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SOME  ASPECTS  OF  PEOGBESS  IN  MODEBN 

ZOOLOGYi 

It  is  our  privilege  to  live  in  a  time  of 
almost  unexampled  progress  in  natural  sci- 
ence, a  time  distinguished  alike  by  dis- 
coveries of  the  first  magnitude  and  by  far- 
reaching  changes  in  method  and  in  point  of 
view.  The  advances  of  recent  years  have 
revolutionized  our  conceptions  of  the 
structure  of  matter  and  have  seriously 
raised  the  question  of  the  transmutation  of 
the  chemical  elements.  They  have  con- 
tinually extended  the  proofs  of  organic  evo- 
lution but  have  at  the  same  time  opened 
wide  the  door  to  a  reexamination  of  its 
conditions,  its  causes,  and  its  essential 
nature.  Such  has  been  the  swiftness  of 
these  advances  that  some  effort  is  still  re- 
quired to  realize  what  remarkable  new  hori- 
zons of  discovery  they  have  brought  into 
view.  A  few  years  ago  the  possibility  of 
investigating  by  direct  experiment  the 
internal  structure  of  atoms,  or  the  topo- 
graphical grouping  of  hereditary  units  in 
the  germ-cells,  would  have  seemed  a  wild 
dream.  To-day  these  questions  stand 
among  the  substantial  realities  of  scientific 
inquiry.  And  lest  we  should  lose  our  heads 
amid  advances  so  sweeping,  the  principles 
that  guide  scientific  research  have  been  sub- 
jected as  never  before  to  critical  examina- 
tion. We  have  become  more  circumspect  in 
our  attitude  towards  natural  **law8."  We 
have  attained  to  a  clearer  view  of  our  work- 
ing hypotheses — of  their  uses  and  their 
limitations.     With  the  best  of  intentions 

1  Addrete  of  the  President  of  the  American  Ab- 
Bociation  for  the  Advancement  of  Science,  Phila- 
delphia, December  28,  1914. 
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we  do  not  always  succeed  in  keeping  them 
clear  of  metaphysics,  but  at  least  we  have 
learned  to  try.  We  perceive  more  and  more 
clearly  that  science  does  not  deal  with  ulti- 
mate problems  or  with  final  solutions.  In 
order  to  live  science  must  move.  She  at- 
tempts no  more  than  to  win  successive 
points  of  vantage  which  may  serve,  one 
after  another,  as  stepping  stones  to  further 
progress.  When  these  have  played  their 
part  they  are  often  left  behind  as  the  gen- 
eral advance  proceeds. 

In  respect  to  the  practical  applications  of 
science  we  have  almost  ceased  to  wonder  at 
incredible  prodigies  of  achievement ;  yet  in 
some  directions  they  retain  a  hold  on  our 
imagination  that  daily  familiarity  can  not 
shake.  Not  in  our  time,  at  least,  will  the 
magnificent  conquests  of  sanitary  science 
and  experimental  medicine  sink  to  the  level 
of  the  commonplace.  Science  here  renders 
her  most  direct  and  personal  service  to 
human  welfare ;  and  here  in  less  direct  ways 
she  plays  a  part  in  the  advance  of  our  civiU 
ization  that  would  have  been  inconceivable 
to  our  fathers.  Popular  writers  delight  to 
portray  the  naturalist  as  a  kind  of  reani- 
mated antediluvian,  wandering  aimlessly 
in  a  modem  world  where  he  plays  the  part 
of  a  harmless  visionary;  but  what  master 
of  romance  would  have  had  the  ingenuity 
to  put  into  the  head  of  his  mythical  natu- 
ralist a  dream  that  the  construction  of  the 
Panama  Canal  would  turn  upon  our  ac- 
quaintance with  the  natural  history  of  the 
mosquito,  or  that  the  health  and  happiness 
of  nations — nay,  their  advance  in  science, 
letters,  and  the  arts — ^might  depend  meas- 
urably on  the  cultivation  of  our  intimacy 
with  the  family  lives  of  house-flies,  fleas 
and  creatures  of  still  more  dubious  ante- 
cedents ! 

I 

Fourteen  years  ago  to-night  it  waa  my 
privilege  to  deliver  an  address  before  the 


American  Society  of  Naturalists,  entitled 
*'Aims  and  Methods  of  Study  in  Natural 
History,*'*  in  which  I  indicated  certain 
important  changes  that  were  then  rapidly 
gathering  headway  in  zoology.  To-night 
I  once  more  ask  attention  to  this  subject  as 
viewed  in  the  fuller  light  of  the  remark- 
able period  of  progress  through  which  biol- 
ogy has  since  been  passing.  I  will  not  try 
to  range  over  the  whole  vast  field  of  zool- 
ogy or  to  catalogue  its  specific  advances. 
I  will  only  permit  myself  a  few  rather 
desultory  reflections  suggested  by  a  retro- 
spect upon  the  progress  of  the  past 
twenty-five  years.  If  my  view  is  not  fuUy 
rounded,  if  it  is  colored  by  a  long  standing 
habit  of  looking  at  biological  phenomena 
through  the  eyes  of  an  embryologist,  I  will 
make  no  apology  for  what  I  am  not  able 
to  avoid.  Let  me  remind  you  also  at  how 
many  points  the  boundaries  between  this 
and  other  branches  of  biology  have  become 
obliterated.  The  traditional  separation  be- 
tween zoology  and  botany,  for  instance, 
has  lost  all  significance  for  such  subjects 
as  genetics  or  cytology.  Again,  the  arti- 
ficial boundary  often  set  up  between  zoology 
and  animal  physiology  has  wholly  disap- 
peared, owing  to  the  extension  of  experi- 
mental methods  to  morphology  and  of 
comparative  methods  to  physiology.  I  trust 
therefore  that  our  brethren  in  botany  and 
physiology — perhaps  I  should  include  also 
those  in  psychology — ^will  not  take  it  amiss 
if  I  include  them  with  us  under  the  good, 
old-fashioned  name  of  naturalists. 

The  sum  and  substance  of  biological  in- 
quiry may  be  embodied  in  two  questions: 
What  is  the  living  organism,  and  how  has 
it  come  to  be  ?  We  often  find  it  convenient 
to  lay  the  emphasis  on  one  or  the  other  of 
these  questions,  but  fundamentally  they 
are  inseparable.    The  existing  animal  bears 
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fhe  indelible  impress  of  its  past ;  the  extinct 
animal  can  be  comprehended  only  in  the 
light  of  the  present.  For  instance,  the 
paleontologist  is  most  directly  concerned 
with  problems  of  the  past,  but  at  every 
step  he  is  confronted  by  phenomena  only 
to  be  comprehended  through  the  study  of 
organisms  as  they  now  are.  Our  main 
causal  anal3rsis  of  evolution  must  be  car- 
ried out  by  experimental  studies  on  exist- 
ing forms.  All  this  seems  self-evident,  yet 
the  singular  fact  is  that  only  in  more 
recent  years  have  students  of  evolution 
taken  its  truth  fully  to  heart.  And  here 
lies  the  key  to  the  modem  movement  in 
zoology  of  which  I  propose  to  speak. 

I  do  not  wish  to  dwell  on  matters  of 
ancient  history ;  but  permit  me  a  word  con- 
cerning the  conditions  under  which  this 
movement  first  began  to  take  definite  shape 
as  the  nineteenth  century  drew  towards  its 
close.    In  the  first  three  decades  after  the 
"Origin  of  Species''  studies  upon  existing 
animals  were  largely  dominated  by  efforts 
to   reconstruct  their  history  in  the  past 
Many  of  us  will  recall  with  what  ardor 
naturalists  of  the  time  threw  themselves 
into    Uiis     profoundly    interesting    task. 
Kany  of  us  afterwards  turned  to  work  of 
widely  different  type;  but  have  our  later 
interests,  I  wonder,  been  keener  or  more 
spontaneous  than  those  awakened  by  the 
morphological-historical  problems,  some  of 
them  already  half  forgotten,  which  we  then 
so  eagerly  tried  to  foUowf    I  am  disposed 
to   doubt  it     The  enthusiasm  of  youth  t 
No  doubt,  but  something  more,  too.    Efforts 
to  solve  those  problems  have  in  the  past 
often  failed ;  they  no  longer  occupy  a  place 
of  dominatrng  importance;  but  they  will 
eontinue  so  long  as  biology  endures,  because 
the^r  are  the  offspring  of  an  ineradicable 
hiatorical  instinct,  and  their  achievement 
qfanrf^g  gecure  in  the  great  body  of  solid  fact 


which  they  have  built  into  the  framework 
of  our  science.    Says  Poincare : 

The  advance  of  science  is  not  comparable  to 
the  changes  of  a  city,  where  old  edifices  are  piti- 
lessly torn  down  to  give  place  to  new,  bat  to  the 
continuous  evolution  of  zoologic  types  which  de- 
velop ceaselessly  and  end  by  becoming  unrecog- 
nizable to  the  common  sight,  but  where  an  expert 
eye  finds  always  traces  of  the  prior  work  of  the 
centuries  past.  One  must  not  think  then  that  the 
old-fashioned  theories  have  been  sterile  and  vain. 

And  after  all,  science  impresses  us  by 
something  more  than  the  cold  light  of  her 
latest  facts  and  formulas.  The  drama  of 
progress,  whether  displayed  in  the  evolution 
of  living  things  or  in  man's  age-long  strug- 
gle to  comprehend  the  world  of  which  he  is 
a  product,  stirs  the  imagination  by  a 
warmer  appeal.  Without  it  we  should  miss 
something  that  we  fain  would  keep — some- 
thing, one  may  suspect,  that  has  played  an 
important  part  at  the  higher  levels  of  sci- 
entific achievement. 

I  seem  to  have  been  caught  unawares  in 
the  act  of  moralizing.  If  so,  let  it  char- 
itably be  set  down  as  an  attempt  to  soften 
the  hard  fact  that  thirty  years  after  the 
''Origin  of  Species"  we  found  ourselves 
growing  discontented  with  the  existing 
methods  and  results  of  phylogenetic  inquiry 
and  with  current  explanations  of  evolution 
and  adaptation.  Almost  as  if  by  a  pre- 
concerted plan,  naturalists  began  to  turn 
aside  from  historical  problems  in  order  to 
learn  more  of  organisms  as  they  now  are. 
They  began  to  ask  themselves  whether  they 
had  not  been  over-emphasizing  the  prob- 
lems of  evolution  at  the  cost  of  those  pre- 
sented by  life-processes  everywhere  be- 
fore our  eyes  to-day.  They  awoke  to 
the  insufficiency  of  their  traditional  meth- 
ods of  observation  and  comparison  and  they 
turned  more  and  more  to  the  method  by 
which  all  the  great  conquests  of  physico- 
chemical  science  had  been  achieved,  that 
which  undertakes  the  analysis  of  phenom- 
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ena  by  deliberate  control  of  the  conditions 
under  which  they  take  place — the  method 
of  experiment.  Its  steadily  increasing  im- 
portance is  the  most  salient  feature  of  the 
new  zoology. 

Experimental  work  in  zoology  is  as  old 
as  zoology  itself;  nevertheless,  the  main 
movement  in  this  direction  belongs  to  the 
past  two  decades.  I  will  make  no  attempt 
to  trace  its  development ;  but  let  me  try  to 
suggest  somewhat  of  its  character  and  con- 
sequences by  a  few  outlines  of  what  took 
place  in  embryology. 

The  development  of  the  egg  has  always 
cast  a  peculiar  spell  on  the  scientific  im- 
agination. As  we  follow  it  hour  by  hour  in 
the  living  object  we  witness  a  spectacular 
exhibition  that  seems  to  bring  us  very  close 
to  the  secrets  of  animal  life.  It  awakens 
an  irrepressible  desire  to  look  below  the 
surface  of  the  phenomena,  to  penetrate  the 
mystery  of  development.  The  singular  fact 
nevertheless  is  that  during  the  phylogenetio 
period  of  embryological  research  this  great 
problem,  though  always  before  our  eyes, 
seemed  almost  to  be  forgotten  in  our  pre- 
occupation with  purely  historical  questions 
— such  as  the  origin  of  vertebrates  or  of 
annelids,  the  homologies  of  germ-layers, 
gill-slits  or  nephridia,  and  a  hundred  others 
of  the  same  type.  Now,  these  questions  are 
and  always  will  remain  of  great  interest; 
but  embryology,  as  at  last  we  came  to  see, 
is  but  indirectly  connected  with  historical 
problems  of  this  type.  The  embryologist 
seeks  first  of  all  to  attain  to  some  under- 
standing of  development.  It  was  there- 
fore a  notable  event  when,  in  the  later 
eighties,  a  small  group  of  embryologists 
headed  by  Wilhelm  Boux  turned  away  from 
the  historical  aspects  of  embryology  and 
addressed  themselves  to  experiments  de- 
signed solely  to  throw  light  wpon  the 
mechanism  of  development.  The  full 
significance  of  this  step  first  came  home  to 


us  in  the  early  nineties  with  Driesch's 
memorable  discovery  that  by  a  simple  me- 
chanical operation  we  can  at  will  cause  one 
eg^  to  produce  two,  or  even  more  than  two, 
perfect  embryos.  I  will  not  pause  to  inquire 
why  this  result  should  have  seemed  so 
revolutionary.  It  was  as  if  the  scales  had 
fallen  from  our  eyes.  With  almost  a  feel- 
ing of  shock  we  took  the  measure  of  our 
ignorance  and  saw  the  whole  problem  of 
development  reopened. 

The  immediate  and  most  important  re- 
sult of  this  was  to  stimulate  a  great  num- 
ber of  important  objective  investigations 
in  embryology.  But  let  me  pause  for  a 
moment  to  point  out  that  at  nearly  the 
same  time  a  similar  reawakening  of  inter- 
est in  the  experimental  investigation  of 
problems  of  the  present  became  evident  in 
many  other  directions — ^for  example,  in 
studies  on  growth  and  regeneration;  on 
cytology  and  protozoology;  on  economic 
biology;  on  ecology,  the  behavior  of  ani- 
mals and  their  reactions  to  stimuli ;  on  he- 
redity, variation  and  selection.  The  leaven 
was  indeed  at  work  in  almost  every  field  of 
zoology,  and  everywhere  led  to  like  results. 
It  was  a  day  of  rapid  obliteration  of  con- 
ventional boundary  lines;  of  revolt  from 
speculative  systems  towards  the  concrete 
and  empirical  methods  of  the  laboratory; 
of  general  and  far-reaching  extension  of 
experimental  methods  in  our  science. 

But  I  will  return  to  embryology.  It 
may  be  doubted  whether  any  period  in  the 
long  history  of  this  science  has  been  more 
productive  of  varied  and  important  dis- 
coveries than  that  which  followed  upon  its 
adoption  of  experimental  methods.  In  one 
direction  the  embryologist  went  forward 
to  investigations  that  brought  him  into  inti- 
mate relations  with  the  physicist,  the  chem- 
ist, the  pathologist  and  even  the  surgeon. 
A  fiood  of  light  was  thrown  on  the  phenom- 
ena of  development  by  studies  on  differen- 
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tiation,  regeneratiozi,    transplantation  and 
grafting;  on  the    development  of  isolated 
bkstomeres  and  of   egg-fragments;  on  the 
symmetry  and  polajrity  of  the  egg;  on  the 
rektions   of   development  to   mechanical, 
physical  and  cbemieal  conditions  in  the  en- 
Tiromnent;    on     isolated    living   cells   and 
tissnes,    cultivated      like    microorganisms, 
outside  the  body  i^n^  wtro;  on  fertilization, 
artificial  parthenogenesis  and  the  chemical 
physiology  of  development.    In  respect  to 
the  extension  of  oxrr  real  knowledge  these 
advances  constitute    an  epoch-making  gain 
to  biological  science.       And  yet  these  same 
researches  afford  &  most  interesting  demon- 
stration of  ho'w    tlie    remoter  problems  of 
Kience,  like  distant   mountain-peaks,  seem 
to  recede  before  ns   even  while  onr  actual 
knowledge  is  rapidly    advancing.     Thirty 
years  after  Boxlx's   pioneer  researches  we 
find  ourselves  constrained  to  admit  that  in 
spite  of  all  that  we  liave  learned  of  devel- 
opment the   egg    lias    not  yet  yielded  up 
its  inmost  secrets.      I  have  referred  to  the 
admirable  discovery  of  Driesch  concerning 
the  artificial    production   of  twins.    That 
hrilliant  leader   of    embryological  research 
had  in  earlier  years  sought  for  an  under- 
standing of  development  along  the  lines  of 
the  mechanistic  or  physico-chemical  analy- 
sis, assuming  tlie    egg  to  be  essentially  a 
pfaysioo-chemical    machine.     He  now   ad- 
mitted his  f  ailxure    and,  becoming  at  last 
convinced    that    the    quest  had  from  the 
first  been  hopeless,  tlirew  all  his  energies 
into  an  attempt  to  resuscitate  the  half  ex- 
tinct doctrines  of  vitalism  and  to  found  a 
new  philosophy  of  the  organism.    Thus  the 
cmbzyologist,   starting  from  a  simple  lab- 
flratory   experiment,    strayed  further  and 
farther  from  his  native  land  until  he  found 
UnttdLE  at  last   quite  outside  the  pale  of 
adenee.     He   did   not  always  return.     In- 
stead he  sometimes  made  himself  a  new 
home— ^pon  occasion  even  established  him- 


self in  the  honored  occupancy  of  a  univer- 
sity chair  of  philosophy! 

The  theme  that  is  here  suggested  tempts 
me  to  a  digression,  because  of  the  clear 
light  in  which  it  displays  the  attitude  of 
modem  biology  towards  the  study  of  liv- 
ing things.  It  is  impossible  not  to  admire 
the  keenness  of  analysis,  and  often  the 
artistic  refinement  of  skill  (which  so  capti- 
vates us,  for  instance,  in  the  work  of  M. 
Bergson)  with  which  the  neo-vitalistio 
writers  have  set  forth  their  views.  For  my 
part,  I  am  ready  to  go  further,  admitting 
freely  that  the  position  of  these  writers 
may  at  bottom  be  well  grounded.  At  any 
rate  it  is  well  for  us  now  and  then  to  be 
rudely  shaken  out  of  the  ruts  of  our  ac- 
customed modes  of  thought  by  a  challenge 
that  forces  upon  us  the  question  whether 
we  really  expect  our  scalpels  and  micro- 
scopes, our  salt-solutions,  formulas  and 
tables  of  statistics,  to  tell  the  whole  story 
of  living  things.  It  is,  of  course,  impos- 
sible for  us  to  assert  that  they  will.  And 
yet  the  more  we  ponder  the  question  the 
stronger  grows  our  conviction  that  the 
''entelechies"  and  such-like  agencies  con- 
jured forth  by  modem  vitalism  are  as  ster- 
ile for  science  as  the  final  causes  of  an 
earlier  philosophy;  so  that  Bacon  might 
have  said  of  the  former,  as  he  did  of  the 
latter,  that  they  are  like  the  Vestal  virgins 
— dedicated  to  God,  and  barren.  We  must 
not  deal  too  severely  with  the  naturalist 
who  now  and  then  permits  himself  an  hour 
of  dalliance  with  them.  An  uneasy  con- 
science will  sooner  or  later  drive  him  back 
into  his  own  straight  and  narrow  way  with 
the  insistent  query:  The  specific  vital 
agents,  sui  generis,  that  are  postulated  by 
the  vitalist — are  they  sober  realities  T  Can 
the  existence  of  an  "^lan  vital,'*  of  **ente- 
lechies,"  of  "psychoids"  be  experimen- 
tally  verified  t  Even  if  beyond  the  reach 
of  verification  may  they  still  be  of  prac- 
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tical  use  in  our  investigations  on  living 
things,  or  find  their  justification  on  larger 
grounds  of  scientific  expediency.  How- 
ever philosophy  may  answer,  science  can 
find  but  one  reply.  The  scientific  method 
is  the  mechanistic  method.  The  moment 
we  swerve  from  it  by  a  single  step  we  set 
foot  in  a  foreign  land  where  a  diflferent 
idiom  from  ours  is  spoken.  We  have,  it  is 
true,  no  proof  whatever  of  its  final  validity. 
We  do  not  adopt  the  mechanistic  view  of 
organic  nature  as  a  dogma  but  only  as  a 
practical  program  of  work,  neither  more 
nor  less.  We  know  full  well  that  our  pres- 
ent mechanistic  conceptions  of  animals  and 
plants  have  not  yet  made  any  approach  to 
a  complete  solution  of  the  problems  of  life, 
whether  past  or  present.  This  should  en- 
courage us  to  fresh  efforts,  for  just  in  the 
present  inadequacy  of  these  conceptions  lies 
the  assurance  of  our  future  progress.  But 
the  way  of  unverifiable  (and  irrefutable) 
imaginative  constructions  is  not  our  way. 
We  must  hold  fast  to  the  method  by  which 
all  the  great  advances  in  our  knowledge  of 
nature  have  been  achieved.  We  shall  make 
lasting  progress  only  by  plodding  along 
the  old,  hard  beaten  trail  blazed  by  our 
scientific  fathers — the  way  of  observation, 
comparison,  experiment,  analysis,  syn- 
thesis, prediction,  verification.  If  this 
seems  a  prosaic  program  we  may  learn 
otherwise  from  great  discoverers  in  every 
field  of  science  who  have  demonstrated  how 
free  is  the  play  that  it  gives  to  the  con- 
structive imagination  and  even  to  the  fac- 
ulty of  artistic  creation. 

n 

Thus  far  I  have  desired  to  emphasize 
especially  the  reawakening  of  our  interest 
in  problems  of  the  present,  and  the  grow- 
ing importance  of  experimental  methods  in 
our  science.  It  is  interesting  to  observe 
how  these  changes  have  affected  our  atti- 


tude towards  the  historical  problem  as  dis- 
played in  the  modem  study  of  genetics. 
Even  here  we  are  struck  by  the  same  shift- 
ing of  the  center  of  gravity  that  has  been 
remarked  in  other  fields  of  inquiry.  In 
the  Darwinian  era  studies  on  variation  and 
heredity  seemed  significant  mainly  as  a 
means  of  approach  to  the  problems  of  evo- 
lution. The  post-Darwinians  awoke  once 
more  to  the  profound  interest  that  lies  in 
the  genetic  composition  and  capacities  of 
living  things  as  they  now  are.  They 
turned  aside  from  general  theories  of  evo- 
lution and  their  deductive  application  to 
special  problems  of  descent  in  order  to  take 
up  objective  experiments  on  variation  and 
heredity  for  their  own  sake.  This  was  not 
due  to  any  doubts  concerning  the  reality  of 
evolution  or  to  any  lack  of  interest  in  its 
problems.  It  was  a  policy  of  masterly  in- 
activity deliberately  adopted;  for  further 
discussion  concerning  the  causes  of  evolu- 
tion had  clearly  become  futile  until  a  more 
adequate  and  critical  view  of  existing  ge- 
netic phenomena  had  been  gained.  Investi- 
gators in  genetics  here  followed  precisely 
the  same  impulse  that  had  actuated  the  em- 
bryologists;  and  they,  too,  reaped  a  rich 
harvest  of  new  discoveries.  Foremost 
among  them  stands  the  re-discovery  of 
Mendel's  long-forgotten  law  of  heredity — 
a  biological  achievement  of  the  first  rank 
which  in  the  year  1900  suddenly  illumi- 
nated the  obscurity  in  which  students  of 
heredity  had  been  groping.  Another  tow- 
ering landmark  of  progress  is  De  Vries's 
great  work  on  the  mutation  theory,  pub- 
lished a  year  later,  which  marked  almost 
as  great  a  transformation  in  our  views  of 
variation  and  displayed  the  whole  evolu- 
tion problem  in  a  new  light.  In  the  era 
that  followed,  the  study  of  heredity  quickly 
became  not  only  an  experimental  but  al- 
most an  exact  science,  fairly  comparable 
to  chemistry  in  its  systematic  employment 
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of  qualitative  and  quantitatiye  analysis, 
^thesis,  prediction  and  verification. 
More  and  more  clearly  it  became  evident 
that  the  phenomena  of  heredity  are  mani- 
festations of  definite  mechanism  in  the  liv- 
ing body.  Microscopical  studies  on  the 
geim-cells  made  known  an  important  part 
of  this  meelianisni  and  provided  us  with 
&  simple  mechanical  explanation  of  Men- 
del's law.  And  suddenly  in  the  midist  of 
all  this,  by  a  kaleidoscopic  turn,  the 
fundamental  problem  of  organic  evolution 
crystallizes  before  our  eyes  into  a  new 
form  that  seems  to  turn  all  our  previous 
conceptions  topsy-turvy. 

1  will  conmient  briefly  on  this  latest  view 
of  evolution,  partly  because  of  its  inherent 
interest,  but  also  because  it  again  exem- 
plifies, as  in  the  case  of  embryology,  that 
temptation  to  wander  off  into  metaphysics 
{sit  venia  verbol)  which  seems  so  often  to 
be  engendered  by  new  and  telling  discov- 
eries in  science.  The  fundamental  ques- 
tion which  it  raises  shows  an  interesting 
analogy  to  that  encountered  in  the  study  of 
embryology,  and  may  conveniently  be  ap- 
proaehed  from  this  side. 

To  judge  by  its  external  aspects,  individ- 
ual   development,    like    evolution,    would 
seem  to  proceed  from  the  simple  to  the 
complex ;  but  is  this  true  when  we  consider 
its  inner  or  essential  nature?     The  egg 
appears  to  the  eye  far  simpler  than  the 
adult;  yet  genetic  experiment  seems  con- 
tinually to  accumulate  evidence  that  for 
each  independent  hereditary  trait  of  the 
adult   the   egg   contains  a  corresponding 
something  (we  know  not  what)  that  grows, 
divides  and  is  transmitted  by  cell-division 
without  loss  of  its  specific  character  and  in- 
dependently of  other  somethings  of  like 
order.     Thus  arises  what  I  will  call  the 
puzzle  of  the  microcosm.     Is  the  appear- 
ance of  simplicity  in  the  egg  illusory?    Is 
the  hen's  egg  fundamentally  as  complex 


as  the  hen,  and  is  development  merely  the 
transformation  o{  one  kind  of  complexity 
into  another!  Such  is  the  ultimate  ques- 
tion of  ontogeny,  which  in  one  form  or 
another  has  been  debated  by  embryologists 
for  more  than  two  centuries.  We  still  can 
not  answer  it.  If  we  attempt  to  do  so, 
each  replies  according  to  the  dictates  of  his 
individual  temperament — ^that  is  to  say,  he 
resorts  to  some  kind  of  symbolism ;  and  he 
stiU  remains  free  to  choose  that  particular 
form  which  he  finds  most  convenient,  pro- 
vided it  does  not  stand  in  the  way  of  prac- 
tical efforts  to  advance  our  real  knowledge 
through  observation  and  experiment. 
Those  who  must  have  everything  reduced 
to  hard  and  fast  formulas  will  no  doubt 
find  this  rather  disconcerting;  but  worse  is 
to  follow.  Genetic  research  now  confronts 
us  with  essentially  the  same  question  as 
applied  to  the  evolutionary  germ.  The 
puzzle  of  the  microcosm  has  become  that  of 
the  macrocosm.  Were  the  primitive  forms 
of  life  really  simpler  than  their  apparently 
more  complex  descendants?  Has  organic 
evolution  been  from  the  simple  to  the  com- 
plex, or  only  from  one  kind  of  complexity 
to  another?  May  it  even  have  been  from 
the  complex  to  the  simple  by  successive 
losses  of  inhibiting  factors  which,  as  they 
disappear,  set  free  qualities  previously 
held  in  check?  The  last  of  these  is  the 
startling  question  that  the  president  of  the 
British  Association  propounds  in  his  re- 
cent brilliant  address  at  Melbourne,  asking 
us  seriously  to  open  our  minds  to  the  in- 
quiry: **  Whether  evolution  can  at  all  rea- 
sonably be  represented  as  an  unpacking  of 
an  original  complex  which  contained 
within  itself  the  whole  range  of  complexity 
which  living  things  exhibit?*'  This  con- 
ception, manifestly,  is  nearly  akin  to  the 
theory  of  pangenesis  and  individual  devel- 
opment, as  elaborated  especially  by  De 
Vries  and  by  Weismann.    It  inevitably  re- 
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calls  also,  if  less  directly,  Bonnet's  vision 
of  **  palingenesis, "  which  dates  from  the 
eighteenth  century. 

We  should  be  grateful  to  those  who  help 
us  to  open  our  minds;  and  Professor 
Bateson,  as  is  his  wont,  performs  this 
difScult  operation  in  so  large  and  masterly 
a  fashion  as  to  command  our  lively  ad- 
miration. It  must  be  said  of  his  pic- 
turesque and  vigorous  discussion  that  we 
are  kept  guessing  how  far  we  are  expected 
to  take  it  seriously,  or  at  least  literally.  We 
have  always  a  lurking  suspicion  that  pos- 
sibly his  main  purpose  may  after  all  be  to 
remind  us,  by  an  object  lesson,  how  far  we 
still  are  from  comprehending  the  nature 
and  causes  of  evolution,  and  this  suspicion 
is  strengthened  by  the  explicit  statement 
in  a  subsequent  address,  delivered  at  Syd- 
ney, that  our  knowledge  of  the  nature  of 
life  is  **  altogether  too  slender  to  warrant 
speculation  on  these  fundamental  ques- 
tions." Let  us,  however,  assume  that  we 
are  seriously  asked  to  go  further  and  to 
enter  the  cul  de  sac  that  Professor  Bateson 
so  invitingly  places  in  our  way.  Once 
within  it,  evidently,  we  are  stalemated  in 
respect  to  the  origin  and  early  history  of 
life ;  but  as  to  that,  one  form  of  total  igno- 
rance is  perhaps  as  good  as  another,  and  we 
can  still  work  out  how  the  game  has  been 
played,  even  though  we  can  never  find  out 
how  the  pieces  were  set  up.  But  has  the  day 
80  soon  arrived  when  we  must  resign  our- 
selves to  such  an  ending  t  Are  we  prepared 
to  stake  so  much  upon  the  correctness  of  a 
single  hypothesis  of  allelomorphism  and 
dominance  f  This  hypothesis — that  of 
"presence  and  absence" — ^has  undoubtedly 
been  a  potent  instrument  of  investigation; 
but  there  are  some  competent  students  of 
genetics  who  seem  to  find  it  equally  simple 
to  formulate  and  analyze  the  phenomena 
by  the  use  of  a  quite  different  hypothesis, 
and  one  that  involves  no  such  paradoxical 
consequences  in  respect  to  the  nature  of 


evolution.    Are   we   not   then   invited   to 
strain  at  a  gnat  and  to  swallow  a  camel  t 

But  I  pass  over  the  technical  basis  of  the 
conception  in  order  to  look  more  broadly 
at  its  theoretic  superstructure.  Is  not 
this,  once  again,  a  kind  of  symbolism 
by  which  the  endeavor  is  made  to  deal  with 
a  problem  that  is  for  the  present  out  of  our 
reach  ?  Neither  you  nor  I,  I  dare  say,  will 
hesitate  to  maintain  that  the  primordial 
Amoeba  (if  we  may  so  dub  the  earliest  of 
our  ancestors)  embodied  in  some  sense  or 
other  all  the  potentialities,  for  better  or  for 
worse,  that  are  realized  before  us  at  this 
moment  in  the  American  Association  for 
the  Advancement  of  Science.  But  if  we 
ask  ourselves  exactly  what  we  mean  by  this 
we  discover  our  total  inability  to  answer  in 
more  intelligible  terms.  We  can  not,  it  is 
true,  even  if  we  would,  conquer  the  temp- 
tation now  and  then  to  spread  the  wings  of 
our  imagination  in  the  thin  atmosphere  of 
these  upper  regions;  and  this  is  no  doubt 
an  excellent  tonic  for  the  cerebrum  pro- 
vided we  cherish  no  illusions  as  to  what  we 
are  about.  No  embryologist,  for  example, 
can  help  puzzling  over  what  I  have  called 
the  problem  of  the  microcosm;  but  he 
should  be  perfectly  well  aware  that  in 
striving  to  picture  to  his  imagination  the 
organization  of  the  egg,  of  the  embryolog- 
ical  germ,  that  is  actually  in  his  hands  for 
observation  and  experiment,  he  is  peril- 
ously near  to  the  habitat  of  the  mystic  and 
the  transcendentalist.  The  student  of  evo- 
lution is  far  over  the  frontier  of  that  for- 
bidden land,  in  any  present  attack  upon 
the  corresponding  problem  of  the  mac- 
rocosm; for  the  primordial  Amoeba,  the 
evolutionary  germ,  is  inconceivably  far  out 
of  our  reach,  hidden  behind  the  veil  of  a 
past  whose  beginnings  lie  wholly  beyond 
our  ken.  And  why,  after  all,  should  we 
as  yet  attempt  the  exploration  of  a  region 
which  still  remains  so  barren  and  remote  t 
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Snrdy  not  for  the  lack  of  accessible  fields 
of  genetic  research  that  are  fertile  and 
TBried  enough  to  reward  our  best  efforts, 
as  no  one  has  more  forcibly  nrged  or  more 
brilliantly  demonstrated  by  his  own  ex- 
imple  than  Professor  Bateson  himself. 

Perhaps  it  would  be  the  part  of  discre- 
tion to  go  no  further.    But  the  remarkable 
pestions  that  Professor  Bateson  has  raised 
concerning  the  nature  of  evolution  leave 
almost  untouched  the  equally  momentous 
problem  as  to  what  has  guided  its  actual 
oourse.   In  approaching  my  close  I  shall  be 
bold  enough  to  venture  a  step  in  this  direc- 
tion, even  one  that  will  bring  us  upon  the 
hazardous  ground  of  organic  adaptations 
and  the  theoiy  of  natural  selection.    I  need 
not  say  that  this  subject  is  beset  by  intri- 
cate and  baffling  difficulties  which  have 
made  it  a  veritable  bone  of  contention 
among  naturalists  in  recent  years.    In  our 
attempts  to  meet  them  we  have  gone  to 
some  eurious  extremes.    On  the  one  hand, 
some  naturalists  have  in  effect  abandoned 
the  problem,  cutting  the  Gordian  knot  with 
the  conclusion  that  the  power  of  adapta- 
tion is    something   given   with   organizar 
tion  itself  and  as  such  offers  a  riddle  that 
is  for  the  present  insoluble.     In  another 
direction  we  find  attempts  to  take  the  prob- 
lem in  flank — ^to  restate  it,  to  ignore  it — 
sometimes,  it  would  almost  seem  to  argue 
it  out  of  existence.    It  has  been  urged  in  a 
recent   valuable   work — ^by   an   author,   I 
hasten  to  say,  who  fully  accepts  both  the 
mechanistic  philosophy  and  the  principle 
of  selection — ^that  fitness  is  a  reciprocal  re- 
lation, involving  the  environment  no  less 
than  the  organism.    This  is  both  a  true  and 
a  suggestive  thought;  but  does  it  not  leave 
the  naturalist  floundering  amid  the  same 
old  quieksandst     The  historical  problem 
with  which  he  has  to  deal  must  be  grappled 
tt  closer  quarters.    He  is  everywhere  con- 
fronted with  specific  devices  in  the  organ- 


ism that  must  have  arisen  long  after  the 
conditions  of  environment  to  which  they  are 
adjusted.  Animals  that  live  in  water  are 
provided  with  gills.  Were  this  all  we  could 
probably  muddle  along  with  the  notion  that 
gills  are  no  more  than  lucky  accidents. 
But  we  encounter  a  sticking  point  in  the 
fact  that  gills  are  so  often  accompanied  by 
a  variety  of  ingenious  devices,  such  as  res- 
ervoirs, tubes,  valves,  pumps,  strainers, 
scrubbing  brushes  and  the  like,  that  are  ob- 
viously tributary  to  the  main  function  of 
breathing.  Given  water,  asks  the  natural- 
ist, how  has  all  this  come  into  existence 
and  been  perfected?  The  question  is  an 
inevitable  product  of  our  conmion  sense. 
The  metaphysician,  I  think,  is  not  he  who 
asks  but  he  who  would  suppress  it. 

For  all  that  it  would  seem  that  some  per- 
sons find  the  very  word  adaptation  of  too 
questionable  a  reputation  for  mention  in 
polite  scientific  society.  Allow  me  to  illus- 
trate by  a  leaf  taken  from  my  own  notebook. 
I  once  ventured  to  publish  a  small  experi- 
mental work  on  the  movements  of  the  fresh- 
water Hydra  with  respect  to  light.  What 
was  my  surprise  to  receive  a  reproof  from 
a  friendly  critic,  because  I  had  not  been 
content  with  an  objective  description  of  the 
movements  but  had  also  been  so  indiscreet 
as  to  emphasize  their  evident  utility  to  the 
animal.  I  was  no  doubt  too  young  then — 
I  fear  I  am  too  old  now — to  comprehend 
in  what  respect  I  had  sinned  against  the 
light.  That  was  long  ago.  I  will  cite  a 
more  recent  example  from  a  public  dis- 
cussion on  adaptation  that  took  place  be- 
fore the  American  Society  of  Naturalists  a 
year  or  two  since.  **The  dominance  of  the 
concept  of  adaptation,"  said  one  natu- 
ralist, ''which  now  distinguishes  our  sci- 
ence from  the  non-biological  ones,  is  related 
to  the'  comparatively  youthful  stage  of 
development  so  far  attained  by  biology, 
and  not  to  any  observed  character  in  the 


10 


SCIENCE 


[N.  8.  Vol.  XLL  No.  1044 


livvng  objects  with  which  we  deal,"  Here 
we  almost  seem  to  catch  an  echo  from  the 
ntteranoes  of  a  certain  sect  of  self-styled 
'^ scientists"  who  love  to  please  themselves 
with  the  quaint  fancy  that  physical  dis- 
ease is  but  one  of  the  ''errors  of  mortal 
mind." 

Now,  it  is  undoubtedly  true  that  many 
adaptations,  to  cite  Professor  Bateson  once 
more,  are  "not  in  practise  a  very  close 
fit. ' '  Even  the  eye,  as  Helmholtz  long  ago 
taught  us,  has  some  defects  as  an  optical 
instrument;  nevertheless,  it  enables  us  to 
see  well  enough  to  discern  some  food  for 
reflection  concerning  adaptations  among 
living  things.  And  it  is  my  impression  that 
efforts  to  explain  adaptations  are  likely  to 
continue  for  the  reason  that  naturalists  as 
a  body,  perhaps  influenced  by  Huxley's 
definition  of  science,  have  an  obstinate  habit 
of  clinging  to  their  common  sense. 

At  the  present  day  there  is  no  longer  the 
smallest  doubt  of  the  great  outstanding  fact 
that  many  complex  structural  adaptations 
— ^it  would  probably  be  correct  to  say  all 
such — ^have  not  come  into  existence  at  a 
single  stroke  but  have  moved  forward  step 
by  step  to  the  attainment  of  their  full  de- 
gree of  perfection.  What  has  dominated 
the  direction  and  final  outcome  of  such  ad- 
vancing lines?  We  can  not  yet  answer 
this  question  with  any  degree  of  assurance ; 
but  procrastinate  as  we  may  it  must  in  the 
end  squarely  be  faced.  We  have  seen  one 
theory  after  another  forced  back  within 
narrower  lines  or  crumbling  away  before 
the  adverse  fire  of  criticism.  I  will  not 
pause  to  recount  the  heavy  losses  that  must 
be  placed  to  the  account  of  sexual  selection, 
of  neo-Lamarckism,  of  orthogenesis.  Some 
naturalists,  no  doubt,  would  assign  a  promi- 
nent place  in  this  list  of  casualties  to 
natural  selection;  but  probably  there  are 
none  who  would  hold  that  it  has  been  de- 
stroyed utterly.    The  crux  lies  in  the  degree 


of  its  efficacy.  Stated  as  an  irreducible 
minimum  the  survival  of  the  fit  is  an  evi- 
dent fact.  Individuals  that  are  unfitted  to 
live,  or  to  reproduce,  leave  few  or  no  de- 
scendants— so  much,  at  least,  must  be  ad- 
mitted by  all.  But  does  this  colorless  and 
trite  conclusion  end  the  matter  or  ade- 
quately place  before  us  the  significance  of 
the  facts?  Just  here  lies  the  whole  issue. 
Does  destruction  of  the  unfit  accomplish  no 
other  result  than  to  maintain  the  statii^  quo, 
or  has  it  conditioned  the  direction  of  prog- 
ress? Accepting  the  second  of  these  alter- 
natives, Darwin  went  so  far  as  to  assign  to 
it  a  leading  role  among  the  conditions  to 
which  the  living  world  owes  its  existing 
configuration.  Since  his  time  the  aspect  of 
the  problem  has  widely  changed.  We  must 
rule  out  the  question  of  the  origin  of  neu- 
tral or  useless  traits.  We  must  not  con- 
fuse the  evolution  of  adaptations  with  the 
origin  of  species.  We  must  bear  in  mind 
the  fact  that  Darwin  often  failed  to  dis- 
tinguish between  non-heritable  fluctuations 
and  hereditary  mutations  of  small  degree. 
We  are  now  aware  that  many  apparently 
new  variations  may  be  no  more  than  recom- 
bination-products of  preexisting  elements* 
We  should,  no  doubt,  make  a  larger  allow- 
ance for  the  role  of  single  "lucky  acci- 
dents" in  evolution  than  did  many  of  the 
earlier  evolutionists.  And  yet,  as  far  as 
the  essence  of  the  principle  is  concerned  I 
am  bound  to  make  confession  of  my  doubts 
whether  any  existing  discussion  of  this 
problem  affords  more  food  for  reflection, 
even  to-day,  than  that  contained  in  the 
sixth  and  seventh  chapters  of  the  "Origin 
of  Species"  and  elsewhere  in  the  works  of 
Darwin. 

Undeniably  there  is  a  large  measure  of 
truth  in  the  contention  that  natural  selec- 
tion still  belongs  rather  to  the  philosophy 
than  to  the  science  of  biology.  In  spite 
of    many    important    experimental    and 
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eritical  stadies  on  the  subject  Darwin's 
conception  still  remains  to-day  in  the  main 
what  it  was  in  his  own  time,  a  theory,  a 
logical  construction,  based  it  is  true  on  a 
multitude  of  facts,  yet  still  awaiting  ade- 
quate experimental  test.  Simple  though 
the  principle  is,  its  actual  effect  in  nature 
is  determined  by  conditions  that  are  too 
intricate  and  operate  through  periods  too 
great  to  be  duplicated  in  tiie  experimental 
laboratory.  Hence  it  is  that  even  after 
more  than  fifty  years  of  Darwinism  the 
time  has  not  yet  come  for  a  true  estimate  of 
Darwin's  proposed  solution  of  the  great 
problem. 

But  there  is  still  another  word  to  be 
said.  Too  often  in  the  past  the  facile  form- 
ulas of  natural  selection  have  been  made  use 
of  to  carry  us  lightly  over  the  surface  of 
unsuspected  depths  that  would  richly  have 
repaid  serious  exploration.  In  a  healthy 
reaction  from  this  purblind  course  we  have 
made  it  the  mode  to  minimize  Darwin's 
theory;  and  no  doubt  a  great  service  has 
been  rendered  to  our  study  of  this  problem 
by  the  critical  and  sceptical  spirit  of  mod- 
em experimental  science.  But  there  is  a 
homely  Qerman  saying  that  impresses  upon 
us  the  need  of  caution  as  we  empty  out  the 
bath  lest  we  pour  out  the  child  too.  This 
suggests  that  we  should  take  heed  how  we 
underestimate  the  one  really  simple  and 
intelligible  explanation  of  organic  adapta- 
tions, inadequate  though  it  now  may  seem, 
that  has  thus  far  been  placed  in  our  hands. 
And  in  some  minds — ^if  I  include  my  own 
among  them  let  it  be  set  down  to  that 
indmcretion  at  which  I  have  hinted — ^the 
impression  grows  that  our  preoccupation 
with  the  problem  as  it  appears  at  short 
focus  may  in  some  measure  have  dimmed 
our  vision  of  larger  outlines  that  must  be 
viewed  at  longer  range ;  that  we  may  have 
ainphasized  minor  difKculties  at  the  cost 
of  a  larger  truth.  To  such  minds  it  will 
seem  that  the  principle  of  natural  selection. 


while  it  may  not  provide  a  master  key  to  all 
the  riddles  of  evolution,  still  looms  up  as 
one  of  the  great  contributions  of  modem 
science  to  our  understanding  of  nature. 

I  have  taken  but  a  passing  glance  at  a 
vast  and  many-sided  subject.  I  have  tried 
to  suggest  that  the  tide  of  speculation  in 
our  science  has  far  receded;  that  experi- 
mental methods  have  taken  their  rightful 
place  of  importance ;  that  we  have  attained 
to  a  truer  perspective  of  past  and  present 
in  our  study  of  the  problems  of  animal  life. 
The  destructive  phase  through  which  we 
have  passed  has  thoroughly  cleared  the 
ground  for  the  new  constructive  era  on 
which  we  now  have  entered.  All  the  signs 
of  the  times  indicate  that  this  era  will  long 
endure.  And  this  is  of  good  augury  for  a 
future  of  productive  effort,  guided  by  the 
methods  of  physico-chemical  science,  im- 
patient of  merely  a  priori  constructions,  of 
academic  discussions,  of  hypotheses  that 
can  not  be  brought  to  the  test  of  experi- 
mental verification.  The  work  ahead  will 
make  exacting  technical  demands  upon  us. 
The  pioneer  days  of  zoology  are  past.  The 
naturalist  of  the  future  must  be  thoroughly 
trained  in  the  methods  and  results  of  chem- 
istry and  physics.  He  must  prepare  him- 
self for  a  life  of  intensive  research,  of  high 
specialization ;  but  in  the  future  even  more 
than  in  the  past  he  will  wander  in  vain 
amid  the  dry  sands  of  special  detail  if  the 
larger  problems  and  general  aims  of  his 
science  be  not  held  steadf  astiy  in  view.  For 
these  are  the  outstanding  beacon  lights  of 
progress ;  and  while  science  viewed  at  close 
range  seems  always  to  grow  more  complex, 
a  wider  vision  shows  that  her  signal  dis- 
coveries are  often  singularly  simple.  This 
perhaps  may  help  us  to  keep  alive  the  spirit 
of  the  pioneers  who  led  the  advances  of  a 
simpler  age;  and  it  is  full  of  hope  for  the 
future. 

Edmund  B.  Wilson 

Ck>LUMBIA    UNIVSBSITY 
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NATIONAL  ACADEMIES  AND   THE  TEOCh 
BE88  OF  BE8SABCH.  II 

USES  OF  AN  ACADEMY  BXTILDING 

In  addition  to  experimental  and  illus- 
trated lectures,  the  Academy  might  advan- 
tageously maintain  exhibits  freely  open  to 
the  public,  showing  the  current  researches 
of  its  members,  the  most  recent  European 
advances  in  science,  and  new  applications 
of  scientific  methods  in  the  industries.  It 
goes  without  saying  that  ample  space  and 
the  best  of  facilities  would  be  required  for 
this  purpose.  If  carefully  worked  out,  this 
plan  should  provide  an  additional  means 
of  keeping  the  public  informed  of  the 
progress  of  research  and  its  bearing  on  the 
industries  of  the  country.  While  emphasis 
should  always  be  laid  in  such  exhibits  on 
pure  science,  which  it  is  the  Academy's 
prime  object  to  advance,  some  of  the  most 
striking  illustrations  of  the  applications  of 
science  should  also  be  introduced. 

It  is  obvious  that  the  Academy  can  not 
undertake  such  activities  unless  it  can  ob- 
tain a  large  building  of  its  own.  The  ad- 
vantages of  having  such  a  building  for 
other  purposes  have  already  been  touched 
upon.  The  attractiveness  of  the  annual 
meetings  would  be  greatly  enhanced  if 
they  were  held  in  such  surroundings  as 
an  Academy  building  could  supply. 
There  is  a  very  real  difference  between  the 
atmosphere  of  bare  halls,  casually  occupied, 
and  attractively  furnished  rooms,  perma- 
nently belonging  to  the  Academy,  and 
charged  with  the  stimulating  traditions  ac- 
cumulated during  the  process  of  time. 
The  walls  should  be  hung  with  portraits 
of  past  presidents  and  other  eminent  men 
of  science,  which  could  easily  be  obtained 
if  there  were  a  place  for  them.  More- 
over, the  example  of  the  Royal  Society  in 
preserving  Newton's  telescope  and  of  the 
Royal  Institution  in  exhibiting  the  original 
instruments  of  Davy,  Faraday  and  other 


great  investigators,  should  be  followed  as 
soon  as  possible  by  the  National  Academy. 
Doubtless  it  is  still  feasible  to  secure  in- 
struments used  by  Joseph  Henry,  the  two 
Agassizs,  and  others  who  have  played  a 
similar  part  in  the  history  of  the  Academy. 
A  permanent  committee,  charged  with  the 
collection  of  portraits,  manuscripts,  and 
instruments,  and  exercising  care  and  dis- 
crimination in  its  selections,  would  gradu- 
ally bring  together  many  objects  which 
would  become  more  and  more  valuable  with 
the  passage  of  time.^* 

HISTORICAL  EXHIBITS 

[Few  writers  on  civilization  in  America 
appreciate  how  largely  the  United  States 
has  contributed  to  the  development  of  cer- 
tain fields  of  research.  The  mathematical 
memoirs  of  Gibbs  were  of  fundamental 
importance,  while  in  such  fields  as  celestial 
mechanics,  practical  astronomy,  astrophys- 
ics, experimental  physics,  geology  and  pale- 
ontology, and  in  many  of  the  newer  phases 
of  biology  and  experimental  medicine.  Na- 
tional Academy  members  have  led  the  way 
in  a  long  series  of  advances.  An  exhibit  of 
original  instruments,  manuscripts,  and 
photographs,  arranged  so  as  to  show  the 
successive  contributions  of  American  in- 
vestigators in  various  departments  of  re- 
search, would  prove  an  inspiration  to  many 
a  young  and  enthusiastic  aspirant  to  the 
pleasures  of  original  discovery.  I  shall 
never  f oi^et  my  own  delight  in  first  seeing 
some  of  Henry  Draper's  original  negatives 
of  stellar  spectra.  tMany  of  these  are  now 
in  the  possession  of  the  Academy,  ready 
for  use  in  an  exhibit  of  continuous  progress 
in  astronomical  spectroscopy  covering  the 

18  [A  committee  of  this  kind,  which  waa  Kp- 
pointed  in  November,  1913,  has  alreadj  received 
from  Mrs.  Henry  Draper  valuable  instruments  and 
original  ne^ativeB  illustrating^  tiie  pioneer  re- 
searches in  astrophjBics  of  the  late  Henry  Draper.] 
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whole  history  of  the  Academy:  Ruther- 
fnrd's  first  successfnl  diffraction  gratings 
and  lai^fe-scale  photographs  of  the  solar 
ipectrniii;  Draper's  spectra  of  stars  and 
planets,  the  first  to  show  the  lines;  Young's 
pioneer  observations  of  the  spectra  of  sun- 
spots  and    the    chromosphere;    Langley's 
bolometric  investigations  in  the  invisible 
legion  of  the  infra-red,  and  his  measures  of 
the  solar  constant  of  radiation;  Pickering's 
extensive  discoveries  and  classification  of 
stellar  spectra  photographed  with  the  objec- 
tive prism;  Rowland's  invention  of  the  con- 
cave grating,  and  his  fundamental  studies 
of  solar  and  laboratory  spectra;  Michel- 
son's  ingenious  and  varied  contributions  to 
the  instruments  of  spectroscopy,  compris- 
ing the  interferometer,  echelon  and  large 
grating,   and   his    researches   with   them; 
Keeler's  studies  of  celestial  spectra,   in- 
aogorating    the    era    of    accurate    radial 
Telocity   measurements;    Campbell's   per- 
fection of  the  stellar  spectrograph  and  the 
far-reaching  results  of  his  years  of  observa- 
tion.   Each  of  these  American  investiga- 
tors marked  a  distinct  epoch  in  astrophys- 
ieal  research,  and  their  labors  form  a  con- 
tinnous  chain  covering  the  entire  life  of 
their  subject.     It  is  still  possible  to  obtain 
many  of  their  original  instruments  and 
earliest  photogpraphs,  and  to  exhibit  them  in 
an  attractive  manner.    Who  would  not  like 
to  see  an  actual  spectrum  formed  by  Row- 
land's  earliest  grating?     A   touch   of   a 
button  operating  an  arc  light  mounted  be- 
fore the  spectroscope  slit,  is  all  that  would 
be  necessary.     And  if  this  can  be  done  in 
one  field  of  research,  there  is  no  reason  why 
similar  stimulus  can  not  be  given  in  others, 
tiKragh  of  course  in  varying  degree.    If 
many  subjects  can  show  any  such  series  of 
advances  as  we  have  seen  in  astronomical 
spectroscopy,  the  pessimism  shown  by  some 
vriters  regarding  American  research  must 
sorely   give    way   to   optimism.    And   no 


method  of  bringing  the  true  state  of  affairs 
to  easy  comprehension,  both  to  men  of 
science  and  to  the  public,  could  equal  that 
of  the  proposed  exhibit.  It  goes  without 
saying  that  the  ingenious  and  attractive 
devices  of  modem  museums  should  be  em- 
ployed, instead  of  the  dry  and  forbidding 
exhibition  methods  of  former  times.] 

The  committee  on  historical  apparatus 
might  also  have  charge  of  instruments  be- 
longing to  the  various  trust  funds  and  no 
longer  in  use  by  the  persons  to  whom  the 
original  grants  for  their  purchase  were 
made.  In  the  course  of  time  such  a  col- 
lection would  naturally  grow  to  consider- 
able proportions,  and  the  Academy  would 
be  enabled  to  assist  its  members  by  the  loan 
of  these  instruments,  as  the  Royal  Society 
has  done  so  effectively.  The  objection 
which  is  sometimes  made  to  the  purchase 
of  standard  instruments  by  the  recipients 
of  grants  would  thus  be  removed,  as  such 
instruments  might  prove  of  great  service  in 
a  collection  for  general  use. 

TENTATIVB  DESIGN  OP  AN  ACADEMY  BUILDING 

[The  design  of  an  Academy  building 
here  reproduced^*  is  intended  merely  as  a 

i»  [Prom  preliminary  sketchee  by  the  firm  oX 
Shepley,  Bntan  and  Coolidge.  Some  of  the  desig- 
nations of  rooms  here  employed  should  be  modi- 
fled.  The  name  '^conversazione  room"  for  the 
large  public  hall  comes  from  the  annual  conver- 
sazionee  of  the  Royal  Society,  where  many  instru- 
ments and  experimental  exhibits  are  shown.  The 
photographic  room  (not  needed  on  this  floor) 
should  be  used  for  council  meetings,  setting  free 
the  room  allotted  in  the  plan  to  the  council  for 
a  members'  ante-room,  adjoining  the  meeting 
room.  The  meeting,  lecture  and  exhibition  halls 
are  shown  in  Fig.  2  as  extending  up  through  the 
second  floor,  but  the  laboratories  and  other  parts 
of  the  building  would  be  divided  into  several 
stories  of  ordinary  height.  The  laboratories  may 
of  course  be  devoted  to  any  desired  fleld  of  re- 
search, and  the  designations  are  merely  intended 
to  suggest  that  one  of  these  be  in  the  physical  and 
the  other  in  the  biological  sciences.] 
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basis  for  discussion.  The  lai^e  public  hall 
into  which  the  main  entrance  leads  is  for 
the  proposed  exhibit  of  current  research, 
illustrating  the  latest  advances  in  pure  and 
applied  science,  both  American  and  for- 
eign. The  public  would  undoubtedly  ap- 
preciate an  opportunity  to  see  under 
microscopes  the  most  recently  discovered 
bacilli,  and  to  examine  specimens  illustrat- 
ing the  experimental  variation  of  plants  or 
animals,  photographs  showing  pew  as- 
tronomical discoveries,  experimental  dem- 
onstrations of  physical  phenomena  like  the 
recently  found  Stark  effect  (the  influence  of 
an  electric  field  on  radiation),  the  structure 
of  crystals,  X-ray  spectra  and  their  bearing 
on  the  constitution  of  the  atom,  etc.  As 
the  home  of  such  an  exhibit,  and  the  place 
of  publication  of  the  Proceedings,  announc- 
ing the  current  advances  of  American  re- 
search, the  Academy  would  soon  be  recog- 
nized in  its  true  character  as  the  natural 
center  and  promoter  of  the  scientific  work 
of  the  United  States. 

In  the  adjoining  room  to  the  right  the 
exhibit  of  historical  research  would  con- 
nect the  present  with  the  past,  and  give  a 
clear  picture  of  American  progress  in  the 
field  of  science.    The  possibilities  of  this 
exhibit    have    already    been    mentioned, 
bat  it  may  be  remarked  here  that  one 
of  its  prime  purposes  should  be  to  stimulate 
further  investigation  and  to  aid  in  the 
Academy's  work  of  correlatiog  science  by 
indiciiting   converging   lines   of   research. 
Both  of  these  objects  are  of  course  perfectly 
compatible  with  the  initial  idea  of  com- 
memorating    the     labors     of     Academy 
mi^nbers. 

The  lecture  hall  at  the  rear  of  the  build- 
ing completes  the  group  of  rooms  open  to 
the  pablic  This  should  embody  some  of 
the  features  which  make  the  lecture  hall  of 
the  Boyal  Institution  so  attractive.  The 
provision    of   ample  facilities  for  experi- 


mental demonstrations  (including  a  well- 
equipped  preparation  room)  which  no 
large  lecture  hall  in  Washington  contains 
at  present,  would  add  greatly  to  the  means 
of  interesting  both  men  of  science  and  the 
public. 

To  the  left  of  the  central  hall  is  the 
Academy  meeting  room,  which  might  ad- 
vantageously combine  various  features 
found  in  European  academies.  One  of  the 
most  attractive  meeting  rooms  abroad  is  that 
of  the  Paris  Academy  of  Sciences.  The 
provision  of  a  comfortable  ante-room,*^ 
equipped  like  a  club  and  providing  abun- 
dant opportunity  for  conversation  among 
members,  would  be  a  valuable  addition. 
Instead  of  admitting  visitors  to  the  meet- 
ing-room they  could  be  better  accommo- 
dated in  a  second  fioor  gallery,  above  the 
ante-room,  similar  to  the  visitors'  gallery 
of  the  Amsterdam  Academy.  Finally,  a 
modified  seating  arrangement  (probably 
retaining  the  tables  for  ofScers  and  mem- 
bers) would  permit  the  inclusion  of  a 
screen  and  experiment  table  at  one  end  of 
the  room. 

iThe  main  fioor  would  also  contain  a 
council  room,^^  and  various  offices,  cloak 
rooms,  serving  rooms,  apparatus  rooms, 
etc.,  needed  for  use  in  connection  with 
meetings,  lectures,  exhibits,  public  recep- 
tions and  other  functions.  The  offices  of 
the  secretaries,  editorial  rooms,  library  and 
reading  rooms,  private  research  rooms  and 
other  rooms  not  for  public  purposes  would 
be  on  the  fioors  above.  The  example  of  the 
Berlin  Academy,**  which  provides  numer- 
ous offices  (45  in  all)  in  its  new  building 
for  the  compilation  of  data  required  for 
a   general   catalogue   of   stars,   bodies   of 

30  In  the  space  here  marked  "CouncU  Boom." 

21  In  the  space  here  marked  ' '  Photo^aph 
Boom." 

22  See  **The  Work  of  European  Academies,?' 
Science,  November  14,  1913,  p.  692. 
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Greek  and  Latin  inscriptions,  a  great 
Egyptian  dictionary,  and  other  similar 
undertakings,  might  well  be  imitated  here. 
For  instance,  it  would  have  been  of  great 
advantage  to  thb  Academy  if  it  had  been 
able  to  furnish  Professor  Newcomb  with 
ofiSces  for  the  computers  employed  in  his 
extensive  astronomical  researches,  during 
the  active  period  which  followed  his  retire- 
ment from  the  Nautical  Almanac  ofSce. 
Small  study  rooms  for  members  staying  in 
Washington,  engaged  in  writing  or  research 
involving  the  use  of  the  Academy  library, 
would  also  be  useful. 

The  two  wings  shown  to  the  right  and 
left  of  the  main  building  are  intended  for 
research  laboratories.  While  the  great 
majority  of  members  seem  to  favor  the  in- 
clusion of  such  laboratories  in  the  Acad- 
emy's scheme  of  development,  there  are  a 
few  who  do  not,  and  it  is  desirable  to  point 
^ut  why  they  appear  desirable.  The 
Academy  stands,  first  and  foremost,  for 
research,  which  it  seeks  to  advance  in  every 
•effective  way.  It  may  thus  follow  the 
example  of  various  academies  abroad,  such 
«8  St.  Petersburg,  which  carries  on  impor- 
tant researches  in  physics  and  other  sub- 
jects; Stockholm,  which  has  long  provided 
in  its  own  laboratories  for  the  spectroscopic 
investigations  of  Hasselberg;  and  Berlin, 
which  has  produced  the  extensive  investi- 
gations already  enumerated.  Nothing 
could  do  more  to  advance  the  Academy's 
influence  on  the  progress  of  science  than 
the  production  of  important  results  from 
its  own  laboratories.  But  there  is  another 
and  even  stronger  argument  in  favor  of 
their  establishment. 

It  has  been  well  said  by  one  who  has 
studied  the  problems  of  the  Academy,  that 
the  success  of  its  future  work  must  depend 
upon  the  discovery  of  men  who  are  willing 
and  able  to  devote  the  necessary  time  and 
energy  to  it.    Two  Academy  members,  in 


commenting  on  suggestions  for  a  building, 
remark  that  not  laboratories,  but  men  are 
needed.  Those  who  are  familiar  with  the 
history  of  the  Academy  are  aware  of  the 
great  amount  of  unselfish  effort  which  it 
owes  to  its  officers  and  members.  But  the 
fact  remains  that  a  man's  first  allegiance  is 
to  the  university  or  other  institution  which 
counts  him  on  its  staff.  As  long  as  he  re- 
tains such  connections  he  can  devote  only 
his  spare  time  to  the  work  of  the  Academy, 
which,  nevertheless,  demands  his  best 
efforts. 

The  provision  of  research  laboratories, 
with  funds  for  their  maintenance,  would 
enable  the  Academy  to  command  the  entire 
time  and  effort  of  some  of  the  ablest  men 
in  the  country.  The  growing  work,  which 
already  throws  heavier  burdens  than  the 
members  realize  on  the  willing  shoulders  of 
the  Home  Secretary,  may  later  demand 
(as  in  the  Royal  Society)  the  services  of 
two  men,  one  representing  the  mathematical 
and  physical,  the  other  the  biological  sci- 
ences. The  only  way  to  secure  the  un- 
divided service  of  such  men  is  to  offer  them 
adequate  salaries,  a  suitable  staff  of  assis- 
tants, and  ample  laboratory  facilities. 
Thus,  while  carr3ring  on  their  researches  in 
the  name  of  the  Academy,  they  would  be 
able  to  direct  the  extensive  work  which  the 
exhibits  of  current  and  historical  research, 
the  publication  of  the  Proceedings  and 
other  contemplated  activities  must  involve. 
Their  position  would  be  much  like  that  of 
Faraday  at  the  Royal  Institution,  with 
added  duties  defined  by  the  broader  range 
of  the  Academy's  field. 

An  important  object  of  the  proposed  re- 
search laboratories,  therefore,  is  to  attract 
and  hold  the  men  whose  unrestricted  time 
and  energy  the  Academy  urgently  needs. 
Volunteer  service  will  continue  and  multi- 
ply, but  it  can  never  hope  to  accomplish  all 
that  the  future  will  require. 
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No  details  of  laboratory  design  need  be 
discussed  here.  The  use  of  the  unit  sys- 
tan  of  rooms,  exemplified  in  the  Harvard 
Medical  School,  would  eliminate  many  diffl- 
cnlties,  and  facilitate  alterations  to  meet 
changing  needs.  A  common  plant  of  re- 
frigerating machinery,  compression  pumps, 
constant-temperature  rooms  and  other  re- 
quirements of  both  laboratories,  could  be 
placed  on  the  ground  floor  of  the  main 
building,  which  would  also  contain  rooms 
for  storing  reserve  Academy  publications 
and  for  other  miscellaneous  purposes. 

Enough  has  been  said  to  indicate  some  of 
the  possible  uses  of  an  Academy  building, 
and  the  corresponding  necessities  of  the 
design.  The  present  plan,  which  is  merely 
tentative,  may  serve  to  bring  out  criticisms 
and  suggestions  from  members,  who  will 
undoubtedly  think  of  many  advantageous 
modifications.  A  classic  treatment  is  indi- 
cated, but  this  is  mainly  because  of  the 
prevailing  conditions  in  Washington,  and 
the  probability  that  a  government  site 
could  not  be  obtained  for  a  building  of 
collegiate  Ck>thiG  design,  for  example. 

It  would  be  advantageous  for  the  Acad- 
emy to  appoint  a  strong  committee,  repre- 
senting all  branches  of  science,  to  design 
a    suitable    building.    >  Much    time    and 
thought  are  necessary  to  secure  a  satis- 
factory plan,  which  will  provide  for  present 
needs,  and  be  readily  adaptable  to  future 
developments.    As  for  funds,  some  time 
may  be  required  to  find  the  sum  needed, 
but  the  opportunity  is  such  an  exceptional 
one  that  a  willing  donor  is  sure  to  appear 
in  the  future.    The  only  way  to  obtain 
gifts  for  building  or  endowment  is  to  have 
a  scheme  so  promising,  and  plans  so  at- 
tractive as  to  convince  a  prospective  in- 
vestor that  his  funds  will  be  effectively 
used.    Notable  cases  might  be  cited  where 
large  gifts  followed  the  presentation  of  ef- 
fective building  designs,  which  appealed 


not  only  to  the  eye,  but  equally  to  the  judg- 
ment of  the  donor.] 

TRUST  FUNDS 

The  trust  funds  of  the  Academy,  as 
shown  in  a  previous  article,  have  a  total  of* 
over  eighty  thousand  dollars,  the  income 
of  which  is  exclusively  devoted  to  research. 
In  addition,  there  are  other  funds  totaling 
over  thirty-six  thousand  dollars,  primarily 
intended  for  the  endowment  of  medals  and 
prizes,  which  enjoy  a  considerable  surplus 
income  also  available  for  original  investiga- 
tion. By  these  means  the  Academy  has 
been  able  to  assist  many  of  the  most  im- 
portant researches  of  American  science.  A 
closer  connection  between  the  various  com- 
mittees, and  the  adoption  of  a  concerted 
plan  of  action,  would  perhaps  increase  still 
further  the  usefulness  of  the  funds.  As  a 
committee  charged  with  the  study  of  the 
use  of  trust  funds  has  admirably  expressed 
it: 

Tho  Academy  ahould  take  the  initiative  in  the 
organization  and  conduct  of  Tesearch.  It  should 
not  wait  for  applications  or  for  suggestions  to 
come  in  wholly  from  the  outside.  Such  sugges- 
tions should  be  urged,  but  the  Academy  should 
not  relegate  itself  to  the  function  of  a  mere  dis- 
bursing organization;  it  should  seek  rather  to  de- 
termine what  projects  are  worthy  of  investiga- 
tion and  how  the  funds  may  be  most  judiciously 
administered. 

Such  a  policy  would  seem  to  imply  a 
careful  examination  on  the  part  of  each 
committee  of  the  existing  conditions  and 
needs  of  research  in  its  own  field,  and  an 
endeavor,  through  cooperation  with  the 
other  committees,  to  secure  a  well-balanced 
and  thoroughly  effective  use  of  all  Academy 
funds  available  for  investigation.  As 
already  suggested,  the  gradual  accumula- 
tion of  instruments,  returned  on  the  com- 
pletion of  the  work  for  which  they  were 
purchased,  should  ultimately  result  in  a 
marked  gain  in  the  efficiency  of  the  funds 
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and  in  the  Academy's  ability  to  assist  in- 
vestigators. 

[As  a  body  which  is  rapidly  becoming 
truly  representative  of  the  investigators  of 
America,  the  National  Academy  is  well 
qualified  to  act  in  an  advisory  capacity  to 
other  institutions  having  funds  available 
for  use  in  research.  It  frequently  happens 
that  trustees  of  funds  thus  applicable  re- 
quire such  expert  advice  as  the  Academy 
can  give.  A  parallel  case  is  that  of  the 
Boyal  Society,  which  selects  annually  the 
recipients  of  the  Gk)vemment  Grant  Fund 
of  £4,000. 

MEDALS    AND    PRIZES 

In  bestowing  the  Academy 's  gold  medals 
for  investigations  in  physics,  astronomy, 
astrophysics,  oceanography  and  the  study 
of  meteoric  bodies,  an  attempt  should  be 
made,  not  only  to  recognize  and  reward 
successful  investigators,  but  to  do  this  in 
accordance  with  the  best  interests  of  future 
research.  A  few  of  the  numerous  medals 
awarded  by  academies,  such  as  the  Copley 
Medal  of  the  Royal  Society,  may  be  ad- 
vantageously reserved  as  a  fitting  recogni- 
tion of  many  years  of  eminent  service  to 
science.  But,  as  Diels**  has  justly  re- 
marked, the  majority  of  medals  and  prizes 
will  prove  of  greater  value  if  given  to  com- 
paratively young  men,  who  still  need  sup- 
port and  encouragement.  By  acquaintance 
with  the  circumstances  under  which  such 
men  are  working,  an  award  may  be  made 
at  a  moment  so  favorable  as  to  increase  its 
value  many  fold.  Thus  recognition  by  the 
Academy  may  supply  the  precise  argument 
needed  to  convince  university  authorities 
or  others  in  control  of  research  funds  of 
the  importance  of  providing  the  means 
necessary  to  continue  and  extend  the  work 
of  the  medallist.    The  same  may  be  said 

2»*'Die  Kultur  der  Gegenwaxt,"  Teil  I.,  Ab- 
teilung  I.,  zweite  Auflage,  p.  666. 


of  grants  from  trust  funds.  Oases  are 
known  in  which  a  comparatively  small 
grant  has  favorably  influenced  a  board  of 
trustees  in  deciding  to  devote  large  sums 
to  research. 

This  leads  to  a  consideration  of  the  ques- 
tion of  membership  in  the  National  Acad- 
emy. In  his  valuable  discussion  of  the 
organization  of  science,  to  which  reference 
has  already  been  made,  Professor  Diels 
lays  great  emphasis  upon  the  importance 
of  aiding  and  encouraging  the  younger  men 
of  science  through  the  award  of  grants  for 
investigation.  That  this  feeling  is  general 
throughout  the  Qerman  academies  is  shown 
by  the  fact  that  approximately  one  half  of 
their  resources  are  used  for  this  purpose. 
Diels  also  finds  cause  for  congratulation  in 
the  fact  that  the  papers  of  these  non-acade- 
micians, published  in  the  proceedings, 
often  prove  to  be  the  most  brilliant  of  Ger- 
many's contributions  to  science,  and  at  the 
same  time  greatly  aid  in  enlivening  the 
work  of  the  Academies.^* 

Nothing  could  point  more  clearly  to  the 
best  field  of  usefulness  of  our  own  Na- 
tional Academy.  As  the  future  of  re- 
search depends  directly  upon  the  younger 
men,  the  Academy  may  properly  devote  a 
large  share  of  its  efforts  to  their  support 
and  advancement.  But  moral  encourage- 
ment is  no  less  important  than  financial 
aid.  The  latter  may  well  be  given  from 
the  trust  funds  of  the  Academy,  but  the 
former  should  not  be  neglected.  The 
Academy  does  grant  medals,  but  these  are 
available  in  only  a  few  fields  of  research.*** 
Fortunately  it  also  possesses  a  still  more 
powerful  resource  in  its  opportunity  to  be- 

«*  Diels,  ibid,,  p.  665. 

28  An  attempt  should  be  made  to  secure  medals 
(or  preferably  money  prizes  available  for  the 
purchase  of  books  or  instruments)  for  mathe- 
matics, engineering,  chemistry,  geology,  and  the 
various  branches  of  biology. 
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stow  all  the  advantages  and  priyileges  of 
aetaal  membership. 

MEMBERSHIP 

(The  great  European  academies  differ 
among  themselves  in  many  particulars, 
most  of  all  as  regards  membership.  At 
one  extreme  we  find  the  St.  Petersburg 
Academy,  with  a  president^  a  director  and 
fifteen  members,  who  are  paid  good  salaries 
and  provided  with  dwelling  houses  and 
laboratory  facilities.  At  the  other  ex- 
treme stands  the  Royal  Society,  with  477 
members,  who  receive  no  salaries  or  other 
tangible  benefits.  The  other  leading 
academies,  such  as  Berlin,  Paris,  Rome  and 
Vienna,  lie  between  these  limits.*® 

The  large  membership  of  the  Royal  So- 
ciety probably  reflects,  in  some  degree,  the 
strongly  democratic  tendencies  of  England. 
But  the  working  body  of  scientific  investi- 
gators is  sufficiently  large  to  prevent  the 
distinction  of  election  to  this  venerable  so- 
ciety from  being  impaired.    In  fact,  on  ac- 
count  of  the  great  pains  taken  by  the 
Council  to  inquire  into  the  qualifications  of 
the  fifteen  Fellows  elected  annually,  the 
significance  of  the  coveted  title  of  F.R.S. 
is  perhaps  even  greater  to-day  than  at  any 
earlier  period  in  the  history  of  the  Society. 
It  can  hardly  be  doubted  that  investiga- 
tors of  real  ability  are  quite  as  numerous 
in  the  United  States  as  in  England.     The 
available  statistics  indeed  indicate  that  a 
much  greater  number  of  men  are  engaged 
here  in  research.    The  conditions  are  thus 
rery  different  from  those  existing  in  1863, 
when  the  National  Academy  was  founded, 
with  50  members  as  its  limiting  number. 
Since  1906,  when  the  maximum  number  of 
members   elected  annually  was  increased 
from  five  to  ten,  there  has  been  a  very  per- 
eeptible  change  in  the  spirit  of  the  Acad- 

»Sec  '^The   Work  of  European   Academies," 
SaxscE,  38,  686  et  seq.,  1913. 


emy.  By  taking  in  a  larger  proportion  of 
the  younger  men  actively  engaged  in  re- 
search, the  Academy  has  increased  its  con- 
tact with  living  issues,  and  made  itself  more 
truly  representative  of  American  science. 
For  the  present,  the  election  of  ten  new 
members  annually  may  suffice,  but  I  believe 
that  the  time  will  soon  come  when  the  limit 
should  be  raised  from  ten  to  fifteen. 

It  can  not  be  gainsaid  that  a  large  num- 
ber of  able  American  investigators,  who  in 
England  would  certainly  be  elected  to 
membership  in  the  Boyal  Society,  are  still 
outside  of  our  National  Academy.  The 
reason  for  this  lies  partly  in  the  limit  im- 
posed on  membership,  and  partly  in  the 
method  of  nomination,  which  seems  to  me 
susceptible  of  improvement.  One  diflSculty, 
which  will  certainly  increase  in  the  future, 
has  come  about  through  the  development  of 
new  fields  of  research.  A  man  classed  as  a 
mathematician  or  an  astronomer,  both  of 
which  subjects  are  well  represented  in  the 
Academy,  is  sure  to  receive  consideration 
when  nominations  are  being  made.  But  if 
his  subject  be  a  comparatively  new  one,  not 
represented  among  the  nominating  sections 
included  in  the  existing  classification  of  the 
Academy,  his  claims  to  recognition  will  be 
much  less  likely  to  command  due  attention. 
The  constitution  provides  that  the  Council 
may  nominate  new  members,  but  this 
privilege  is  exercised  only  in  rare  cases,  and 
in  any  event  there  are  certain  disadvan- 
tages in  this  procedure,  il  trust  that  some 
means  can  be  found  of  improving  the 
system  of  nominations  so  as  to  overcome 
this  diflBculty,  which  now  deprives  the 
Academy  of  valuable  members.*^ 

As  for  the  qualifications  of  membership, 
it  can  hardly  be  doubted  that  the  original 
plan  of  basing  selections  solely  on  the  ori- 
ginal contributions  to  science  of  the  candi- 
dates should  always  be  maintained.    While 

27  [A  committee  is  now  at  work  on  this  subject.] 
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it  is  true  that  eminent  administrators  and 
others  who  exercise  large  influence  in  the 
intellectual  world  might  prove  to  he  of 
great  service  as  members  of  the  Academy, 
a  wide  departure  from  this  fundamental 
principle  would  soon  detract  from  the 
standing  of  the  Academy  as  the  national 
representative  of  original  research.  Thus 
while  eminent  services  to  the  public  should 
by  no  means  be  excluded  from  the  field  of 
the  Academy's  interests,  and  may  well  be 
recognized  by  the  award  of  special  medals 
founded  for  this  purpose,  actual  member- 
ship should  be  confined  to  original  investi- 
gators. 

SCOPE  OF  THE  ACADEMY 

Here  we  may  inquire  as  to  the  true 
scope  of  the  Academy's  work.  In  what  de- 
gree should  it  confine  its  choice  of  members 
to  the  physical  and  natural  sciences,  and 
in  what  measure  may  it  recognize  success- 
ful research  in  such  fields  as  philosophy, 
archeology,  political  economy,  and  history! 
The  answer  to  this  question  will  depend  in 
part  upon  one's  opinion  of  the  chief  object 
of  the  Academy.  There  are  those  who  feel 
that  the  most  important  function  of  the 
National  Academy  is  to  confer  distinction 
by  election  to  membership.  If  this  were 
its  prime  object,  the  participation  of  the 
members  in  the  work  of  the  Academy  would 
be  a  minor  matter,  and  any  one  of  sufficient 
reputation  as  an  investigator  might  be 
chosen.  But  if  we  agree,  as  I  think  the 
large  majority  will,  that  the  Academy 
should  be  looked  upon  as  a  working  body, 
and  that  its  privilege  of  conferring  dis- 
tinction by  election  to  membership  is  only 
one  of  many  important  functions,  it  seems 
to  me  that  a  means  of  defining  our  choice 
of  investigators  in  the  humanities  may 
easily  be  found. 

A  single  philologist,  or  a  single  political 
economist,  may  find  but  little  of  interest  to 


himself  in  the  proceedings  of  a  body  made 
up  almost  exclusively  of  representatives  of 
the  physical  and  natural  sciences.  If  so, 
he  may  not  attend  the  meetings,  and  his 
membership  would  then  serve  merely  as  a 
mark  of  distinction.  Deferring  for  a  mo- 
ment the  discussion  of  the  broad  question 
whether  the  Academy  should  ever  be  re- 
organized in  two  or  more  large  classes, 
after  the  manner  of  the  Berlin  Academy,  it 
seems  to  me  that  we  should  augment  the 
value  of  election  by  furnishing  real  reason 
to  every  member  for  participation  in  the 
work  of  the  Academy.  For  example,  in  its 
committee  on  anthropology  and  psychology 
the  National  Academy  now  has  three  mem- 
bers engaged  in  the  study  of  archeologieal 
problems.  Although  their  work  relates 
primarily  to  American  ethnology,  it  differs 
in  no  essential  respect  from  that  of  the 
classical  archeologist  or  the  student  of 
Egyptology  or  Assyriology.  Would  it  not 
be  advisable,  therefore,  when  the  Academy 
chooses  its  next  member  from  outside  the 
domain  of  the  physical  and  natural  sci- 
ences, to  elect  an  archeologist  from  one  of 
these  fields  t  If  this  were  done  he  might  be 
expected  to  take  a  more  active  interest  in 
the  work  of  the  Academy,  which  would 
benefit  by  his  contributions  to  its  proceed- 
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The  advantages  which  might  result  from 
a  wider  extension  of  the  scope  of  the  Na- 
tional Academy  raise  the  question  whether 
an  organization  resembling  that  of  the 
Berlin  Academy  will  ever  become  desirable. 
This  problem  was  long  and  seriously  dis- 
cussed by  the  Royal  Society,  and  the  nega- 
tive decision  of  its  deliberations  led  to  the 
establishment  of  the  British  Academy.  In 
spite  of  this  decision,  some  of  its  leading 

IS  V7illiam  Dwight  V^itney  and  V^illiam  James 
resigned  from  the  Academy,  probably  beeaoM 
thej  were  the  sole  representatives  of  their  snb- 
jecte. 
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FellowB  still  believe  that  the  Boyal  Society 
ahonld  have  made  room  for  a  larger  body 
of  philosophers,  historians  and  philologists 
than  it  now  contains.  Both  the  Royal  So- 
ciety and  the  National  Academy  have 
wisely  refused  to  limit  their  membership 
to  the  physical  and  natural  sciences.  Such 
historians  as  Bryce  and  Morley  and  such 
Bgyptologists  as  Petrie  are  now  counted 
among  the  Fellows  of  the  Boyal  Society, 
and  Weld  states  that  116  archeological 
papers  were  published  in  the  Philosophical 
Transactions  before  1848.**  But  the  large 
proportion  of  Fellows  concerned  with  the 
physical  and  natural  sciences,  and  the 
failure  of  the  Society  to  recognize  the 
philosophical-historical  group  in  its  or- 
ganization, has  prevented  the  Boyal  Society 
from  taking  part  in  the  Section  of  Letters 
of  the  International  Association  of  Acade- 
mies, where  the  British  Academy  now  rep- 
resents England. 

The  National  Academy,  as  a  member  of 
the  Section  of  Science  of  the  International 
Association,  is  in  a  position  to  secure  ade- 
quate representation  in  foreign  affairs  of 
American  interests  in  the  natural  sciences. 
The  United  States  are  also  entitled  to  rep- 
resentation in  the  Section  of  Letters,  but 
the  present  organization  of  the  National 
Academy  and  the  absence  of  a  national 
body  similar  to  the  British  Academy,*®  still 
leaves  a  vacancy  there. 

In  my  opinion  it  would  not  be  advisable, 
under  present  conditions,  to  reoi^anize  the 
National  Academy  on  the  model  of  the 
BerUn  Academy.  But  I  am  heartily  in 
sympathy  with  the  idea  of  widening  its 
seope  and  its  field  of  interests,  in  some  such 
way  as  that  indicated  above.  This  plan 
would  permit  the  Academy  to  honor  able 

» "History  of  the  Boyal  Society,"  Vol.  2,  p. 
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investigators  outside  of  the  physical  and 
natural  sciences,  and  at  the  same  time 
gradually  to  build  up  small  groups  of  these 
members  who  would  aid  the  Academy  in 
the  development  of  its  work.  Ultimately 
the  Academy  might  extend  this  phase  of 
its  activities  sufficiently  to  secure  repre- 
sentation in  the  Section  of  Letters  of  the 
International  Association  of  Academies. 

LOCAL  ACADEMIES 

A  subject  to  which  I  have  devoted  spe- 
cial attention  in  the  study  of  the  problems 
of  the  National  Academy,  is  its  relation- 
ship to  the  various  local  academies  which 
are  widely  distributed  over  the  United 
States.  These  societies  are  of  the  greatest 
importance  in  the  further  development  of 
American  research,  and  the  cultivation  of 
an  intelligent  interest  in  the  problems  of 
science.  Some  of  them  have  grown  to  such 
large  proportions  and  established  such  ex- 
cellent organizations  that  they  need  no 
assistance  or  encouragement  from  the  Na- 
tional Academy.  But  after  these  excep- 
tional societies  have  been  excluded,  there 
remain  a  great  number  of  others,  which  the 
National  Academy  ought  to  be  in  a  position 
to  assist  in  various  ways. 

In  an  early  period  of  its  history,  the 
Paris  Academy  of  Sciences  established  close 
official  relations  with  certain  provincial 
academies  in  various  parts  of  France.  In 
fact,  the  Society  of  Montpellier  is  described 
in  its  royal  letters  patent  as  ''an  extension 
and  a  part  "  of  the  Paris  Academy  of  Sci- 
ences.*^ But  a  general  plan  of  federation 
between  the  provincial  academies  and  the 
Institute  of  France,  such  as  that  ^escribed 
by  Bouillier  in  the  work  just  cited,  has 
never  been  carried  into  effect,  and  the  old 
official  relations  have  been  discontinued. 
After  careful  consideration  of  BouiUier's 

>i  Bouillier,  '^L'lnstitat  et  les  Aead^miee  de 
Provinee,"  p.  70. 
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plan,  I  doubt  whether  it  could  be  advan- 
tageously applied  in  the  United  States 
under  existing  conditions. 

This  conclusion,  however,  does  not  mean 
that  the  National  Academy  can  not  be  of 
service  to  local  organizations.  I  believe, 
on  the  contrary,  that  it  might  find  many 
ways  and  means  of  aiding  them.  The 
prime  object  is  to  secure  a  high  standard  of 
accomplishment  among  the  minor  academies 
remote  from  the  chief  centers  of  research, 
and  to  give  the  encouragement  which  the 
production  of  good  work  under  unfavor- 
able conditions  so  richly  deserves.  It 
should  be  possible  to  discover  methods  of 
realizing  these  ends,  and  thus  to  contribute 
to  the  strength  and  standing  of  the  local 
academies  and  the  progress  of  American 
research. 

[It  will  be  noticed  that  comparatively 
little  attention  has  been  given  in  this  paper 
to  the  relationship  of  the  Academy  to  the 
national  government.  This  is  due  to  no 
underestimate  of  the  importance  of  the 
connection,  but  rather  to  the  strong  desire 
that  this  chief  implication  of  the  Acad- 
emy's charter  should  ultimately  be  realized 
in  the  fullest  sense.  Valuable  suggestions 
for  cooperation  with  various  departments 
of  the  government  have  been  made  by 
Academy  members,  and  every  effort  should 
be  exerted  to  carry  them  into  effect.  But 
recent  experience  indicates  that  the  most 
promising  way  to  accomplish  this  lies  in 
first  developing  the  standing  and  prestige 
of  the  Academy.  When  it  becomes  more 
widely  and  favorably  known  for  its  con* 
tributions  to  scientific  progress,  and  is 
universally  recognized  as  the  national  and 
authoritative  representative  of  American 
science,  the  Academy's  influence  with  Con- 
gress and  with  the  various  officers  of  the 
government  will  be  far  more  potent  than  at 
present.  I  therefore  believe  that  no  effort 
should  be  made  to  press  a  demand   for 


greater  government  recognition  until  the 
publication  of  the  Proceedings  and  other 
new  activities  have  had  time  to  produce 
their  anticipated  effect.] 

In  summarizing  the  suggestions  offered 
in  this  paper,  we  see  that  many  of  the  new 
activities  proposed  for  the  National  Acad- 
emy can  not  be  undertaken  without  a  suit- 
able building.  If  this  can  be  obtained, 
and  adequately  endowed,  the  Academy  will 
be  able  greatly  to  extend  its  influence  and 
usefulness  both  at  home  and  abroad, 
through  original  researches,  increased  serv- 
ice to  members,  public  lectures  and  ex- 
hibits, and  greater  cooperation  in  inter- 
national projects.  Under  present  condi- 
tions, the  International  Association  of 
Academies  could  hardly  be  invited  to  meet 
in  Washington.  But  if  established  in  a 
home  of  its  own,  the  Academy  might  ulti- 
mately succeed  the  Royal  Society  and  the 
Academies  of  Paris,  Rome,  St.  Petersburg 
and  Berlin  as  the  leading  Academy  of  the 
Association  for  a  period  of  three  years.  In 
this  position  it  could  contribute  in  a  more 
effective  way  to  the  furtherance  of  inter- 
national science,  and  to  the  study  of  the 
great  problems  of  cooperative  research, 
which  offer  large  possibilities  of  extension 
and  development.** 

The  one  way  to  secure  a  building  and  en- 
dowment is  to  prove  by  continual  increase 
of  efficiency  that  the  Academy  can  use  them 
to  advantage.  The  establishment  of  Pro- 
ceedings, the  institution  of  lecture  courses, 
the  encouragement  of  broader  methods  of 
science  teaching,  and  closer  identification 
with  the  general  interests  of  science  as 
represented  in  all  movements  for  the  pro- 
motion of  research  and  the  diffusion  of  sci- 
entific knowledge,  are  opportunities  open 
to  immediate  realization,  and  deserving  of 

S2 1  hope  to  discuss  the  international  relations 
of  the  Academy  in  a  future  article. 
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the   most    careful    consideration    by    the 
Academy.  Oeobge  Ellery  Hale 

tfOUKT  Wn^soM 
Solas  Obsebyatort 


SCIENTIFIC  NOTES  AND  NEWS 

Ths  sixty-sixth  meeting  of  the  American 
Association  for  the  Advancement  of  Science, 
in  conjunction  with  a  large  number  of  national 
scientific  societies  is  meeting  in  Philadelphia, 
as  we  go  to  press,  under  the  presidency  of  Dr. 
Charles  W.  Eliot,  of  Harvard  University. 
The  address  of  the  retiring  president.  Dr. 
Edmund  B.  Wilson,  of  Columbia  University, 
is  printed  in  the  current  issue  of  Science. 
We  hoi^e  to  print  next  week  an  account  of  the 
meeting  to  be  followed  by  the  more  important 
addresses  and  papers  and  accounts  of  the  pro- 
ceedings of  the  section  of  the  association  and 
of  the  national  societies. 

Dh.  C.  S.  Sherrington  has  been  elected 
FoUerian  professor  of  physiology  at  the  Boyal 
Institution  for  a  term  of  three  years,  the  ap- 
pointment to  date  from  January  13,  1915. 

At  the  annual  meeting  and  election  of  the 
Academy  of  Natural  Sciences,  held  on  Decem- 
ber 15,  the  following  were  elected:  President, 
Dr.  Samuel  O.  Dixon;  vice-presidents,  Edwin 
G.  Conklin,  PhJ).,  and  John  Cadwalader; 
recording  secretary  and  librarian.  Dr.  Edward 
J.  Nolan;  corresponding  secretary,  J.  Percy 
Moore,  Ph.D.;  treasurer,  George  Vaux,  Jr.; 
curators.  Dr.  Samuel  G.  Dixon,  Henry  A. 
Pilsbiy,  Dr.  Witmer  Stone  and  Dr.  Henry 
Tucker;  councilors,  Charles  B.  Penrose,  Charles 
Morris,  Spencer  Trotter  and  William  E. 
Hughes. 

Db.  Louis  Schapiro,  of  Milwaukee,  has  ac- 
cepted an  appointment  on  the  International 
Health  Commission  of  the  Rockefeller  Founda- 
tion. After  traveling  through  the  southern 
states  with  other  members  of  the  commission. 
Dr.  Schapiro  will  go  to  Costa  Eica.  After 
initiating  work  in  the  eradication  of  intestinal 
parasites,  he  will  leave  it  in  charge  of  local 
physicians  and  then  probably  will  take  charge 
of  the  work  in  northern  Egypt. 


R.  D.  Hetzel,  director  of  extension  for  the 
Oregon  Agricultural  College,  has  been  ap- 
pointed chairman  of  the  extension  section  of 
the  American  Association  of  Agricultural  Col- 
leges and  Experiment  Stations  for  the  coming 
year. 

Sm  Ernest  and  Lady  Rutherford  and  Miss 
Eileen  Rutherford  spent  a  week  in  Montreal 
on  their  way  home  from  New  Zealand.  Sir 
Ernest  addressed  the  Physical  and  Chemical 
Societies  of  McGill  University  at  a  joint 
meeting  on  December  23,  on  "The  Spectrum 
of  X-rays  and  y-rays." 

For  the  purpose  of  studying  the  art,  history 
and  ethnology  of  China  at  close  range,  an  exx)e- 
dition  soon  will  be  sent  abroad  by  the  Univer- 
sity of  Pennsylvania  Museum,  under  the 
direction  of  C.  W.  Bishop,  who  has  been 
curator  since  last  June.  His  appointment 
was  made  with  the  idea  of  his  leading  this 
expedition.  Mr.  Bishop  will  first  study  Chi- 
nese art  collections  in  the  ancient  cities  of 
Japan,  at  Nikko,  Nara  and  Kioto,  where  the 
temples  and  palaces  contain  some  of  the  finest 
specimens  in  the  world.  He  will  then  pro- 
ceed to  China,  and  his  first  explorations  will 
cover  a  year  of  preliminary  work.  Special 
attention  will  be  given  to  the  art  and  ethnol- 
ogy of  the  Shans,  Lolos  and  Miotses,  which 
are  remnants  of  the  primitive  tribes  before 
the  Chinese  invasion. 

Dr.  Simon  R.  Klein,  formerly  professor  of 
histology  and  embryology  in  Fordham  Uni- 
versity School  of  Medicine,  New  York  City, 
has  been  appointed  pathologist  of  the  Norwich 
State  Hospital  for  the  Insane. 

The  professors  of  chemistry  of  The  Ohio 
State  University  gave  a  complimentary  dinner 
on  December  18  to  Mr.  John  J.  Miller,  who  is 
retiring  from  the  editorship  of  Chemical 
Abstracts. 

The  natural  history  department  of  the  Brit- 
ish Museum  has  the  following  men  serving  at 
the  front  in  the  war:  Captain  E.  E.  Austen 
(Diptera),  with  the  28th  County  of  London 
Regt.  (Artists  Rifles);  private  K.  G.  Blair 
(Coleoptera),  with  the  4th  Battalion  Seaforth 
Highlanders;  Lieutenant  N.  D.  Riley  (Lepi- 
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doptera),  with  the  Army  Service  Corps;  pri- 
vate C.  Court  Treatt  (Birds),  with  the  28th 
City  of  London;  private  A.  EL  Totton 
(sponges,  etc.)»  with  the  28th  City  of  London; 
Lieutenant  Campbell-Smith  (Mineralogy), 
with  the  28th  City  of  London.  There  are  also 
many  assistants  serving;  for  example,  nine 
from  the  department  of  zoology.  All  were 
imwounded  as  recently  as  December  4.  Many 
of  the  museum  staff  who  are  unable  to  go  into 
active  service  have  been  formed  into  a  detach- 
ment of  the  Bed  Cross  Society. 

Professor  Willum  M.  Campbell,  of  the 
department  of  physics  of  New  York  Univer- 
sity, has  resigned  to  take  the  i>osition  of  presi- 
dent of  the  American  Savings  Bank. 

£.  D.  Sanderson,  dean  of  the  college  of 
agriculture  and  director  of  the  West  Virginia 
agricultural  experiment  station,  of  West  Vir- 
ginia University,  has  resigned,  to  take  efPect 
on  September  1.  It  is  stated  that  he  expects  to 
pursue  graduate  studies. 

Walter  Harvet  Weed,  mining  geologist, 
has  removed  his  offices  and  that  of  the  Copper 
Handhooh,  of  which  he  is  editor  and  owner, 
to  29  Broadway,  New  York  City. 

Dr.  Victor  C.  Vaughan,  of  the  University 
of  Michigan,  president  of  the  American  Med- 
ical Association,  was  the  guest  of  the  St.  Louis 
Medical  Society  at  its  meeting  on  December 
12,  and  addressed  the  members  on  "Profes- 
sional Ideals."  Dr.  Abraham  Jacobi,  of  New 
York,  also  delivered  a  short  address. 

A  DISCUSSION  on  preventive  inoculation  was 
opened  by  Professor  Q.  Sims  Woodhead  at 
a  meeting  of  the  Royal  Sanitary  Institute  at 
90,  Buckingham  Palace  Road,  on  December  16. 
The  chair  was  taken  by  Sir  Shirley  Murphy. 

Dr.  Joseph  T.  Rothrock,  general  secretary 
of  the  Pennsylvania  Forestry  Association,  at 
the  annual  meeting  held  on  December  14  ad- 
vocated the  use  of  the  forest  reserve  lands  of 
this  state  as  outing  grounds  for  the  training 
of  young  men  in  physical  endurance. 

Professor  TJ.  S.  Grant,  of  Northwestern 
University,  Evanston,  DL,  lectured  on  Decem- 
ber 10  before  the  State  Microscopical  Society 


of  Illinois,  in  Chicago,  upon  ^'The  prepara- 
tion of  rock  and  mineral  sections  and  their 
structure." 

Sm  Frederic  Eve,  in  his  Bradshaw  lecture 
before  the  Royal  College  of  Surgeons  of  Eng- 
land on  December  15,  dealt  with  acute  hemor- 
rhagic pancreatitis  and  the  etiology  of  chronic 
pancreatitis. 

A  MEETiNO  of  the  John  Morgan  Memorial 
Committee  of  the  Philadelphia  Alumni  Soci- 
ety, Medical  Department,  University  of  Penn- 
sylvania, has  been  held  to  consider  plans 
looking  toward  the  erection  of  a  suitable 
memorial  which  shall  do  honor  to  the  man 
who  is  called  the  founder  of  medicine  in  the 
United  States. 

Samuel  Benedict  Christt,  professor  of 
mining  and  metallurgy  in  the  University  of 
California  and  dean  of  the  college  of  mining, 
died  in  Berkeley,  California,  on  November  30, 
1914,  at  the  age  of  sixty-one  years.  A  gradu- 
ate of  the  University  of  California  of  1874, 
he  had  been  continuously  a  member  of  its 
faculty  since  that  time.  He  was  a  pioneer  in 
the  development  of  the  cyanide  process  for  the 
treatment  of  refractory  ores.  The  engineers 
whom  he  has  trained  hold  positions  of  great 
importance  all  over  thd  world.  At  one  time 
there  were  more  of  his  graduates  in  important 
positions  in  South  Africa  than  from  all  the 
other  American  universities  put  together.  In 
1902  he  was  given  the  degree  of  Sc.D.  by 
Columbia.  The  Hearst  Memorial  Mining 
Building,  built  by  Mrs.  Phoebe  A.  Hearst 
some  years  ago  as  a  mining  laboratory  for 
the  university  at  a  cost  of  $640,000,  embodies 
Professor  Christy's  ideas  as  to  equipment  for 
mining  and  metallurgical  instruction. 

The  death  is  reported,  in  his  sixty-second 
year,  of  Dr.  John  Nisbet,  forestry  adviser  to 
the  Scottish  Board  of  Agriculture. 

AccoRDiNO  to  the  Journal  of  the  American 
Medical  Association  the  International  Health 
Commission  of  the  Rockefeller  Foundation  has 
established  laboratory  stations  for  the  diag- 
nosis and  treatment  of  hookworm  at  Panama, 
La  Chorrera  and  Bocas  del  Toro.    The  work 
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▼as  organized  by  Dr.  L.  W.  Hackett  of  the 
oommiaBion,    and    according    to    the    Canal 
Rteord,  October  28,  out  of  the  first  thousand 
men,  women  and  children  reporting  at  the  La 
Chorrera  laboratory  more  than  700  were  found 
to  be  harboring  hookworm.    An  effort  is  being 
made  to  induce  every  inhabitant  of  this  village 
of  4,000  to  submit  to  examination  for  hook- 
wonn,  and  circulars  in  simple  language  have 
been  distributed  and  house-to-house  visits  and 
iDTestigations  have  been  made.    Treatment  is 
free,  but  not  compulsory,  although  the  work  is 
carried  on  at  the  request  and  with  the  co- 
operation   of   the  Panama   government,   and 
pressure  may  be  brought  to  bear  to  make  the 
campaign  a  thorough  one.    The  establishment 
oi  laboratories  in  Panama  is  in  pursuance  of 
the  plan  of  the  International  Health  Commis- 
sion for  a  world-wide  campaign  of  health  work 
in  countries  requesting  the  cooperation  of  the 
oommission.     Panama  was  one  of  the  first 
countries  to  invite  assistance.     Great  Britain 
has  already  solicited  cooperation  in  behalf  of 
her  tropical   possessions   and   a  French   and 
Dutch  colonial  service  and  an  oriental  service 
are  also  under  consideration. 

"Lr  20  years  the  reindeer  industry  has 
made  the  Eskimos  of  Alaska  civilized  and 
thrifty  men,"  says  the  United  States  Bureau 
of  Education  in  a  bulletin  just  issued.  The 
reindeer  industry  began  in  Alaska  in  1892 
when  the  Bureau  of  Education  imported  from 
Siberia  171  reindeer.  The  object  of  the  im- 
portation, according  to  the  bulletin,  was  to 
furnish  a  source  of  supply  for  food  and  cloth- 
ing to  the  Eskimos  in  the  vicinity  of  Bering 
Strait.  This  imi>ortation  was  continued  until 
1902,  and  a  total  of  1,280  reindeer  were 
brought  from  Siberia.  There  are  now  47,266 
reindeer  distributed  among  62  herds,  and  80,- 
532  of  these  are  owned  by  the  natives.  This 
industry  has  given  to  the  Alaskan  Eskimos 
not  only  food  and  clothing,  but  a  means  of 
transportation  superior  to  dog  teams.  Instead 
of  being  nomadic  hunters  eking  out  a  pre- 
carious existence  on  the  vast  untimbered  lands 
of  the  Arctic  coast  region  ''  the  Eskimos,"  ac- 
cording to  the  Bureau's  bulletin  ''Now  have 
aanired  support  and  opportunity  to  acquire 


wealth  by  the  sale  of  meat  and  skins  to  the 
white  men."  The  reindeer  industry  is  care- 
fully guarded.  "No  native  is  permitted  to 
sell  or  otherwise  dispose  of  a  female  reindeer 
to  any  person  other  than  a  native  of  Alaska." 
This  is  done,  the  bulletin  states,  "lest  white 
men  deprive  the  natives  of  their  reindeer  and 
destroy  this  great  native  industry  which  the 
Bureau  of  Education  has  in  the  last  20  years 
built  up  and  fostered."  The  reindeer  service 
is  an  integral  part  of  the  educational  system 
of  the  Bureau  of  Education  for  northern  and 
western  Alaska.  The  district  superintendents 
of  schools  are  also  superintendents  of  the  rein- 
deer service.  Promising  and  ambitious  young 
natives  are  selected  by  superintendents  as  ap- 
prentices in  the  reindeer  service,  receiving  6, 
8  or  10  reindeer  at  the  close  of  the  first,  sec- 
ond and  third  years,  respectively,  and  10  more 
at  the  close  of  the  fourth  year.  Upon  the 
satisfactory  termination  of  his  apprentice- 
ship, the  native  becomes  a  herder  and  assumes 
entire  charge  of  a  herd. 


UNIVEBSITY    AND    EDUCATIONAL    NEWS 

Mr.  G.  S.  Yuill^  a  graduate  of  Aberdeen 
University,  has  made  a  gift  of  £4,000  to  the 
university,  the  interest  upon  this  amount  ts 
be  applied  in  furthering  the  study  of  chemis- 
try. 

Mrs.  a.  Hosmer,  of  Oakland,  has  presented 
to  the  University  of  California  several  thou- 
sand molluscan  shells,  selected  from  the  mu- 
seum of  the  late  Henry  Hemphill,  who 
assembled  the  most  notable  museum  of  Pacific 
coast  molluscan  shells  ever  collected. 

Dr.  Oeorge  Herbert  Evaks,  of  San  Fran- 
cisco, has  been  appointed  assistant  clinical 
professor  of  medicine  in  the  University  of 
Oalifomia  Medical  School. 

Mr.  T.  V.  Barker,  fellow  of  Brasenose  Col- 
lege, Oxford,  has  been  appointed  university 
lecturer  in  chemical  crystallography,  and  Mr. 
A.  G.  Gibson,  Christ  Church,  university  lec- 
turer in  morbid  anatomy. 

The  chair  of  medicine  and  clinical  medi- 
cine in  the  University  of  Edinburgh  has  be- 
come vacant  through  the  retirement  of  Pro- 
fessor John  Wyllie. 
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DISCUSSION  AND  COBBESPONDENCE 

GONIONEMUS  MURBACHH  MATER 

The  following  note  may  be  of  interest  to 
those  who,  since  the  discovery  of  0.  m/urhachii 
in  the  "Eel  Pond"  at  Woods  Hole  in  1894, 
have  observed  its  persistence  during  succeeding 
summers  at  the  original  locality  and  have 
noted  its  rare  occurrence  elsewhere  along  the 
Sound. 

According  to  Mayer^  this  medusa  has  been 
found  occasionally  in  Woods  Hole  Harbor  and 
has  been  reported  from  Noank,  Connecticut 
and  from  Hadley  Harbor,  Muskegat  (Muske- 
get)  Island. 

In  the  sunmier  of  1911  while  collecting  zoo- 
logical material  at  Oroton,  Conn.,  I  found 
0,  murb<ichii  in  abundance  at  Pine  Island,  off 
Avery  Point,  near  the  mouth  of  Poquonock 
River.  This  locality  is  ^yb  miles  west  of 
Noank.  The  little  animals  were  common  dur- 
ing the  month  of  July  and  could  usually  be 
collected  almost  any  time  of  the  day  by  dis- 
turbing the  rockweed  along  the  sheltered  side 
of  the  wharf  at  the  west  end  of  the  island. 

During  a  trip  made  in  August  of  1914  I 
failed  to  find  the  medusa  at  this  place  and  was 
unable  to  locate  it  in  the  vicinity. 

C.  E.  Gordon 

Amherst,  Mass. 

NOTE  ON  AMGBBA  OLAVELLINA  NOV.  SP. 

This  species  may  be  recommended  to  the  at- 
tention of  any  worker  desirous  of  investigating 
a  parasitic  Amoeba  which  is  visible  in  vivo 
within  its  host. 

Its  habitat  is  the  stomach  of  Clavellina 
lepadiformis,  where  I  noticed  it  from  April  to 
June,  1910,  at  Naples.  The  cilia  of  the  stom- 
ach-wall keep  it  in  constant  rotation.  When 
the  host-individuals  are  small  they  are  almost 
transparent,  and  the  ceaselessly-whirling  mass 
of  parasites  at  once  attracts  attention. 

In  shape  the  organism  is  sub-spherical; 
pseudopodia  were  never  observed.  The  aver- 
age diameter  varies  from  12m  to  17m.  An  ecto- 
plasm may  be  present  and  sharply  defined,  or  it 
may  be  totally  absent.  The  nucleus  is  nearly 
spherical,  with  a  diameter  of  4m  to  5m;  in  it  is 

i'*Medu88B  of  the  World,"  1910,  p.  344 


a  nucleus  of  2m  to  2jM  diameter,  containing  a 
vacuole  or  two.  The  nuclear  membrane  is 
thick  and  definite.  In  the  clear  space  between 
membrane  and  nucleolus  is  a  band  or  ring  of 
tangible  material,  usually  in  the  form  of  fine 
granules.  No  division-figures  or  further  stages 
in  the  life-history  were  noticed. 

The  few  rough  notes  and  figrures  which  I 
possess  relative  to  this  animal  would  be  freely 
put  at  the  disposal  of  any  one  inclined  to  take 
up  the  study  of  the  species. 

Julian  S.  Hu3cley 

The  Bice  Institutb, 
Houston,  Texas, 
November,  191 4 

ALBINISM    IN    the    ENGLISH    SPARROW 

On  several  occasions  during  the  past  summer 
the  writer  saw  a  single  female  English  spar- 
row {Passer  domesticus)  whose  plumage  was 
pure  white.  On  account  of  the  fact  that  the 
bird  was  seen  on  the  busy  streets  of  Salt  Lake 
City,  it  was  impossible  to  take  it,  due  to  the 
ordinance  against  the  discharge  of  firearms 
within  the  city  limits.  The  bird  was  observed 
from  a  distance  of  a  very  few  feet,  and  seemed 
to  be  normal  in  size;  the  beak,  legs  and  feet 
were  nearly  the  color  of  those  of  the  ordinary 
house  canary,  and,  so  far  as  could  be  observed, 
every  feather  was  pure  white.  She  was  always 
seen  in  company  with  normal  members  of  her 
own  species. 

I  have  never  seen  any  reference  to  albinism 
in  the  English  sparrow,  but,  no  doubt,  other 
observers  have  noted  it.  This  note  is  published 
in  the  hope  that  others  who  have  made  like 
observations  may  advise  us  whether  or  not 
albinism  is  common  in  the  English  sparrow. 

P.  J.  O'Gara 

Dbpabtment  of  AoaicuLTUEAL  Investigations, 
American  Smelting  and  Befining  Co., 
Salt  JjAXJr  City,  Utah, 
November  23,  1914 

the  TEAOHma  OF  THE  HIST<»tT  OF  SOIENOB 

To  THE  Editor  of  Science:  The  communi- 
cation of  Professor  Walter  Libby  on  the  teach- 
ing of  the  history  of  science,  published  in  your 
issue  of  November  6,  deserves  more  than  a 
passing  notice.  The  obvious  importance  of 
such  teaching  led  one  of  us  more  than  twenty- 
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fire  years  ago  to  begin  regular  instruction  in 
the  subject  to  small  classes  in  the  Massachu- 
setts Institute  of  Technology,  and  both  of  the 
undersigned  have  now  been  teaching  the  his- 
tory of  science  in  collaboration  for  the  last 
ten  years  or  more.    Like  Professor  Libby  we 
have  keenly  felt  the  need  of  a  text-book,  and 
fauie  de  mieiLX  have  now  in  hand  the  first  of 
two  Tohimes  entitled  "  Outlines  of  the  History 
of  Science  "  designed  expressly  for  the  use  of 
OUT  own  classes.     Next  summer  we  hope  to 
liare  ready  Volume  I.,  dealing  with  the  rise 
and  pit^^ress  of  science  and  the  scientific  spirit 
to  ihe  fall  of  the  Koman  Empire.    Volume  II., 
treating  of  the  development  of  science  in  medi- 
eral  and  modem  times,  should  be  ready  a  year 
later. 

The  course  at  the  Massachusetts  Institute 
of  Technology  is  now  an  elective  for  all  stu- 
dents in  the  third  (junior)  year  and  consists 
of  one  hour  (lecture)  and  two  hours  (prep- 
aration) in  the  first  half  year,  and  two  hours 
(lecture)  and  three  hours  (preparation)  in 
titt  second  half.  W.  T.   Sedgwick, 

H.  W.  Tylee 
3U8S.  iKSTrnrrE  or  Technologt, 
November  27,  1914 


SCIENTIFIC  BOOKS 

Pond  Bhrlich,  Eine  DarsteUung  seines  Wissen- 

schaftliehen  Wirkens.    Festschrift  zum  60. 

Geburtstage  des  Forschers  (14  Marz,  1914). 

Mit  I  Blidnis.    Gustav  Fischer,  Jena,  1914. 

Thirty-seven  authors  join  their  efforts  in 
tbis  book  of  668  pages  to  present  a  summary 
of  the  investigations  of  Paul  Ehrlich.  The 
«>ntributions  of  Ehrlich  himself  and  of  his 
immediate  coworkers  only  are  considered  pri- 
marily, and  according  to  the  bibliography  (up 
to  February  1,  1914)  <at  the  end  of  volume, 
it  concerns,  in  addition  to  several  books  and 
monographs  by  Ehrlich,  no  less  than  612  sepa- 
rate scientific  articles. 

The  book  opens  with  an  interesting  biog- 
nphical  introduction  by  A.  von  Weinberg. 
In  the  gymnasium  Ehrlich  excelled  in  mathe- 
laaties  and  Xiatin.  In  the  university  he  early 
TIB  recognized  as  of  unusual  ability  and  orig- 
inali^.    While  still  a  young  medical  student 


he  became  interested  in  problems  presented  by 
the  selective  affinity  of  lead  for  certain  tissues, 
an  interest  which  soon  extended  to  the  prob- 
lems of  protoplasmic  affinity  in  general  and 
thus  really  determined  the  main  scope  and 
nature  of  his  later  work. 

The  main  part  of  the  book  is  divided  into 
five  sections  covering  different  phases  of  Ehr- 
lich's  investigations.  The  first  section  is  de- 
voted to  work  that  esi>ecially  concerns  the  his- 
tology and  biology  of  cells  and  tissues.  Here 
is  included  Ehrlich's  early  work.  Among  the 
more  notable  results  discussed  in  the  seven 
articles  of  the  section,  the  introduction  to 
which  is  by  Professor  Waldeyer,  of  Berlin,  may 
be  mentioned:  important  discoveries  in  bac- 
terial staining  methods,  now  in  daily  use  every- 
where, in  the  working  out  of  which  Ehrlich 
cooperated  with  Koch;  the  microchemical 
differentiation  of  leucocytes;  the  demonstra- 
tion of  the  methylene  blue  reaction  of  living 
tissues;  and  the  development  of  new  concep- 
tions of  the  structure  and  function  of  proto- 
plasm (Ehrlich's  "Das  Sauerstoffbediirfniss 
des  Organismus,"  1885),  which  form  the  basis 
of  the  celebrated  sidechain  theory  advanced  in 
the  nineties  to  further  the  understanding  of 
reactions  in  immunity. 

The  next  and  the  largest  section  deals  with 
Ehrlich's  contributions  to  the  study  of  immu- 
nity. It  contains  fifteen  articles  by  well-known 
workers  in  the  field  in  question.  The  side- 
chain  theory,  in  the  course  of  the  proving  of 
which  so  much  of  the  work  now  considered 
was  carried  out,  is  discussed  by  Wassermann, 
Of  the  other  subjects  dealt  with  in  this  section 
may  be  mentioned  the  technical  methods  em- 
ployed in  the  investigation  of  immunological 
problems,  toxins,  antitoxins  and  other  anti- 
bodies, hypersusceptibility  and  the  working 
out  under  the  guidance  of  the  side-chain 
theory  of  a  practical  method  of  standardiza- 
tion of  diphtheria  antitoxin.  From  the  read- 
ing of  these  articles  one  is  deeply  impressed 
with  the  great  usefulness  of  Ehrlich's  theory 
of  the  constitution  and  affinities  of  protoplasm 
in  promoting  fruitful  investigation  of  the 
complex  problems  in  chemical  biology  presented 
by  the  phenomena  of  immunity.     The  imme- 
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diate  practical  results  of  this  work  are  seen  most 
clearly  perhaps  in  the  standardization  of  diph- 
theria antitoxin,  as  Ehrlich's  method  is  used 
exclusively  everywhere,  but  the  influence  of 
the  work  may  be  said  to  dominate  in  large 
measure  every  department  of  investigation  of 
immunity  and  every  branch  of  the  practical 
application  of  the  knowledge  and  principles 
derived  therefrom. 

The  third  section  (three  articles)  considers 
Ehrlich's  work  on  cancer,  which  forms  a  sort 
of  interlude  between  the  period  of  intensely 
active  investigation  of  problems  in  immunity 
and  the  latest  phase  of  his  remarkable  activ- 
ity, namely  the  development  of  experimental 
chemotherapy.  The  principal  outcome  of  the 
work  of  cancer  is  pointed  out  to  be  the  demon- 
stration that  the  cancer  cell  increases  in  power 
•f  growth  on  passage  from  animal  to  animal, 
and  the  formulation  of  the  view  that  resistance 
to  the  growth  of  cancer  cells,  often  observed 
in  experimental  inoculation,  depends  on  the 
lack  of  available  food-particles  for  the  cancer 
cells  (atreptic  immunity). 

The  two  remaining  sections  of  eleven  articles 
deal  with  Ehrlich's  contributions  to  chemis- 
try and  his  chemotherapy  of  syphilis  and  cer- 
tain other  spirochetal  infections.  The  devel- 
opment through  a  long  series  of  systematic 
biochemical  experiments,  based  on  original 
conceptions  of  the  affinities  of  cellular  consti- 
tuents, of  a  successful  chemotherapy  of  impor- 
tant human  infections,  by  direct  attack  on 
the  parasites  by  substances  specially  built  up 
for  that  purpose  and  introduced  from  without, 
is  emphasized,  and  properly  so,  as  the  logical 
culmination  of  a  unique  investigative  activ- 
ity of  the  highest  order.  Even  now  Ehrlich's 
results  fully  justify  Huxley's  prediction  in 
1881  that  through  discoveries  in  therapeutics 
it  would  become  possible  ''to  introduce  into 
the  economy  a  molecular  mechanism  which 
like  a  cunningly  contrived  torpedo  shall  find 
its  way  to  some  particular  group  of  living  ele- 
ments and  cause  an  explosion  among  them, 
leaving  the  rest  untouched." 

Most  of  the  articles  are  written  by  men  who 
have  worked  under  Ehrlich,  and  every  now 


and  then  we  catch  interesting  glimpses  of  his 
picturesque  and  genial  personality  as  well  as 
hints  to  his  methods  of  work.  Naturally  the 
many  articles  are  not  of  the  same  merit  and 
interest,  but  altogether  they  give  us  a  very 
good  and  comprehensive  idea  of  the  tremen- 
dous achievements  of  Paul  Ehrlich. 

LuDviG  Hektoen 

Infection  and  Resistance,  By  Db.  Hans 
Zinsser,  Professor  of  Bacteriology  at  the 
College  of  Physicians  and  Surgeons,  Colum- 
bia University,  New  York.  The  Macmillan 
Company,  1914. 

The  purpose  of  Dr.  Zinsser's  book  of  646 
pages  is  to  render  easily  accessible  the  knowl- 
edge that  has  accumulated  especially  from 
laboratory  work  in  regard  to  the  intimate 
mechanisms  of  infection  and  immunity.  There 
are  twenty-one  chapters:  infection  and  the 
problem  of  virulence;  bacterial  poisons;  immu- 
nity in  general,  natural  and  artificial;  the  me- 
chanism of  natural  immunity,  and  the  phe- 
nomena following  on  active  immunization; 
toxin  and  antitoxin;  bactericidal  properties  of 
serum  and  cytolysis;  complement  fixation  (two 
chapters) ;  agglutination ;  precipitation ;  phago- 
cytosis (five  chapters) ;  anaphylaxis  (five 
chapters);  therapeutic  immunization  in  man; 
protective  ferments;  colloids.  The  last  chap- 
ter, on  colloids,  which  is  very  useful  in  view 
of  the  many  allusions  in  the  other  chapters 
to  the  analogies  between  colloidal  reactions  and 
the  reactions  between  the  substances  concerned 
in  the  phenomena  of  immunity,  is  written  by 
Professor  Stewart  W.  Young.  As  each  chap- 
ter so  far  as  possible  has  been  prepared  as  a 
separate  unit,  more  or  less  repetition  could 
not  be  avoided,  but  as  compensation  there  is 
increased  clearness  in  the  presentation  of  each 
subject.  We  are  told  in  the  preface  that  the 
book  is  intended  primarily  for  the  under- 
graduate medical  student,  and  the  author  re- 
plies to  anticipated  criticism  of  his  treatment 
as  being  too  difficult  and  too  technical  for  the 
student  by  saying  that  his  experience  in  teach- 
ing does  not  indicate  such  to  be  the  case. 
Herein  the  reviewer  is  inclined  to  agree  with 
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the  author,  but  at  the  same  time  it  must  be 
said  that  more  attention  has  been  given  to  the 
details  of  certain  controversies  and  exi)eri- 
ments  now  largely  of  historical  interest  only 
than  might  be  regarded  as  required  in  a  book 
like  thi&  This  fondness  for  detail,  however, 
does  not  detract  seriously  from  the  usefulness 
of  the  book  to  student  and  practitioner.  The 
leferenoes  to  original  sources  are  very  abun- 
dant and  will  prove  of  great  help,  but  they  are 
not  given  according  to  any  accepted  bibliog- 
T^hic  standard,  the  page  being  omitted  in 
most  cases.  There  are  altogether  but  very  few 
books  that  attempt  to  give  a  comprehensive 
summary  of  immunological  knowledge  of  the 
same  general  scope  as  this  one  by  Dr.  Zinsser, 
but  their  number  is  increasing;  for  the  pres- 
ent Br.  Zinsser's  is  the  most  serviceable. 

LuDViG  Hektobn 

T&«  Norwegian  Aurora  Polaris  Expedition, 
190B-0S.  Vol.  I. :  On  the  Cause  of  Magnetic 
Storms  and  the  Origin  of  Terrestrial  Mag* 
netism.  By  Kb.  Bireelani).  Second  Sec- 
tion. Christiania,  H.  Aschehoug  &  Oo. 
1913.  4'.  Pp.  x  + 319-801,  with  many 
maps  and  plates. 

Five  years  have  elapsed  since  the  publica- 
tion of  the  first  section  of  the  present  work, 
yet,  in  spite  of  incessant  labor,  this  second 
section  could  not  be  sooner  completed. 
This  was  due  to  the  great  number  and  variety 
of  the  computations  and  experiments  neces- 
sary. The  author  considers  that  the  results 
attained  by  the  investigation  of  conditions 
daring  positive  and  negative  Polar  storms, 
and  particularly  the  diurnal  motion  of  the 
respective  magnetic  storm  centers,  are  so 
valuable  as  to  fully  compensate  for  the  ezer- 
ticms  and  personal  sacrifices  that  the  work 
has  cost. 

In  order  to  make  it  dear  whether  his  con- 

ehuions  from  widely  spread  observations  in 

different  parts  of  the  world  could  be  harmon- 

ixed  with  his  previous  theoretic  assumptions, 

be  has  carried  out  a  long  series  of  ezperi- 

mentB  with   a   '^terrella"  or  magnetic  globe 

fnapended  in  a  large  vacuum-box  intended  for 

dectrical  discharges.     He  has  thus  been  able 


to  obtain  photographic  representation  of  the 
way  in  which  cathode  rays  move  singly,  and 
group  themselves  in  crowds  about  such  a  mag- 
netic globe.  Special  study  has  been  made  of 
these  groups  of  rays  which  produce  magnetic 
effects  analogous  to  those  observed  upon  the 
earth  during  positive  and  negative  magnetic 
polar  storms.  The  photographic  plates  of 
these  experiments  are  veritably  fascinating. 

The  author  holds  that  he  has  demonstrated 
that  the  magnetic  storms  on  the  earth,  polar 
and  equatorial,  may  be  assumed  to  have  as 
their  primary  cause  the  precipitation  toward 
the  earth  of  heliocathode  rasrs,  of  which  the 
magnetic  rigidity  is  so  great  that  the  product 
H.^  for  them  is  usually  about  8  X 10*  C.Q.S. 
units.  He  discusses  the  objections  raised  to 
this  theory  by  Schuster  and  Hale,  and  states 
that  the  experiments  which  were  originally 
intended  to  procure  analog^ies  capable  of  ex- 
plaining terrestrial  phenomena,  such  as  the 
Aurora  and  '^magnetic  storms,"  were  after- 
ward continued  to  derive  information  in  re- 
gard to  the  conditions  under  which  the  emis- 
sion of  the  assumed  heliocathode  rays  from 
the  sun  might  be  supposed  to  take  place.  The 
terrella  was  made  the  cathode  in  the  vacuum 
chamber  and  experiments  carried  on  for  man^ 
years.  In  this  research  there  gradually  ap- 
peared experimental  analogies  to  various 
cosmic  phenomena,  such  as  zodiacal  light, 
Saturn's  rings,  sun  spots  and  spiral  nebulsB. 
Whatever  be  the  fate  of  the  author's  hypoth- 
eses, the  facts  recorded  in  this  work  are  well 
worthy  the  careful  study  of  those  interested 
in  electromagnetism. 

W.  H.  Ball 

Physics  of  the  Household,    By  Carlton  John 
Ltndb,  Macdonald  College,  Canada.     1914. 
12mo.     ClotL    Pp.  818. 
Professor  Lsmde's  book  indicates  that  the 
author  believes  in  teaching  physics  by  con- 
sulting and  describing,  first,  the  student's  own 
environment  in  information,  exx)eriences  and 
appliances.     These  things  are  the  fundamen- 
tals of  this  book.     The  reasons  assigned  in 
the  preface  for  the  teaching  of  physics  to 
young  students  are,  ''  First,  that  they  may  6b- 


30 


SCIENCE 


[N.  S.  Vol.  XLI.  No.  1044 


tain  knowledge  of  the  physical  world  about 
them ;  and,  second,  that  they  may  gain  through 
this  knowledge  the  power  to  control  the  forces 
of  nature  for  their  own  benefit,  and  for  the 
benefit  of  others.  In  other  words,  we  wish 
them  to  acquire  knowledge  which  they  will  use 
in  eyery-day  life." 

This  work  with  other  recent  publications 
from  a  similar  point  of  view  represents  a  re- 
action against  the  prevailing  formal  text-books 
and  formal  treatment  for  beginners  in  the 
study  of  science.  Those  who  consider  funda- 
mental things  in  physics  to  be  the  laws  and 
generalization  of  the  science  will,  perhaps, 
feel  that  the  traditional  logical  development  is 
very  much  neglected  at  some  points.  On  the 
other  hand,  there  is  a  growing  demand  among 
experienced  teachers  and  critics  of  educa- 
tional efficiency  for  a  readjustment  of  text- 
book treatment.  Where  the  strictly  logical 
conflicts  with  what  is  considered  profitable 
educational  procedure  the  tendency  is  to  defer 
logical  organization  of  subject-matter  till  later. 
Experienced  teachers,  critics  of  education  and 
the  general  public  are  demanding  less  drill 
work  in  abstraction  and  more  practical  work 
dealing  with  experiences  and  appliances  such 
as  one  encounters  in  the  world  of  reality. 
Lynde's  book  is  a  valuable  contribution  to  the 
problem  of  teaching  physics  in  a  more  prac- 
tical way. 

The  first  two  chapters  deal  with  a  multi- 
tude of  familiar  mechanical  contrivances,  with 
discussions  of  the  lever  principle  and  other 
simple  machines.  This  reminds  one  of  the 
popular  old  text-books  on  natural  philosophy 
of  fifty  or  seventy-five  years  ago,  and  it  is  an 
altogether  desirable  revival.  The  chapter  on 
mechanics  of  liquids  is  introduced  with  dis- 
cussion of  a  city  water  supply,  water  supply 
for  coxmtry  homes,  wells,  etc.  Following  a 
chapter  dealing  with  atmospheric  pressure  a 
variety  of  air  appliances  are  discussed,  inchi- 
ding  pumps,  the  pneumatic  tank  system  of 
water  supply  for  homes,  the  hydraulic  ram, 
the  air-pump,  types  of  vacuum  cleaners,  the 
fire  extinguisher,  the  siphon,  the  trap,  the  gas 
meter,  etc.  In  the  chapters  on  heat  a  similar 
list  of  important  familiar  appliances  are  to  be 


found.  As  a  rule  the  author  presents  a  de- 
scriptive treatment  of  a  series  of  practical 
physical  situations  in  order  to  form  a  basis 
for  discussion  of  the  principles  involved. 

The  chapters  on  electricity,  light  and  sound 
follow  more  closely  the  customary  treatment 
and  contain  less  of  the  distinctive  feature  of 
the  first  half  of  the  book.  For  the  sake  of 
consistency  in  the  general  plan  there  is  much 
material  of  a  practical  and  illustrative  nature 
that  should  have  been  incorporated  in  these 
latter  chapters.  It  is  somewhat  disappointing 
to  find  a  commendable  book  with  so  many 
amateurish  free-hand  drawings. 

F.  F.  Good 
TsACHxas  College, 
Columbia  University 


THE  F0S8TTH  DENTAL  INFISMABY  FOB 

CHILDBEN 

This  Boston  institution,  pioneer  among 
charities  'for  the  adequate  care  of  the  mouths 
and  throats  of  the  children,  poor  or  rich,  of  a 
large  city,  was  dedicated  formally  by  the  Gov- 
ernor and  others  on  Tuesday,  November  24, 
and  began  its  actual  work  the  first  of  Decem- 
ber. It  is  in  the  form  of  a  splendid  memorial 
erected  by  Thomas  Alexander  Forsyth  and 
John  Hamilton  Forsyth  to  their  brothers, 
James  Bennett  Forsyth  and  George  Henry 
Forsyth,  of  whom,  however,  at  present  only 
the  first-named  is  living.  The  amount  already 
provided  for  this  important  work,  it  is  under- 
stood, in  the  buUding  and  in  endowment,  is 
well  along  towards  three  millions  of  dollars. 

Beautiful  bas-relief  bronze  doors  ("The 
Mother,  giver  of  life  and  love"  and  "The 
Commonwealth,  giver  of  health  and  learn- 
ing") by  Roger  Noble  Burnham,  a  bronze 
bust  of  James  Forsyth  by  Bela  Pratt  and  one 
of  George  Forsyth  by  Mr.  Burnham,  and 
charming  Dutch  and  American  tiling  of  elab- 
orate design  (A.  H.  Hepburn),  are  perhaps 
chief  among  the  internal  works  of  art  of  the 
beautiful  white  marble  building,  situated  on 
The  Fenway,  north  of  the  Museum  of  Fine 
Arts,  although  bronze  doors  ("  Uncle  Remus," 
"  Bre'r  Rabbit,"  "  Alice  in  Wonderland,"  etc.), 
also  ornament  the  entrance-way  for  the  chil- 
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dren-XHitients  from  Forsyth  Park  on  the  north. 
The  land  on  the  south  side  of  the  hospital  is 
also  to  be  parked  by  the  city. 

The  therapeutic  and  surgical  outfit  of  this 
perfectly  fire-proof  infirmary  may  not  be  ade- 
quately described  in  this  place.  Suffice  it 
that  its  present  means  for  caring  for  six  hun- 
dred patients  a  day  are  the  most  timely  and 
c€fmplete  that  expert  technical  thought  and 
information,  served  with  unlimited  funds, 
could  provide,  so  that  several  features  wholly 
new  have  their  place  in  this  institution.  The 
sixty-eight  (at  present)  dental  chairs,  for  ex- 
ample, in  the  great  operating  room,  are  the 
most  elaborate  ever  constructed,  for  each  has 
nmning  water  warmed  to  suit  the  require- 
ments of  a  tooth-cavity,  compressed  air,  air- 
saction,  electricity,  an  electric  signal  system, 
etc.,  while  many  of  them  are  equipped  with 
the  most  recent  of  anesthesia-mechanisms ;  all 
are  finished  throughout  in  white-enameled 
meial,  in  line  with  modern  ideas  toward  asepsis. 
The  dental  instruments  which  have  been  used 
for  a  patient  are  enclosed  in  a  flat  covered 
metallic  tray  and  sent  to  the  sterilizing-room, 
where  each  night  they  are  in  tiers  subjected  to 
dry  heat  at  300*  F.  in  gas,  thermostat-con- 
trolled ovens.  This  careful  system  of  asepsis 
will  require  the  daily  use  of  a  thousand  sets  of 
dental  instruments  when  the  number  of  chairs 
has  been  increased  to  the  capacity  of  the 
Infirmary. 

The  arrangements  for  amusing  the  children 
while  awaiting  their  unpleasant   experiences 
in  the  dental  chairs  or  in  the  nose-and-throat 
department  (which  is  very  elaborate  and  com- 
plete) are  a  noteworthy  part  of  this  institu- 
tion quite  in  line  with  modern  medical  prin- 
ci^ea  of  good  humor  and  the  related  sthenic 
index.    The  little  patients  (none  over  sixteen), 
have  a  large  room,  known  as  the  "  Children's 
Room/'  close  to  their  special  entrance  which 
is    quite    after    their    own    youthful    hearts. 
Miss    Tower,    a    skilled   kindergartner,    here 
makes  it  her  sole  business  to  see  to  it  that  the 
children  forget  for  the  time  why  they  are  come 
hither  and  the  approaching  disagreeable  duty 
of  having  one's  teeth  put  in  order  or  one's 
throat  "treated."     Here,  for  example,  is  an 


alluring  aquarium  nine  feet  long  and  three 
feet  square,  two  thirds  of  which  is  for  grace- 
ful plants  and  a  few  score  of  our  more  inter- 
esting native  fish  in  large  variety,  while  one 
third  is  a  reptile-tank  so  built  and  arranged 
as  to  at  once  display  and  make  comfortable 
all  manner  of  American  amphibious  little 
beasts.  Here,  too,  is  a  library  of  story-books, 
games,  etc.,  and  later  on  there  will  be  other 
things  as  actual  exx)erience  shows  their  need. 
Around  the  walls  of  this  children's  room  are 
extremely  elaborate  friezes  of  Delft  tiling  il- 
lustrating some  familiar  fairy  stories — Oliver 
Wendell  Holmes's  "Dorchester  Giant,"  "Rip 
Van  Winkle,"  Hawthorne's  "Golden  Fleece," 
and  Mrs.  Prescott  Peabody's  "Pied  Piper." 

Connected  with  the  Children's  Hoom  is  a 
metallic  cloakroom  so  constructed  that  its  en- 
tire contents  can  be  fumigated  and  thus  ster- 
ilized at  night,  electric  pumps  forcing  in  and 
removing  the  respective  atmospheres  at  the 
instigation,  respectively,  of  two  push-buttons. 
The  plumbing  everywhere  is  extensive  and  to 
some  extent  original  and  unique.  There  is  a 
small  ward  for  the  girls  who  may  chance  to 
need  its  care  and  a  like  one  for  the  boys ;  and 
there  is  of  course  a  small  but  adequate  amphi- 
theater for  the  professional  study  of  oral  or  of 
nose-  or  throat-operations;  and  a  large  re- 
search laboratory;  there  is  much  museum- 
space;  a  library;  and  a  lecture-room  that  will 
seat  about  three  hundred  persons. 

In  addition  to  a  large  number  of  routine 
operating  dentists  (some  of  whom  work  full- 
time  and  others  half-time  or  third-time)  the 
following  at  present  constitute  the  staff  of  the 
Forsyth  Infirmary:  Director,  Dr.  Harold  De 
Witt  Cross ;  assistant  to  the  director,  William 
Z.  Hill;  nose  and  throat  department,  William 
£.  Chenery;  consulting  otologist,  Edgar  M. 
Holmes;  extracting  staff,  Edward  V.  Bulger 
and  eleven  others;  X-ray  department,  Arial 
W.  George,  consultant;  E.  Albert  Kinley,  Jr.; 
consulting  surgeons,  Fred  B.  Lund,  Harry  H. 
Germain,  Hugh  Cabot,  and  Hugh  Williams; 
consulting  physiologist,  George  V.  N.  Dear- 
born; oral  surgeons,  Albert  Midgley,  Harry  B. 
Shuman,  Leroy  M.  S.  Miner  and  B.  H. 
Strout;    orthodontia,    Frank    A.    Delabarre, 


32 


SCIENCE 


[N.  S.  You  XLL  No.  10i4 


head  of  department;  consulting  orthodontists, 
George  C.  Ainsworth,  Alfred  Rogers  and  Law- 
rence W.  Baker;  assistants,  Arthur  L.  Morse, 
Harry  W.  Perkins,  Ernest  W.  Gates  and  Nor- 
man G.  Reoch. 

The  trustees  of  the  institution,  besides 
Thomas  Alexander  Forsyth,  Director  Gross 
and  John  Francis  Dowsley,  the  president  of 
the  State  Board  of  Registration  in  Dentistry, 
are  Edwin  Hamlin,  Chester  Bradley  Humph- 
rey, Edward  Walter  Branigan  (deceased), 
Harold  Williams,  Timothy  Leary,  Gordon 
Robert  McKay,  Erwin  Arthur  Johnson  and 
Nelson  Curtis.  Theirs  is  a  good  work  well 
begun;  G.  V.  N.  D. 


FIS8T    EXPLOBATION    OF    AN    ALASKAN 

GLACIES 

The  first  exploration  of  the  Harvard  Glacier 
and  the  continuation  of  the  observations  of 
previous  scientific  expeditions  in  regard  to  the 
great  glaciers  of  Prince  William  Sound, 
Alaska,  have  resulted  from  a  field  expedition 
recently  completed  by  Miss  Dora  Keen,  of 
Philadelphia,  with  the  aid  of  three  men. 

Leaving  Valdez,  Alaska,  on  August  15, 1914, 
in  a  small  launch,  the  party  was  set  down  next 
day  near  the  head  of  College  Fjord,  with  six 
weeks'  outfit  and  two  small  boats,  to  one  of 
which  a  detachable  motor  was  affixed.  The 
object  of  ihe  expedition  was  twofold:  (1)  to 
explore  the  sources  of  the  Harvard  Olacier  in 
the  unmapped  section  of  the  Chugach  Moun- 
tains. If  a  pass  were  found,  it  was  planned  to 
cross  the  divide  and  return  to  tidewater  down 
the  Matanuska  Glacier  and  the  Valley  trail  of 
the  same  name — ^a  traverse  of  some  50  miles 
of  snow  and  ice,  almost  entirely  without 
timber,  and  a  succeeding  100  miles  of  a  hard 
trail  chiefiy  through  uninhabited  country.  (2) 
To  continue  the  observations  of  the  changes 
tcJcing  place  in  the  glaciers  of  College  Fjord 
and  Harriman  Fjord,  by  means  of  photographs 
taken  from  lettered  stations  variously  occu- 
pied since  1899  by  the  Harriman  Expedition, 
T7.  S.  Geological  Survey,  and  the  National 
Geographic  Society's  Expeditions.  Both  of 
these  objects  were  accomplished,  in  spite  of 


almost  constant  rain  or  snow,  during  an  expe- 
dition that  lasted  six  and  a  half  weeks  actu- 
ally in  the  field. 

The  expedition  was  a  private  one,  but  under- 
taken at  the  suggestion  and  under  the  guid- 
ance of  the  junior  leader  of  the  National  G^- 
graphic  Society's  Expeditions,  Professor  Law- 
rence Martin,  of  the  University  of  Wisconsin. 
The  party  consisted  of  Miss  Keen,  leader,  whose 
previous  experience  had  been  on  the  glaciers 
of  the  Alps  and  in  two  extended  expeditions  in 
Alaska,  entirely  on  the  glaciers  of  the  Wran- 
gell  Mountains  and  resulting  in  the  first  ascent 
of  Mt  Blackburn,  16,140  ft;  Mr.  G.  W. 
Handy,  of  McCarthy,  Alaska,  who  had  been 
responsible  for  the  success  of  her  second  at- 
tempt on  Mt.  Blackburn;  G.  A.  Rabehl,  also 
an  old  timer  in  Alaska,  and  Mr.  H.  L.  Tucker, 
of  Boston,  topogprapher,  whose  previous  experi- 
ence had  been  on  the  1910  Parker-Browne 
Expedition  to  Mt.  McKinley  and  with  the 
Yale  Peruvian  Expedition  on  Coropuna^ 
21,000  feet 

Exploration  of  the  Harvard  Olacier 

The  Harvard  Glacier  has  a  tidal  ice  clifiT 
a  mile  and  a  quarter  wide  and  350  ft  high, 
from  which  ice  breaks  constantly  in  summer^ 
causing  danger  to  small  boats.  Still,  a  land- 
ing was  effected  in  safety  on  one  side  and 
supplies  gradually  relayed  to  a  point  seven 
miles  from  the  face,  where  the  ice  was  at  last 
smooth  enough  to  make  travel  on  the  glacier 
itself  possible.  Over  another  nine  miles  of 
crevasses  the  party  succeeded  in  reaching  the 
sources  of  the  glacier,  to  a  point  where  further 
progress  was  impossible,  even  on  snowshoes, 
because  of  the  shattered  condition  of  the  gla- 
ciers flowing  from  the  steep  divide.  No  pass 
being  found,  the  return  was  made  from  this 
point,  by  the  same  route.  All  the  way,  food, 
tents,  etc.,  and  for  most  of  the  distance  fuel, 
had  to  be  relayed  on  the  backs  of  the  party, 
and  all  the  going  was  hard,  so  that  three  and 
a  half  weeks  were  spent  in  reaching  an  alti- 
tude of  6,100  feet,  sixteen  miles  from  the  face 
of  the  ice. 

Danger  from  snow  slides  also  prevented  any 
high  ascent,  but  data  of  value  were  secured 
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from  which  the  first  map  of  the  region  will  be 
prepared.  Observations  of  snowfall  and  tem- 
peratures will  also  throw  light  on  the  alimen- 
tation of  the  glacier  and  its  many  tributaries. 

Photographs  of  the  Olaciers  of  Prince  Wtlliam 

Sound 

Obserrations  of  some  20  glaciers  in  College 
Fjord,  Harriman  Fjord  and  Columbia  Bay 
constituted  the  second  part  of  the  work,  which 
is  a  continuance  of  the  study  of  the  advance 
and  recession  of  these  glaciers  with  a  view  to 
determining  their  causes.  Some  glaciers  ap- 
pear to  have  receded  as  much  as  a  quarter  of 
a  mile  in  a  year,  while  others  near-by  seem  to 
hare  advanced  as  great  an  amount. 

In  spite  of  great  difficulty  and  some  risk  in 
forcing  a  frail  row-boat  through  solid  jams  of 
iodiergs,  which  threatened  to  crush  it,  Ihis 
part  of  the  expedition  also  was  accomplished 
without  accident. 


SPECIAL  ABTICLE8 
AH  EABLT  OBSEKVATION  ON  THB  RED  SUNTLOWEB 

Until  the  present  month  (Noyember,  1914) 
I  supposed  that  the  red  sunflower  found  at 
Boulder  was  the  first  of  its  kind  ever  seen  by 
a  botanist.    I  have,  however,  recently  learned 
ircaa  Dr.  David  Griffiths,  of  the  TJ.  S.  Depart- 
ment  of    Agriculture,  that   as   long   ago   as 
1892  he  found  a  few  plants  of  the  wild  annual 
sunflower  on  the  Missouri  River  bottom  in 
Potter  County,  South  Dakota,  having  the  rays 
marked  at  &e  base  with  maroon,  about  the 
same  color  as  is  seen  in  the  dark  forms  of 
Lepachps.    Again,  in  1897,  he  saw  in  the  Sun- 
dance region  of  Wyoming  (probably  within  15 
or  20  miles  of  Sundance)  a  single  plant  having 
Ab  rays  maroon,  with  only  a  narrow  fringe  of 
yellorw.    Dr.  Griffiths  discussed  the  matter  with 
Jfr.  T.  A.  Williams,  who  had  also  seen  a  plant 
Bomevrhere,  he  thinks  in  the  Bad  Lands  of 
Soath  Dakota.    It  thus  appears  that  the  red 
sonflower    has    arisen    independently    as    a 
"sport"   in   at  least  three  widely  separated 
places,  a  fact  which  may  have  a  certain  bearing 
fin  the  sugsrestions  of  Professor  Bateson  re- 
garding its  nature.    It  is  to  be  noted  that  the 
two  cases  reported  by  Dr.  Griffiths  represent 


different  subvarieties,  both  different  from  the 
original  Boulder  one. 

In  Botanical  Gazette,  October,  1914,  Pro- 
fessor E.  0.  Jeffrey  has  a  very  interesting 
article  on  the  relation  between  hybridism  and 
imperfection  of  pollen.^  The  various  forms  of 
red  sunflowers  which  have  been  developed  for 
horticultural  purposes  result  from  crossing  the 
original  wild  sport  of  Helianthvs  lenticularis 
with  various  garden  forms  ascribed  to  H, 
annuus.  Speaking  broadly,  these  crosses,  in 
all  directions  and  through  several  generations, 
have  been  perfectly  fertile,  at  least  in  the 
sense  that  they  have  produced  abundant  seed. 
Deficiency  of  pollen  has  however  been  common, 
especially  in  dark  red  varieties  and  doubles. 
My  wife,  who  made  the  crosses,  was  sometimes 
unable  to  get  pollen  from  some  of  the  most 
beautiful  plants,  though  she  could  obtain  seed 
from  these  by  using  pollen  from  others.  Ac- 
cordiQg  to  Dr.  Jeffrey's  criteria,  this  might 
seem  to  indicate  that  H.  lenticularis  and 
annuus  are  distinct  si>ecies,  although  in  this 
case  it  seems  nearly  certain  the  species  annuus 
arose  in  cultivation.  It  is  possible,  of  course, 
that  the  prairie  sunflower,  H.  lenticularis,  is 
a  mixture  of  more  or  less  different  things. 
Thus  we  obtained  seed  of  the  wild  Oalifomiam 
form,  which  appeared  to  be  true  lenticularis, 
but  had  the  physiological  peculiarity  of  re* 
maining  in  flower  after  the  Colorado  plants 
were  over.  If,  however,  the  present  red  sun- 
flower of  horticulture  is  in  any  sense  a  "  crsrpt- 
hybrid,"  it  certainly  presents  a  very  different 
case  from  the  hybrids  between  it  and  the  un- 
doubtedly distinct  species  H,  cucumerifolius. 
These  latter  hybrids,  of  various  kinds  accord- 
ing to  the  particular  varieties  used,  are  some 
of  them  very  attractive.  They  can  be  pro- 
duced in  quantity  as  F^  plants,  but  so  far  it 
has  proved  impracticable  to  get  enough  F^  seed 
for  horticultural  purposes.  The  behavior  here 
is  much  more  like  that  usually  expected  of 
hybrids. 

1  With  regard  to  Sorhtu,  which  is  specially  eitHl 
by  Dr.  Jeffrey  in  illustration  of  his  theory,  it  is 
to  be  noted  that  this  genus  was  apparently  pro- 
ducing hybrids  in  Miocene  times.  (Amer,  Jowr. 
Science,  Jan.^  1910,  p.  76.) 


84 


SCIENCE 


[N.  a  Vol.  XLI.  No.  1044 


A  paper  by  Dr.  G.  H.  Shull*  on  the  appar- 
ent independence  in  inheritance  of  the  stem 
and  bud  colors  (anthocyan)  in  (Enothera,  sug- 
gests a  reference  to  the  condition  found  in  tihe 
new  garden  sunflower  with  wine-red  on  the 
rays.  The  more  usual  red  (che9tnut  red,  i.  e., 
red  on  orange)  variety  can  nearly  always  be 
recognized  in  the  seedling  stage  by  the  dark 
purple  stems,  a  fact  of  utility  in  horticultural 
practise.  To  our  surprise,  when  we  came  to 
raise  the  wine-red  (red  on  primrose  yellow) 
form  in  quantity,  we  found  that  the  purple- 
stem  character  failed,  in  spite  of  the  fact  that 
the  history  of  the  plant  indicated  that  it 
difFered  from  the  other  red  one  in  the  yellow 
background,  not  at  all  in  the  anthocyan  factor. 
Mr.  Leonard  Sutton,  who  grew  the  wine-red 
variety  in  England  from  our  seed,  also  reports : 
''  It  is  a  remarkable  fact,  as  you  mention,  that 
the  purplish  color  is  not  shown  in  the  stems 
of  this  new  variety.*'  •  The  question  naturally 
arises,  whether  in  such  a  case  it  is  necessary 
to  assume  a  splitting  or  complexity  of  the 
factor  representing  anthocyan  in;  whether  it 
is  not  equally  possible  that  some  condition  has 
arisen  controlling  the  expression  of  the  factor 
for  red,  that  factor  remaining  genetically  the 
same?  In  the  course  of  breeding  plants,  we 
are  doubtless  too  apt  to  assume  that  our  re- 
corded data  represent  the  whole  of  the  perti- 
nent facts.  It  is  evident  that  any  given  plant 
represents,  in  addition  to  the  known  "units,** 
an  assemblage  of  others  which  are  unknown 
or  merely  suspected,  while  the  known  ones  may 
have  unknown  properties.  Thus,  in  spite  of 
records  and  observations,  the  stage  may  be 
invaded  at  any  moment  by  unnoticed  dramatis 
personcB,  and  the  development  of  the  plot  may 
belie  the  promise  of  the  first  acts. 

T.  D.  A.  OOCKERELL 

Univbbsity  of  Colokabo 
November  29,  1914 

A    REMARKABLE    MICROSAUR   FROM    THE   GOAL 
MEASURES    OF    OHIO 

The  Amphibia  of  the  American  Coal  Meas- 
ures as  now  known  are  represented  by,  eighty- 
eight  species,  representing  seventeen  families 

i  Journal  of  Genetics,  Jnne,  1914. 
8  Letter  of  September,  1914. 


and  five  orders.  All  of  the  species  of 
Branchiosauria  and  all  of  the  hitherto  recog- 
nized Microsauria  are  uniform  in  the  absence 
of  an  osseous  carpus  and  tarsus.  It  is  thus 
with  considerable  interest  that  we  find  an 
osseous  tarsus  in  a  microsaurian  species  from 
Linton,  Ohio.  The  species  was  described  many 
years  ago  by  Cope^  and  it  has  not  since  been 
studied  until  Professor  Grabau  recently  for- 
warded the  type  specimen  to  me  from  Colum- 
bia University  where  it  forms  a  part  of  the 
geological  collections. 

IchihycantKus  platypus,  referred  by  Cope  to 
the  Permian  genus  Eryops,  is  a  small  micro- 
saur  which  in  life  probably  did  not  attain  a 
length  of  more  than  eight  inches  but  was  of 
a  very  active  nature,  as  seems  to  be  indicated 
by  the  scanty  remains  preserved,  which  con- 
sist of  the  posterior  half  of  the  body. 

At  first  glance  the  specimen  recalls  a  reptile, 
such  as  Eosauravua  Copei  Will.,  but  doeer 
examination  reveals  remarkable  differences. 
The  femur,  in  its  well-ossified  condition  and 
the  high  degree  of  development  of  the  tro- 
chanters, is  typically  reptilian;  and  there  is 
nothing  strikingly  amphibian  in  the  tibia  and 
fibula.  The  tarsus,  however,  is  reptilian 
with  its  central,  and  the  distal  row  being 
composed  of  ^ve  elements.  All  of  the 
elements  are  well  ossified  and  articulate  with 
phalanges  which  have  a  typical  amphibian 
arrangement  with  the  formula  2-2-3-3-2. 
The  sharply  clawed  ungual  phalanges  add  to 
the  anomalous  nature  of  the  species. 

The  recognition  of  the  exact  nature  of  this 
species  adds  considerably  to  our  knowledge  of 
the  diversity  of  structure  among  the  Coal 
Measure  Amphibia.  Environmental  condi- 
tions prior  to  the  Coal  Measures  had  effected 
a  wide  diversity  of  structure  within  the  group. 
So  early  in  the  geologic  history  of  the  land 
vertebrates  as  the  Pennsylvanic  the  Amphibia 
had  assumed  a  variety  of  forms  which  had 
specialized  into  strictly  aquatic,  terrestrial, 
sub-terrestrial  and  arboreal.  Specialization 
had  extended  to  the  loss  of  limbs,  ribs  and 

iCope,  E.  D.,  1877,  Proc.  Amer,  PAil.  Soc,  p. 
574;  1888,  Trans.  Amer.  TUX,  Soc,  p.  289,  Fig.  1. 
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Tentral  armature,  in  a  few  species,  and  to  the 
acquirement  of  claws,  running  legs  or  a  long 
propeliiog  tail  with  expanded  neural  and 
konal  arches  in  others.  This  wide  diversity 
of  structure  is  intensified  by  the  recognition 
of  Ichthycanthus  platypus  as  a  microsaur 
with  an  osseous  tarsus,  serving  to  confuse  still 
farther  our  hazy  ideas  of  amphibian  phylo- 
genesis. 

A  full  description  with  illustrations  will  be 
given  of  this  interesting  form  in  another 
placa 


KOT   L.    MOODIE 


TJnivebsity  of  Illinois, 
Chicago 


TBE  OHIO  ACADEMY  OF  SCIENCE 

Thx  twenty-fourth  annual  meeting  of  the  Ohio 
Academy  of  Science  was  held  at  Ohio  State  Uni- 
vcnity,  Cohimbufl,  Ohio,  on  November  26,  27  and 
28,  1914,  under  the  presidency  of  Dr.  T.  C.  Men- 
denhall^  of  Bavenna. 

The  address  of  the  president  was  delivered  Fri- 
daj  evening,  on  the  subject  ''Some  Pioneers  of 
Sclenee  in  Ohio";  and  on  Saturday  morning  the 
academy  listened  to  a  very  timely  lecture  upon 
"Foot  and  Mouth  Disease,''  by  Dean  D.  S. 
White,  of  the  College  of  Veterinary  Medicine  of 
Oldo  Stale  University. 

The  tmatees  of  the  research  fund  announced  a 
ferther  gift  of  $250  from  Mr.  Emerson  McMillin, 
oi  New  York,  for  the  encouragement  of  the  re- 
■eareli  work  of  the  academy. 

Ib  aeeordanee  with  the  report  of  a  committee 
appointed  a  year  ago,  the  academy  voted  to  de- 
posit tlie  library  of  the  academy  with  the  library 
of  Ohio  State  University — an  arrangement  which 
J   be  terminated  by  either  party  on  suitable 


The  matter  of  the  celebration  of  the  annual 
of  1915  as  a  quarter  centennial  anniver- 
referred  to  the  executive  committee. 

Twenty-three  new  members  were  elected,  mak- 
ing the  total  membership  of  the  academy  two 
fcondred  and  fifty-four. 

The  offieers  of  the  academy  for  the  year  1914- 
1915  are  as  follows: 

Pretident — ^Professor  J.  Warren  Smith,  Ohio 
State  Univeniltjy  and  Ohio  Section  U.  S.  Weather 


Vice-presidents — (Zoology)     Professor     F.     C. 
Waite,    Weetom     Beserve    University;     (Botany) 


Professor  F.  O.  Grover,  Oberlin  College;  (Geol- 
ogy) Professor  C.  G.  Shatzer,  Wittenberg  College; 
(Physics)  Professor  J.  A.  Culler,  Miami  Univer- 
sity. 

Secretary — Professor  E.  L.  Bice,  Ohio  Wesleyan 
University. 

Treasurer — Professor  J.  S.  Hine,  Ohio  State 
University. 

Liftrarian^Professor  W.  C.  Mills,  Ohio  State 
University. 

Executive  Committee,  together  with  the  presi- 
dent, secretary  and  treasurer,  members  ex  officio — 
Professor  C.  D.  Coons,  Denison  University;  Pro- 
fessor T.  M.  Hills,  Ohio  State  University. 

Board  of  Trustees  of  the  Besearch  Fund — ^Pro- 
fessor W.  B,  Lazenby,  Ohio  State  University;  Pro- 
fessor M.  M.  Metcalf,  Oberlin  College;  Professor 
N.  M.  Fenneman,  University  of  Cincinnati. 

Publication  Committee — Professor  J.  H.  SchaflP- 
ner,  Ohio  State  University;  Professor  C.  H.  Lake, 
Hamilton;  Professor  L.  B.  Walton,  Kenyon  Col- 
lege. 

The  complete  scientific  program  follows: 

Presidential  Address,  ''Some  Pioneers  of  Sci- 
ence in  Ohio,"  Dr.  T.  C.  Mendenhall. 

Lecture,  "The  Foot  and  Mouth  Disease,"  Dean 

D.  S.  White,  College  of  Veterinary  Medicine,  Ohio 
State  University. 

Papers 

** Efficacy  of  Lightning  Bods,"  J.  Warren 
Smith. 

"Thunderbolt  from  Whitecliff  Bay,"  Katharine 
Doris  Sharp. 

"A  Preliminary  Survey  of  Plant  Distribution 
in  Ohio,"  John  H.  Schaffner. 

"Akron  Fishbait  Industry,"  Chas.  P.  Fox. 

"The  Physiographic  Provinces  which  meet  in 
Ohio,"  N.  M.  Fenneman. 

"Color  and  Coat  Inheritance  in  Guinea  Pigs," 
W.  M.  Barrows. 

' '  Note  on  a  New  Nematode  Parasite  of  Crypto- 
branchus,"  F.  H.  Krecker. 

"Prediction  of  Minimum  Temperatures  for 
Frost  Protection,"  J.  Warren  Smith. 

"  Is  a  Dry  Summer  and  Autumn  Apt  to  be  Fol- 
lowed by  a  Wet  Winter  and  Spring  with  Possible 
Floods?"  J.  Warren  Smith. 

' '  Comparative  Bate  of  Growth  of  Certain  Timber 
Trees,"  William  B.  Lazenby. 

"Inheritance  of  Taillessness  in  the  Cat,"  W. 
M.  Barrows  and  C.  A.  Beese. 

"The  Cause  of  Milk  Sickness  and  Trembles," 

E.  L.  Moseley. 
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Notei  on  Euglenoidina, ' '  L.  B.  Walton. 
Beeent  Eruptions  of  Mount  Lassen,"   Thos. 
M.  mils. 

"Glaciation  in  the  High  Sierras,''  Thos.  M. 
Hills. 

"Inheritance  of  Weights  in  Tomatoes,"  Fred 
Perry. 

"The  Municipal  Care  of  Shade  Trees,"  J.  8. 
Houser. 

"Influence  of  Glaciation  on  Agriculture  in 
Ohio,"  Edgar  W.  Owen. 

"The  Reflection  of  X-rays  and  Gamma  Bays 
from  Crystals"  (introducing  discussion),  S.  M.  J. 
Allen. 

"A  Class  Demonstration  of  the  Peltier  Effect," 
J.  A.  Culler. 

"Behavior  of  the  Arc  in  a  Longitudinal  Mag- 
netic Field,"  R.  F.  Barhart. 

"Effect  of  Heat  Treatment  on  the  Physical 
Structure,  Permeability,  and  Hysteresis  of  Steel," 
B.  J.  Webber. 

"The  Electron  Theory  of  Metallic  Conduction," 
(introducing  discussion),  A.  W.  Smith. 

"The  Effect  of  Changes  in  Water  Resistance 
and  Dielectrics  on  the  Vibrations  of  a  Lecher 
System,"  Geo.  W.  (Jorrell. 

"Exhibit  of  Apparatus  for  Electric  Waves:  (1) 
Drude  Apparatus  for  Refractive  Index  of  Electric 
Waves.  (2)  A  Wavemeter  for  Wireless  Frequen- 
cies," A.  D.  Cole. 

"Some  Additions  to  the  Known  Orthopterous 
Fauna  of  Ohio,"  W  J.  Kostir. 

"Ohio  Spiders,"  W.  M.  Barrows. 

"The  Egg  Capsules  of  a  Bdellodrilid  on  the 
Crayfish,"  Stephen  B.  Williams. 

"Observations  on  the  Life  Histories  of  Jassids 
and  Cercopidffi,"  Herbert  Osbom. 

"Habits  and  Food  of  the  American  Toad," 
Rees  Philpott. 

"Note  on  the  Occurrence  of  Pemodex  foUievlo- 
rum  var.  hovis  in  Ohio,"  D.  C.  Mote. 

"Arrangements  of  the  Muscles  in  the  Mouth 
Parts  of  Embryo  Cockroaches  an^  its  Bearing  on 
the  Phylogeny  of  the  Hexapoda,"  L.  B.  Walton* 

"Winter  Record  of  King  Rail  in  Ohio,"  Ed- 
vi'ard  L.  Rice. 

"On  the  Synthesis  of  Proteins,"  A.  M.  Bleile. 

'  *  Additions  to  the  List  of  Heteroptera  of  Ohio, ' ' 
Carl  J.  Drake. 

"The  Cranial  Nerves  of  an  Embryo  Shark," 
F.  L.  Landacre. 

"Myxomycetes  of  Northern  Ohio,"  E.  L.  Full- 
mer. 
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The  Forest  Types  of  the  Ohio  Quadrangle," 
Forest  B.  H.  Brown, 

"New  and  Rare  Plants  Added  to  the  Ohio  List 
in  1914,"  John  H.  Schaffner. 

"A  Provisional  Arrangement  of  the  Ascomy- 
cetes  of  Ohio,"  Bruce  Fink. 

"The  Collemaceae  of  Ohio,"  Bruce  Fink. 

"Notes  on  Ohio  Higher  Fungi,"  Wilmer  G. 
Stever. 

"The  Leaf  Mold  Disease  of  Tomato  (Clado- 
sparium  /tiZtwm),"  Wilmer  G.  Stover. 

<'8ununit  County  Marl,"  Chas.  P.  Fox. 

"History  of  the  Olentangy  River  Below  Dela- 
ware, Ohio,"  L.  G.  Westgate. 

"The  Physiography  of  Mexico,"  Warren  N. 
Thayer. 

"Notes  on  Some  Richmond  Fossils,"  W.  H. 
Shideler. 

"The  Classification  of  the  Niagaran  Forma- 
tions of  Western  Ohio,"  Charles  S.  Pressor. 

"The  Defiance  Moraine  in  Relation  to  Pro-Gla- 
cial Lakes,"  Frank  Carney. 

"Some  of  Dr.  H.  Herzer's  Last  Fossil  Descrip- 
tions," W.  N.  Speckman. 

"On  the  Origin  of  Oolite,"  Walter  N.  Bucher. 

"Magnetic  Rays"  (introducing  discussion),  L. 
T.   More. 

*  *  On  the  Free  Vibration  of  a  Lecher  System, ' ' 
F.  C.  Blake  and  Charles  Sheard. 

"Measurements  of  the  Magnetic  Field,"  Sam- 
uel R.  Williams. 

"On  the  Radioactive  Deposit  from  the  Atmos- 
phere on  an  Uncharged  Wire,"  S.  M.  J.  Allen. 

'  *  Demonstration  of  Simple  Harmonic  Motion  oa 
Rotation  Apparatus,"  Charles  Sheard. 

Denumstraiions 

A  Nematode  Parasite  of  Cryptobranchus,  F.  H. 
Krecker. 

Cross  Sections  Illustrating  Rate  of  Tree  Gro^h, 
William  R.  Lazenby. 

Varieties  of  Domestic  Guinea-Pigs,  W.  M.  Bar- 
rows. 

Tailless  Cat,  W.  M.  Bairows. 

Orthoptera  not  Hitherto  Recorded  from  Ohio, 
W.  J.  Kostir. 

A  Scale  of  Ohio  Forest  Types  to  Indicate  the 
Fertility  of  Soil  for  Agricultural  Crops,  Forest  B. 
H.  Brown. 

Photographs  of  Leaf  Hoppers  and  Frog  Hop- 
pers, Herbert  Osborn.  Edward  L.  Bicb, 

Secretary 

Deiawaee,  Ohio, 
December  5,  1914 
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THE  WAS  AND  THE  CHEMICAL  INDUSTBY^ 

Philadelphia  was  the  cradle  of  chemis- 
try in  this  country.  What  was  possibly 
the  first  chemical  society  in  the  world  was 
founded  here  in  1792.  A  few  years  later 
one  of  its  members  addressing  the  society 
said : 

The  onlj  true  basis  on  which  the  independence 
of  our  country  can  rest  is  agriculture  and  manu- 
factures. To  the  promotion  of  these  nothing 
tends  in  a  higher  degree  than  chemistry.  It  is 
this  science  which  teaches  man  how  to  correct  the 
bad  qualities  of  the  land  he  cultivates  by  a  proper 
application  of  the  various  species  of  manure,  and 
it  is  by  means  of  a  knowledge  of  this  science  that 
he  is  enabled  to  pursue  the  metals  through  the 
-various  forms  they  put  on  in  the  earth,  separate 
them  from  substances  which  render  them  useless, 
aiul  at  length  manufacture  them  into  various 
forms  for  use  and  ornament  as  we  see  them.  If 
such  are  the  effects  of  chemistry,  how  much 
should  the  wish  for  its  promotion  be  excited  in 
the  heart  of  every  American!  It  is  to  a  general 
diffusion  of  knowledge  of  this  science,  next  to  the 
virtue  of  our  countrymen,  that  we  are  to  look  for 
the  iirm  establishment  of  our  independence.  And 
may  your  endeavors,  gentlemen,  in  this  cause,  en- 
title you  to  the  gratitude  of  your  fellow  eitiiens. 

Considering  the  time  when  these  words 
were  spoken,  we  must  marvel  at  the  vision 
of  the  future  which  must  have  illumined 
the  mind  of  the  speaker.  If  in  the  last 
clause  quoted  he  had  said  'Uadies  and 
gentlemen"  it  would  have  been  complete. 

But  Philadelphia  was  also  the  cradle  of 
the  chemical  industry  in  this  country,  and 
up  to  the  present  day  occupies  a  very  im- 
portant part  of  that  field.  Some  of  the 
pleasantest  recollections  of  my  earlier  life 

1  Address  complimentary  to  the  citizens  of  Phil- 
adelphia given  by  Dr.  Wm.  H.  Nichols  at  the 
Philadelphia  Meeting  of  the  American  Association 
for  the  Advancement  of  Science. 
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are  associated  with  those  fine  men  then 
prominent  here,  but  now  mostly  passed  on, 
who  made  this  city  respected  wherever 
chemical  products  were  concerned,  and  not 
an  insi^ificant  part  of  my  youthful  en- 
thusiasm was  imbibed  from  them. 

Therefore,  when  I  was  asked  to  talk  to 
you  on  the  subject  of  the  war  and  the  chem- 
ical industry,  I  accepted  with  the  hope 
that  I  might  add  something  to  the  general 
knowledge  on  the  subject,  and  in  a  modest 
way  pay  a  portion  of  an  old  debt.  In  the 
interval  which  has  elapsed,  however,  the 
ground  has  been  covered  by  many  men  on 
many  occasions,  and  I  find  myself  in  the 
position  of  talking  to  you  on  a  subject  as 
well  understood  by  most  of  you  as  it  is  by 
myself.  There  may  be  certain  phases,  how- 
ever, which  will  repay  further  thought, 
and  possibly  there  may  be  deductions  worth 
considering.  I  shall  therefore  ask  your 
indulgence  if  I  ramble  somewhat,  and  talk 
largely  about  what  we  have  not  done,  avoid- 
ing dry  statistics  as  far  as  possible. 

Some  of  us  may  be  old  enough  to  remem- 
ber our  own  civil  war.  Most  of  us  re- 
member the  so-called  Spanish  war.  Any 
knowledge  or  experience  gained  from  these 
wars,  intimate  as  the  former  was,  gives 
no  data  on  which  to  base  any  calculation  as 
to  the  world-wide  results  of  the  present  de- 
vastating struggle.  Even  our  imaginations 
are  unable  to  satisfy  our  judgments,  which 
are  more  or  less  consciously  or  uncon- 
sciously influenced  by  our  point  of  view.  It 
is  simply  impossible  to  forecast  the  results 
industrial,  geographical  or  moral.  The 
world  has  never  seen  anything  like  it  be- 
fore, and,  therefore,  reasoning  from  anal- 
ogy is  entirely  out  of  the  question.  We 
know  this,  however,  that  where  such  an 
enormous  number  of  men  are  withdrawn 
from  ordinary  pursuits,  many  never  to 
return,  and  such  incalculable  damage  is 
done  to  property,  the  world  must  feel  for 


many  years  to  come  the  effects  which  this 
impoverishment  must  produce.  We  might 
just  as  well  accustom  ourselves  to  the 
thought  that  before  us  lie  years  of  painful 
toil  and  reconstruction,  so  that  prudence, 
that  great  virtue  of  our  forebears,  may  be- 
come more  and  more  a  part  of  us,  and  drive 
out  the  vice  of  extravagance  which  has  be- 
come such  a  prominent  characteristic  of 
our  people. 

Judging  from  what  we  read  in  the 
papers,  we  might  conclude  that  the  chem- 
ical industry  in  the  United  States  is  in  an 
infantile  condition,  and  hardly  worthy  of 
serious  consideration.  Those  not  ac- 
quainted with  the  subject  are  ready  to 
admit  without  argument  that  almost  any 
European  country  is  far  and  away  ahead 
of  us  in  volume  and  ability  to  produce 
economically.  A  glance  at  the  13th  United 
States  census  will  dispel  at  least  some  of 
these  views,  and  is  well  worth  taking.  It 
includes  under  the  heading  "chemicals  and 
allied  products,*'  nine  principal  divisions, 
and  gives  the  value  of  the  output  of  each. 

1.  Paint  and  varnish   $125,000,000 

2.  Chemicals    (general)    117,000,000 

3.  Fertilizers 104,000,000 

4.  Explosives  40,000,000 

5.  Dyestuffs  and  extracts   16,000,000 

6.  Sulphuric,  nitric  and  mixed  acids.  10,000,000 

7.  Wood  (except  rosin  and  turpentine).  10,000,000 

8.  Essential  oils  2,000,000 

9.  Bone,  carbon  and  lamp  black 2,000,000 

The  above  values  were  produced  by  2,140 
establishments,  having  a  capital  of  $483,- 
000,000,  and  employing  88,000  persons. 
The  census  does  not  state,  however,  what 
is  probably  the  fact,  that  the  United  States 
produces  more  sulphuric  acid  by  catalysis 
than  any  other  country  in  the  world,  and 
possibly  more  than  all  other  countries 
combined.  This  fact  has  a  bearing  on 
what  will  be  alluded  to  later,  namely,  the 
possible  manufacture  of  coal-tar  dyes  and 
other  products,  for  which  fuming  sulphuric 
acid  is  often  an  absolute  necessity. 
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The  census  furthermore  shows  that  the 
Ktnm  on  capital  invested  in  the  chemical 
and  allied  industries  is  not  so  great  as  in 
other  branches  of  manufacturing  endeavor. 
This  is  due  to  the  high  initial  cost  of  plant, 
frequent  alterations  and  reconstructions 
made  necessary  by  the  advance  of  knowl- 
edge, and  I  imagine  by  a  somewhat  sense- 
less competition  which  has  seemed  to  affect 
chemical  manufacturers  for  as  long  as  I 
can  remember. 

Owing  to  the  enormous  territory  covered, 
the  conditions  governing  the  industry  are 
quite  different  from  those  existing  in 
other  countries.  Like  all  industries  the 
greatest  economies  can  be  practised  in  the 
lai^est  units,  but  this  fact  of  extensive 
territory  which  is  served  makes  numerous 
small  units  necessary.  The  products 
usually  are  bulky  and  low  priced,  and  rail- 
road freights  play  an  important  part  in 
the  problem.  This  fact  must  be  borne  in 
mind  constantly  when  comparing  the  in- 
dustry in  this  country  with  that  in  any 
other. 

We  Americans  are  apt  to  pride  ourselves 
on  the  progress  which  we  have  made  along 
manufacturing  Unes,  and  take  to  ourselves 
great   credit  for  what  has  been   accom- 
plished.   In  view  of  the  enormous  supply 
of  various  raw  materials  which  this  coun- 
tiT  has  at  its  disposal,  an  analysis  of  what 
we  have  done,  I  fear,  would  show  that  in- 
itead  of  taking  undue  credit  to  ourselves 
we  should  be  very  humble  because  we  have 
Dot  done  much  better.    Of  course  I  realize 
that  this  is  a  comparatively  new  country, 
and  that  it  took  time  to  get  things  into 
working  order.     Lines  of  communication 
had  U>  be  constructed,  factories  had  to  be 
built  and   rebuilt,   and  all  the  necessary 
impedimenta  of  industry  had  to  be  evolved 
tnm  a  condition  which,  at  the  time  the 
Pbiladelphia  chemist  quoted  in  the  begin- 
mng  spoke,   consisted  of  little  more  than 


forests,  prairies  and  prospects  of  mines. 
If  during  this  period  of  development  a 
good  deal  of  waste  occurred,  and  a  number 
of  abuses  crept  in,  it  is  not  so  much  to  be 
wondered  at.  We  have,  however,  arrived 
at  a  period  when  it  is  borne  in  upon  us 
from  all  sides  that  conservation  of  natural 
resources,  as  well  as  human  energy,  is  abso- 
lutely essential  if  we  are  to  go  forward 
with  anything  like  the  strength  and  cer- 
tainty to  which  our  resources  entitle  us. 

Of  raw  materials  for  the  chemical  indus- 
try, without  going  into  unnecessary  volu- 
minous details,  we  have  an  abundance — 
cheap  phosphate  rock,  salt,  copper,  sulphur, 
coal,  wood,  bauxite,  zinc.  In  addition  to 
raw  materials,  and  among  our  most  valu- 
able assets  are  our  college  professors  of 
chemistry,  who,  I  am  sure,  could,  if  called 
upon,  render  additional  priceless  service  to 
the  lasting  benefit  of  the  world  and  of 
themselves. 

On  the  other  hand,  we  must  import  much 
of  our  sulphur  in  the  form  of  pyrites, 
nearly  all  of  our  potash,  all  of  our  tin, 
nickel  and  nitrate  of  soda.  We  have  large 
supplies  of  nitrogen,  available  from  animals 
and  coal.  But  the  great  supply  of  the 
future  is  still  in  the  air.  This  source  of 
supply,  however,  has  up  to  the  present 
time  proved  rather  difficult  of  access.  Of 
course  it  must  be  secured,  but  just  how  is 
not  altogether  clear  in  spite  of  the  good 
work  already  accomplished.  This  is  one  of 
the  problems  which  the  chemist,  chemical 
engineer  and  electrical  engineer  must  solve, 
however,  within  a  comparatively  few  years, 
as  the  nitrate  beds  of  Chili,  while  still  very 
large,  will  some  time  come  to  an  end. 

With  the  Allies  in  command  of  the  sea 
the  war  has  not  affected  any  of  these  raw 
materials  very  greatly,  except  potash. 
This  salt  is  widely  enough  disseminated  in 
various  forms  in  this  country,  but  where  of 
hopeful   strength   it   is   inaccessible,    and 
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where  accessible  it  can  not  be  produced 
without  expensive  plant  construction  which 
would  probably  be  useless  as  soon  as  the 
German  supply  is  once  more  obtainable. 
In  arriving  at  this  conclusion  due  note 
must  be  made  of  the  German  costs  and 
not  of  the  German  selling  prices.  The 
Stassfurt  salts  can  be  produced  very 
cheaply  indeed,  and  the  price  which  they 
have  been  able  to  bring  in  the  markets  of 
the  world  have  yielded  an  enormous  profit. 
This  fact,  of  course,  is  a  determining  one 
when  we  talk  of  producing  our  own  potash. 
One  of  the  most  important  of  the  chem- 
ical industries  is  the  manufacture  of  fertil- 
izers for  the  soil.  We  have  in  this  country 
enormous  deposits  of  phosphate  rock,  easily 
accessible  and  cheaply  mined.  This  rock 
has  been  exported  in  large  quantities  to 
Europe  and  the  Orient  and  is  in  sufficient 
quantity  to  last  a  number  of  years  even 
in  the  careless  way  in  which  it  has  been 
used.  A  complete  fertilizer,  however,  re- 
quires potash  and,  as  noted  above,  we  have 
been  in  the  habit  for  a  number  of  years  of 
getting  our  potash  from  Germany,  and 
there  is  every  reason  to  expect  that  we  will 
continue  to  do  so  for  many  years  to  come. 
If,  as  one  of  the  results  of  the  war,  while 
it  lasts,  enough  potash  can  not  be  obtained 
to  make  the  fertilizers  to  which  we  have 
been  accustomed,  I  feel  that  this  will  not 
be  an  absolutely  hopeless  misfortune.  It 
is  quite  possible  that  the  propaganda  for 
the  'Use  of  potash  has  been  carried  too  far, 
and  that  less  could  be  used  on  the  soil 
without  any  great  disadvantage.  At  any 
rate,  we  will  be  quite  able  to  furnish  an 
abundance  of  fertilizers  in  this  country 
containing  phosphoric  acid  and  nitrogen, 
and  if  for  a  while  we  have  to  rely  more  or 
less  upon  the  soil  to  furnish  its  own  potash, 
I  imagine  we  will  not  suflfer  beyond  re- 
demption. From  some  quarters  in  the 
south  and  elsewhere  I  have  heard  rumors 


that  a  smaller  cotton  crop  would  be  looked 
upon  as  a  blessing,  and  it  is  quite  likely 
that  without  government  or  other  assist- 
ance the  natural  laws  of  supply  and  demand 
will  produce  a  smaller  crop  next  year, 
simply  because  there  may  not  be  enough 
potash  to  supply  the  requirements  of  a 
large  one. 

With  here  and  there  an  exception,  the 
only  effect  the  war  has  had  upon  the  chem- 
ical industry  is  the  effect  which  it  has  had 
upon  those  industries  which  consume  its 
output,  and  I  think  this  can  be  taken  as  a 
general  statement  covering  all  articles.  Of 
course,  there  are  notable  exceptions,  such 
as  smokeless  powder  and  other  products 
required  for  war  purposes. 

Some  heavy  chemicals,  the  receipt  of  raw 
material  for  which  has  been  very  much 
curtailed  or  stopped  altogether,  have  ad- 
vanced sharply  in  value,  but  generally 
speaking  the  chemical  industry  has  not 
profited  by  advanced  prices  as  a  result  of 
the  war.  Owing  to  reduced  home  con- 
sumption, the  result  in  some  cases  has  been 
a  great  falling  off  in  profit,  a  condition 
which  I  trust  will  not  be  of  long  duration. 
I  am  a  believer  that  the  manufacturing 
industries  of  this  country  will  before  very 
long  be  on  the  up  grade  and  all  of  the 
chemicals  produced,  speaking  generally, 
will  be  needed. 

More  has  been  talked  and  printed  lately 
about  a  portion  of  the  chemical  industry 
which  has  not  taken  very  deep  root  in  this 
country,  than  about  all  the  rest  of  the  indus- 
try put  together.  I  refer  to  the  organic 
chemicals  resulting  from  products  of  the  dis- 
tillation of  coal  tar.  Many  have  wondered 
why  the  American  chemist  has  not  stepped 
up  and  taken  the  place  of  the  foreign 
manufacturer  in  supplying  the  textile  and 
other  industries  with  colors,  evidently  not 
understanding  the  size  and  complexity  of 
the  question.    I  think  it  worth  while,  there- 
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fore,  to  discuss  this  at  some  length,  as  it  is 
probably  the  most  pressing  question  before 
tie  chemical  TV^orld  in  this  country  to-day 
and  I  fear  the  one  least  likely  to  receive  a 
favorable  reply.      A  few  years  ago  every 
eoke  oven    in    titiis    country  was  what  is 
known  as  a  bee-hive  oven,  and  all  the  by- 
prodncts  of  the    distillation  of  coal  were 
lost.    It  is  only   in   comparatively  recent 
jears  that  by-product  furnaces  have  been 
eonstmeted  and  various  by-products  saved. 
The  ammonia  iTvas  naturally  first  utilized 
and  the  products  of  the  distillation  of  tar 
have  been  among  the  last.    In  fact,  a  theory 
existed  in  the  minds  of  many  people  that 
the  tar  produced  by  American  coal  did 
not  possess  the  necessary  constituents  to 
make  it  useful  as  a  basis  for  the  production 
of  organic  chemicals.    I  have  been  myself 
told  by  one  of  the  large  producers  in  Ger- 
many that  it  was  absolutely  certain  that 
American  coal  did  not  possess  the  neces- 
saiy  qualities.    The  object  of  this  informa- 
tion was  probably  to  put  out  of  my  mind 
any  latent  ambition  along  forbidden  lines, 
bat  as  it  was  given  by  the  commercial 
manager  and  not  by  one  of  the  scientific 
staff,  I  believed  him,  but  wondered  if  it 
were  true. 

In  a  lecture  delivered  to  the  board  of 
directors  of  the  General  Chemical  Com- 
pany on  October  23,  1914,  the  subject  and 
its  difficulties  were  outlined  by  Dr.  B.  C. 
Hesse.  Owing  to  the  immensity  of  the 
subject  only  a  smaU  part  of  it  was  treated. 
This  able  lecture  has  since  been  published 
in  the  Journal  of  Industrial  Chemisiry, 
lut  I  can  not  do  better  than  quote  from  it 
feeely,  as  I  consider  it  the  best  exposition 
of  the  case  that  has  come  to  my  attention. 
He  says: 

At  the  very  begiDning  it  should  be  pointed  out 

^  the  world's   market  in  coal-tar  dyes,  as  it 

tmdm  to-day,   comprises,  in  round  numbers,  900 

ilsHaet  and   different   chemieal  substances  which 


are  made  by  the  aid  of  300  products  of  transfor- 
mation,  themselves  not  dyes,  of  10  products  ob- 
tained or  obtainable  from  coal-tar  by  distillation, 
refrigeration,  expression  or  the  like.  Therefore, 
actually  and  in  reality  the  present  coal-tar  dye  in- 
dustry comprises  no  fewer  than  1,200  different 
products  and  as  many  or  more  different  processes 
of  manufacture  and  requires  many  hundred  dif- 
ferent sets  of  apparatus  of  varying  capacity  and 
of  different  kind  for  many  hundred  diff^ent 
operations.  A  manufacturing  problem  compris- 
ing so  many  independent  and  yet  interlaced  units 
of  manufacture  and  production  has  therefore 
within  it  many  elements  of  complexity. 

World's  figures  are  not  available.  The  fullest^ 
best,  most  dependable  and  most  recent  figures  ar» 
those  dealing  with  Germany.  In  the  year  1913: 
the  total  export  value  of  Germany's  coal-tar  in- 
dustry, including  dyes  and  products  of  chemical 
transformation  or  intermediates,  amounted  to 
$55,264,522  distributed  over  33  countries  and 
shared  in  by  22  factories;  on  June  30,  1912,  21  of 
these  factories  had  a  combined  capitalization  of 
$36,700,000  and  declared  and  paid  dividends  of 
$11,600,000,  or  21.74  per  cent,  of  the  capitaliza- 
tion, for  that  year. 

Of  the  5,369  active  corporations  in  Germany  on 
June  30,  1912,  1,004  or  18.69  per  cent,  are  di- 
vided into  19  groups  of  the  chemical  and  allied 
industries.  Arranged  in  the  order  of  their  in- 
come-producing effects  these  19  groups  are,  in  part, 
as  follows: 

No.  of 
Per  Cent.       CorporationB 

Coal-tar  dyes  21.74  21 

Metallurgy    11.78  61 

Soaps  and  candles 11.65  21 

Glass    11.61  38 

Heavy  chemicals 11.51  104 

Explosives  11.22  28 

The  remainder  range  between  5  per  cent,  and  10 
per  cent.,  except  mining  which  is  at  the  foot  of  the 
list  with  0.51  per  cent,  return. 

Therefore,  any  attempt  to  take  away  coal-tar  dye 
business  from  Germany  means  attacking  the  best 
equipped  and  the  best  income  producer  of  Ger- 
many's entire  chemical  and  allied  industry. 

Dr.  Hesse  estimates  as  follows  on  the 
entire  world  production: 

Germany $68,222,846 

Great  Britain   5,982,675 

Switzerland   6,452,651 

France    5,000,000 

United  States  3,750,000 

$89,408,172 


42 


SCIENCE 


[N.  S.  Vol.  XLL  No.  1045 


with  Russia,  Holland,  Austria  and  Belgium 
to  be  added.  Allowing  $10,000,000  for 
these,  which  is  clearly  very  high,  it  makes 
the  absolute  maximum  production  all  over 
the  world  substantially  $100,000,000. 

The  development  of  the  coal-tar  dje  industry 
called  for  8^062  German  patents  in  the  years 
1876-1912  or  224  per  year;  corresponding  patents 
have  been  taken  out  in  other  countries,  e,  g,,  2,432 
in  the  United  States. 

But  it  is  authoritatively  said  that  only  1  in  100 
of  the  Carman  patents  is  a  money-maker,  and  as  a 
matter  of  fact^  in  the  case  of  the  921  dyes  in  the 
"World  markets  at  the  end  of  1912,  only  485  U.  S. 
patents  and  762  German  patents  were  involved  or 
19.94  per  cent,  of  the  total  U.  S.  and  9.46  per 
cent,  of  the  total  German  patents.  Of  these  921 
dyes  50  per  cent,  were  never  patented  in  the 
United  States,  the  U.  S.  patents  on  26  per  cent, 
have  now  expired,  leavinp^  24  per  cent,  still  cov- 
ered by  existing  U.  S.  patents  and  many  of  those 
expiring  in   1915. 

Broadly  speaking,  the  entire  coal-tar  dye  in- 
dustry is  a  complicated  maze  and  network  of  in- 
terlocking and  interlacing  products  and  by-prod- 
ucts; these  are  great  in  number  but,  in  most  cases, 
small  in  volume  individually.  In  numerous  in- 
stances the  very  existence  of  the  by-products  was 
the  sole  directing  cause  for  the  invention  of  new 
dyes  and  classes  of  dyes. 

The  average  annual  unit  gross  per  year  of  the 
900  coal-tar  dyes,  exclusive  of  alizarin  and  indigo, 
all  over  the  world  outside  of  Germany  has  previ- 
ously been  shown  to  be  about  $41,000.  Add  to 
this  fact  tiie  interlocked  and  interlaced  dependence 
of  intermediates  and  finished  dyes,  further  that  the 
German  works  have  long  ago  fully  paid  for  their 
plant,  their  experience  and  their  sales  organiza- 
tion and  the  result  is  what  seems  to  be  a  complete 
answer  ^hy  Germany  controls  the  world's  coal-tar 
dye  market.  In  fact,  the  whole  industry,  taking 
everything  into  account,  is  just  about  a  one-nation 
business.  It  is  a  business  made  up  of  a  large  num- 
ber of  smaU  units  and  all  units  essential  to  suc- 
cess 

Germany  has  this  business  established  in  33 
other  countries;  it  is  evident  that  any  country 
starting  in  now  would  be  greatly  handicapped 
thereby  if  it  attempted  to  enter  the  race  for  the 
full  distance. 

Although  Germany  has  relied  upon  Great  Britain 
for  its  crudes,  i.  e.,  its  benzol,  its  toluol,  its  naph- 


thalene and  its  anthracene  up  to  the  middle  of  the 
'90  's,  and  perhaps  later,  yet  England  has  not  been 
able  to  make  any  headway,  but  on  the  contrary  has 
always  lost  ground.  Many  of  these  non-patented 
world's  dyes  are  also  non-patented  in  England,  yet 
most  of  Great  Britain 's  requirements  of  those  ma- 
terials have  always  been  supplied  by  Germany. 

The  answer  to  the  question  as  to  why  Great 
Britain  has  not  succeeded  against  Germany  can 
not  be  that  Great  Britain  is  not  a  nation  with 
highly  developed  chemical  industries.  A  German 
chemist  as  well  equipped  as  any  other  living  man 
to  express  an  opinion  and  to  compare  German  in- 
dustries with  British  industries  has  said  the  fol- 
lowing: 

' '  To  be  sure,  we  know  that  several  of  the  Euro- 
pean countries,  e.  g.,  England,  are  still  ahead  of  us 
in  many  branches  of  the  chemical  industry,  espe* 
ciaJly  in  inorganic  manufacture.  But  in  no  coun- 
try on  earth  are  those  branches  of  the  chemical 
industry  which  demand  versatility  of  thought,  and 
particularly  a  large  body  of  scientifically  trained 
employees,  so  well  developed  as  with  us.  Our  syn- 
thetic dye,  synthetic  drug,  and  perfumery  indus- 
tries are  foremost  throughout  the  world,  and  there 
is  probably  no  country  in  which  the  heads  of  fac- 
tories are  so  imbued  with  the  conviction  that  their 
employees  must  needs  cast  a  glance  beyond  do- 
mestic boundaries. ' ' 

Each  one  of  the  large  chemical  manufacturing 
countries  of  Europe,  without  exception,  buys  more 
intermediate  products  from  Germany  than  it  sella 
to   Germany  and   all   of   the   countries   but  one, 
namely,    Switzerland,    buy    more    dyestuffs    from 
Germany  than   they  sell  to   Germany.     In  other 
words,  and  broadly  speaking,  all  the  rest  of  the 
world,  outside  of  Germany,  merely  assembles  inter- 
mediates purchased  from  Germany,  into  finished 
dyes;  Germany  alone  makes  all  its  own  intermedi- 
ates;  that  is,  Germany  makes  all  the  dye-parts 
and  the  rest  of  the  world  asBembles  these  dye-parts 
into  finished  dyes.    Needless  to  say,  the  one  who 
controls   the    manufacture   of   dye-parts   actuaUy 
controls  the  manufacture  of  dyes. 

Where  Austria,  Belgium,  France,  Great  Britain, 
Italy,  Bussia  and  Switzerland  singly  and  com- 
bined have  failed,  in  spite  of  their  large  other 
chemical  industries,  to  take  away  this  business 
from  Germany,  the  American  chemist  should  not 
be  blamed  nor  found  fault  with  because  he  has 
not  succeeded,  nor  should  it  be  assumed  that  trans- 
planting of  the  whole  industry  can  be  done  at  once 
and  is  a  perfectly  easy  thing  to  do,  as  so  nueoky 
seem  to  think.    The  transplanting  of  that  industry 
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out  of  Gemoanj  is  an  undertaJdng  properlj  and 
fiUj  to  be  deseribed  as  titanic. 

Wbj  the  other  eountries  have  failed  is  probably 
doe  to  the  fact  that  they  contributed'  little  or 
nothing  to  the  real  upbuilding  of  the  business  and 
to  its  creation,  for  the  coal-tar  dye  business  is  a 
created  business;  those  who  aided  in  its  creation 
wcfe  in  a  position  first  to  reap  the  benefits — an 
advantage  they  have  no  doubt  earned  and  deserved 
tlirough  the  effort  they  expended  and  the  risks 
ihey  assumed. 

In  1913  Germany  had  for  sale  to  foreigners  $3 
Torth  of  these  products  as  against  every  dollar's 
worth  that  it  needed  at  home. 

Nine  hundred  different  dyes  were  on  the  United 
States  markets  of  which  one  hundred  were  made 
or  assembled  in  this  country  from  intermediates 
purchased  from  Germany.  Yet  these  one  hundred 
do  not  seem  to  be  enough  for  American  dye-users. 
How  much  lees  than  the  full  nine  hundred  will 
satisfy  American  users  is  known  to  them  and  to 
the  importers;  the  latter  can  not  be  expected  to 
divulge  that  information;  if  the  former  want  sub- 
stantial help  from  American  chemical  makers  they 
mast  divulge  it,  no  other  way  of  ascertaining 
being  available. 

In  1909  the  United  States  produced  $3,462,436 
worth  of  artificial  dyes  which  are  probably  anilin 
dyes  in  the  strict  sense.  Compared  with  Switzer- 
land's $3,200,000  production,  i,  e.,  *  *  ssaemhly '  *  in 
1S96  this  is  an  achievement  of  which  Americans 
seed  not  be  ashamed.  The  wonder  is  not  that  we 
kave  not  done  more  but  that  in  the  face  of  the 
well-organized  manufacturing  plants  of  Germany 
and  of  Germany 's  very  much  superior  facilities  for 
foreign  trade,  both  banking  and  carrying,  that  we 
have  done  as  much  as  we  have.  Blame  should  not 
be  pareeilled  out  for  what  American  chemists  have 
Bot  donety  but  credit,  which  has  been  so  far  with- 
held, should  be  given  for  what  has  been  done  in 
spite  of  obstacles  abroad  and  obstacles  at  home. 
The  users  of  dyestuffs  have  invariably  opposed 
any  tariff  enactment  that  would  substantially  en- 
eourage  a  domestic  production  of  coal-tar  dyes. 
That  80  many,  are  produced  in  this  country  as  are 
being  produced  is  due  to  no  cooperation  of  dye- 
itsffs  users  but  was  accomplished  in  spite  of  their 
•fastruction  and  if  to-day  the  users  are  in  serious 
diffiealtj  through  a  lack  of  dye-stuffs  they  have 
then-  own  shortsightedness  to  blame  and  can  not, 
by  aar  argvnaentation  whatever,  shift  the  blame 
t&  Americaix  chemista  With  proper  help  and  en- 
GKua^yement  the  American  chemist  wiU  be  able  to 
mtrease  the  domestic  production  of  coal-tar  dyes 


and  to  inaugurate  the  making  of  intermediates; 
in  the  course  of  time  this  country  may  then  ulti- 
mately look  forward  to  a  substantial  share  of  the 
world's  coal-tar  dye  business. 

Hardly  any  of  the  valuable  or  useful  inter- 
mediates ever  were  patented.  A  considerable  num- 
ber of  non-German  chemists  have  invented  and 
patented  finished  dyes  made  from  non-patented 
intermediates.  These  inventors  had  perfect  free- 
dom to  make  the  needful  intermediates  and  an  ex- 
clusive right  to  make,  sell  and  use  their  new  dyes 
therefrom,  yet  they  bought  their  intermediates 
from  Germany  rather  than  make  them  themselves. 
The  patent  situation  is  therefore,  really,  that  Ger- 
many excelled  the  rest  of  the  world  in  making 
patentable  combinations  from  non-patented  and 
non-patentable  intermediates  and  further  in  mak- 
ing those  non -patented  and  non-patentable  inter- 
mediates in  open  competition  with  the  rest  of  the 
world.  So,  from  one  point  of  view,  it  appears  that 
the  rest  of  the  world,  inclusive  of  the  United 
States,  lay  back,  let  the  Germans  do  all  the  hard 
work  and  when  the  rest  of  the  world  finally  woke 
up  to  the  value  of  what  the  Germans  had  accom- 
plished they  became  very  busy  making  excuses  and 
explaining  instead  of  making  a  determined,  di- 
rected, united  and  effective  attempt  to  recover  the 
ground  so  lost.  That  such  a  recovery  will  require 
the  hardest  kind  of  work  on  the  part  of  all,  users, 
capitalists,  consumers  and  makers  alike,  is  self-evi- 
dent and  obvious  and  the  question  is:  do  we  want 
to  pay  the  price  f  It  can  be  done,  if  the  price  be 
paid. 

At  the  conclusion  of  Dr.  Hesse's  lecture 
the  directors  were  called  upon  for  remarks. 
One  well  qualified  arose  and  simply  quoted 
from  Mrs.  Stowe's  ''Old  Town  Polks'': 

One  of  the  characters,  Sam  Lawson,  had  gone  to 
'^meetin'  house"  to  hear  the  new  preacher,  and 
returning  shortly  afterwards  to  the  kitchen,  where 
the  "women  folks"  were  preparing  the  meal,  they 
Inquired  of  him  why  he  happened  to  come  so  soon 
— "surely  meetin'  couldn't  be  out." 

He  replied:  "No,  meetin'  isn't  out,  but  the 
preacher  said  how  by  a  state  of  natur'  we  were 
all  down  in  a  deep  well,  and  the  sides  of  the  well 
were  glar  ice.  There  wam't  one  in  ten,  warn't 
one  in  one  hundred,  wam't  one  in  a  thousan'  never 
get  out,  and  yet  it  war  the  partickler  duty  of 
every  one  of  us  to  get  out.  At  that  pint  in  the 
discourse,  I  rose  and  went  out,  thinkin'  any  one 
was  welcome  to  my  chance." 
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From  the  foregoing  it  will  appear  as  if 
the  opportunity  to  produce  colors  and  other 
articles  and  products  in  a  large  way  in 
this  country,  while  open,  are  not  likely  to 
be  availed  of  to  any  great  extent  during  the 
existence  of  the  present  war,  unless  the  war 
should  last  much  longer  than  even  the  most 
pessimistic  fear. 

I  might  say,  however,  in  this  connection 
that  I  remember  distinctly  being  told  by 
one  of  the  best  authorities  on  the  subject 
that  it  was  absolutely  impossible  to  manufac- 
ture Portland  cement  in  this  country  and  it 
might  just  as  well  be  put  aside  as  one  of 
the  things  for  which  this  country  was  not 
adapted.  I  have  also  heard  exactly  the 
same  statement  regarding  soda  ash  and 
caustic  soda,  and  yet  these  articles  some- 
how or  other  have  become  rather  impor- 
tant articles  of  our  manufacture  and  for  a 
long  time  we  have  not  been  obliged  to  call 
loudly  for  outside  help. 

In  spite  of  the  difficulties,  however,  some 
feeble  steps  have  been  taken  here,  partly, 
I  confess,  out  of  curiosity  to  learn  if  it  were 
really  true  that  our  coal  lacked  the  self 
respect  to  hold  all  the  treasures  it  should 
possess;  when,  strange  to  relate,  out  came 
aniline  oil  of  the  best  quality.  What  hap- 
pened then  is  worthy  of  note,  as  it  shows 
at  least  one  state  of  affairs  which  it  is  neces- 
sary to  correct  if  we  are  going  to  escape 
from  the  dilemma  which  discouraged  Sam 
Lawson.  As  soon  as  American  aniline  oil 
was  offered  for  sale,  down  went  the  price 
below  cost.  A  tariff  of  10  per  cent,  put 
upon  it  by  Congress  as  a  compromise  be- 
tween judgment  and  party,  was  imme- 
diately absorbed  by  the  foreign  makers, 
and  the  price  here  became  lower  still.  You 
see,  on  the  other  side  of  the  Atlantic  they 
believe  in  cooperation.  Here  our  legis- 
lators think  we  believe  in  destructive  com- 
petition, and  have  made  cooperation  one 
of  the  seven  deadly  sins.     Nothing  but 


demonstration  by  the  ballot  box  will  prove 
the  contrary.  A  man  with  his  ear  to  the 
ground  does  not  always  hear  the  ''music  of 
the  spheres."  The  low  price  of  aniline  oil 
had  no  relation  to  its  cost.  It  was  simply 
dumped,  by  agreement,  to  discourage  the 
American  infant.    And  it  did. 

Many  devices  have  been  suggested  to  en- 
courage the  coal-tar  dye  industry  in  this 
country,  such  as  a  high  protective  tariff  and 
changes  in  the  patent  law. 

The  former  does  not  ^eem  likely  to  be 
evolved,  although  a  good  deal  can  be  said 
on  the  side  that  a  high  tariff  in  these 
articles  would  either  result  in  the  estab- 
lishment of  the  industry  or  else  produce  a 
considerable  revenue,  either  end  most  de- 
sirable to  attain.  The  latter  is  such  a  com- 
plex subject  that  it  is  not  so  clear  that 
good  results  would  ensue  on  changing  the 
patent  laws.  While  it  is  important  to 
establish  a  coal-tar  dye  industry  as  far  as 
is  practicable,  we  must  not  be  selfish 
enough  to  forget  that  there  are  other  im- 
portant industries  already  established,  ^nd 
the  American  people  must  learn  more  and 
more  to  consider  the  rights  and  needs  of 
the  individual  in  their  relation  to  the  rights 
and  needs  of  all. 

Another  obstacle,  besides  the  patent  laws 
and  the  absence  of  tariff  protection,  to  the 
establishment  in  this  country  of  any  new^ 
industry  strongly  intrenched  abroad,  is  to 
be  found  in  the  inadequacy  of  the  anti- 
trust laws  to  protect  American  industry 
against  systematic  dumping  of  goods  from 
abroad  at  prices  substantially  less  than 
foreign  prices  with  intent  to  injure  or  de- 
stroy the  local  industry. 

Much  has  been  done  by  the  present 
Congress  in  the  creation  of  a  trade  com- 
mission and  in  the  statutory  condemnation 
of  certain  specific  practises  to  render  those 
laws  more  efficient;  but,  taken  as  a  whole, 
the  efficiency  of  those  laws,  so  complete  for 


Jakuaky  8, 1915] 


SCIENCE 


46 


domestic  commerce,  is  quite  unsatisfactory 
when  applied  to  imports  from  abroad,  and 
that  despite  the  very  real  help  to  be  ex- 
pected from  the  new  trade  commission. 

The  trouble  lies  partly  in  the  inherent 
diflSculty  of  the  subject  and  partly  in  the 
inadequacy  or  ambiguity  of  previous  legis- 
Iation«  First  of  all,  our  anti-trust  laws  can 
have  no  extra-territorial  force.  Cartels 
and  trusts  that  would  be  invalid  here  are 
lawful  abroad,  and  in  so  far  as  these 
operate  on  their  own  soil,  even  to  our  detri- 
ment, the  individuals  concerned  can  with 
difficulty  be  reached  so  long  as  the  acts  done 
are  lawful  in  the  country  where  they  are 
done.  But  these  unfair  practises  must  ex- 
press themselves  in  imports  into  this  coun- 
try, and  this  implies  the  existence  of  im- 
porters or  agents  who  must  either  be,  or 
occasionally  come,  within  the  jurisdiction 
of  our  laws. 

And  so  we  find  in  1894  our  Congress 
partially  legislated  on  this  very  subject, 
and  by  the  anti-trust  sections  of  the  Wilson 
tariflE  law  (sees.  73-77)  visited  upon  im- 
porters who  should  combine  in  importing 
to  restrain  trade  in  this  country  all  the 
pains  and  penalties  of  the  Sherman  law 
of  1890,  namely,  fines,  imprisonment,  for- 
feiture of  goods  in  transit,  triple  damages, 
injxmction  and  dissolution. 

But  this  Wilson  bill,  which  may  well 
be  deemed  to  be  the  exclusive  expression 
of  congressional  purpose  on  this  subject 
of  imx)orts,  is  confined  to  restraint  of  trade 
by  two  or  more — and  it  does  not,  like  the 
Sherman  law,  prohibit  monopolizing,  nor 
acts  done  by  one  person  or  corjwration 
alone,  nor  does  it  prohibit  unfair  methods 
as  such. 

Now  the  unfair  methods  here  complained 
of  arc  precisely  those  which  tend  to  monop- 
oly by  the  destruction  of  competitors,  and 
tbey  can  as  well  be  employed  by  a  single 
powerful  concern  as  by  a  combination. 


Viewed  merely  as  "unfair  methods,"  it 
is  probable  that  they  would  not  have  been 
held  by  the  courts  to  have  fallen  under  the 
Sherman  law  so  long  ago  as  1894;  but 
would  have  been  classed  among  those  acts 
which  the  Supreme  Court  has  lately  char- 
acterized as  **no  more  than  ordinary  acts 
of  competition  or  the  small  dishonesties 
of  trade." 

But  in  the  last  few  years  ideas  on  this 
subject  have  undergone  a  complete  change, 
and  many  methods  formerly  thought  legit- 
imate have  passed  under  the  ban  of  the 
law.  Railway  rebates  are  a  notable  ex- 
ample of  this ;  and  now  with  the  legislation 
of  this  year  we  find  legislative  authority 
for  the  condemnation  of  unfair  methods  of 
competition  generally,  and  notably  dis- 
crimination in  prices  with  intent  to  injure. 

Admirable  as  are  these  provisions,  there 
is  nothing  in  the  new  statutes  which  extends 
their  scope  by  way  of  amendment  to  the 
Wilson  bill  and  to  imports — and  there  is 
much  to  indicate  the  legislative  intent  to 
confine  those  provisions  to  domestic  com- 
merce alone.  The  word  ** commerce"  both 
in  the  unfair  methods  clause  (sec.  5,  com- 
mission bill)  and  in  the  price  discrimina- 
tion clause  (sec.  2,  Clayton  bill)  is  de- 
fined as  commerce  among  the  states  or  be- 
tween this  country  and  a  foreign  country, 
and  this  definition  excludes  the  idea  of  its 
including  also  commerce  within  a  foreign 
country. 

The  practises  that  we  complain  of  involve 
commerce  not  in  the  restricted  sense  as  de- 
fined, but  a  commerce  that  includes  foreign 
countries  as  well  as  our  own.  But  if  these 
practises  of  foreigners  and  importers  are 
nevertheless  to  be  deemed  unfair  methods 
within  the  commission  bill  (sec.  5),  the 
only  remedy  for  them  is  an  order  of  the 
trade  commission  to  desist.  They  are  not 
expressly  prohibited  by  the  act  itself,  nor 
made  punishable  in  any  way.    If,  however, 
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these  practises  are  to  be  deemed  price  dis- 
criminations within  the  Clayton  bill  (sec. 
2),  which  seems  impossible,  then  the  only 
remedy  besides  an  order  to  desist  is  a  right 
to  sue  for  triple  damages.  The  difSculty 
in  estimating  any  damages  at  all  is  obvious 
enough  in  any  case;  especially  so  in  the 
case  of  the  destruction  of  a  small  new  in- 
dustry, and  still  more  so  in  the  case  of  an 
embryo  industry  that  has  never  raised  its 
head. 

Even  if  Sec.  2  of  the  Clayton  bill  apply, 
we  must  assume  that  it  creates  a  new 
offence  not  included  in  either  the  Sherman 
or  the  Wilson  bills ;  hence  that  there  would 
be  no  authority  of  law  for  any  remedy  ex- 
cept those  alluded  to  as  given  in  the  act 
creating  the  offence,  especially  so  inasmuch 
as  the  Wilson  law  stands  out  unrepealed 
as  the  sole  legislative  expression  on  the 
subject  of  imports  and  is  silent  and  un- 
amended upon  the  subject  of  price  dis- 
crimination. 

If  this  conclusion  be  correct  (and  it  is 
almost  as  bad  if  the  law  be  in  doubt)  there 
exists  a  situation  where  the  equal  protec- 
tion of  the  laws  is  not  extended  to  the  im- 
porter and  the  domestic  manufacturer 
alike.  On  the  contrary,  a  practical  license 
is  given  to  the  importer  to  do  that  which 
the  citizen  is  forbidden  to  do. 

The  foreign  manufacturer  or  importer 
seldom  has  any  inducement  to  act  in  re- 
straint of  trade  as  we  commonly  under- 
stand it,  or  to  monopolize  competing  plants 
in  this  country ;  quite  the  reverse.  His  ob- 
ject is  to  build  his  monopoly  by  destroying 
a  domestic  industry,  and  one  of  his  most 
potent  weapons  in  doing  this  if  he  be  well 
enough  intrenched  is  to  drop  prices  in  this 
country  below  the  prices  which  yield  him 
profits  abroad  for  a  long  enough  period 
to  drive  out  American  competitors;  when, 
having  the  market  to  himself,  he  may  raise 
them  again. 


The  penalties  to  be  invoked  against  the 
foreign  manufacturer  and  importer  as 
deterrents  are  utterly  inadequate  to  deter 
them  from  trying  it  on  as  before.  The 
most  that  they  can  suffer  from  their  prac- 
tises is,  as  we  have  seen,  a  commission's 
order  to  desist,  and  perhaps  in  some  cases 
a  suit,  difficult  to  prove,  for  triple  damages. 

What  is  needed  is  that  these  people 
should  have  before  their  eyes  the  same 
deterrents  of  fine,  imprisonment,  forfeiture 
of  goods,  triple  damages,  possible  injunc- 
tion and  dissolution,  as  have  rendered 
American  business  men  careful  neither  to 
restrain  trade  nor  monopolize  nor  indulge 
in  unfair  practises.  The  practises  here 
condemned  in  reality  amount  to  much  more 
than  mere  unfair  methods  of  competition; 
they  verge  on  an  illegal  attempt  at  monop- 
olizing. It  is  of  the  essence  of  monopolizing 
to  exclude.  The  legislation  of  1914  does 
not  subject  unfair  methods  in  general  to 
the  criminal  features  of  the  anti-trust 
laws,  and  this  is  doubtless  wise.  But  this 
particular  offence  is  in  its  nature  monopo- 
listic and  criminal,  and  it  is  the  most  effec- 
tive form  by  which  the  foreigner  can  evade 
our  anti-trust  laws  and  illegally  injure  or 
destroy  American  industry.  What  is 
needed  is  an  amendment  of  the  anti-trust 
sections  of  the  Wilson  tariff  act  carrying 
into  it  the  prohibitions  against  monopoliz- 
ing of  the  Sherman  act,  even  when  prac- 
tised by  one  person  alone,  and  expressly 
defining  the  practise  here  condemned  as 
an  act  of  monopolizing.  The  pains  and 
penalties  of  the  Sherman  and  Wilson  acts 
would  then  follow  on  these  practises  as  a 
matter  of  course. 

At  the  present  time,  when  there  can  be 
no  longer  any  thought  of  procuring  addi- 
tional protection  of  new  industries  through 
the  tariff,  it  will  be  rash  to  hope  that  Amer. 
ican  capital  and  enterprise  should  further 
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embark  in  any  of  those  industries,  new  or 
TUiknown  here,  which  are  firmly  intrenched 
abroad,  and  where,  as  soon  as  the  war  is 
over,  the  foreigner  can  return  to  the  work 
of  attack  and  destruction  by  the  methods 
above  mentioned. 

This  plan,  which  aims  to  place  Americans 
and  foreigners  on  the  same  footing  here 
could,  it  seems  to  me,  be  easily  and  quickly 
enacted  by  the  present  Congress.  It  would 
put  American  manufacturers,  including 
American  chemists,  in  a  position  to  act 
without  having  all  the  chances  against 
theuL  Are  they  not  entitled  to  at  least 
this  muchf 

I  do  not  believe  in  hothouse  development 
of  industries  for  which  we  are  not  adapted ; 
but  save  us  from  the  coldnstorage  condi- 
tions resulting  from  perfect  organization 
being  arrayed  against  us  so  that  our  real 
opportunities  which  we  are  in  every  way 
qualified  to  enjoy  are  frozen  to  death.  The 
little  aniline-oil  experiment  alluded  to 
above  has  come  to  life  again,  and  in  its 
small  way  has  proved  during  these  war 
times  to  be  a  godsend  to  our  manufacturers. 
It  is  gratifying  to  note  that  it  is  even  grow- 
ing in  a  manner  which  it  is  hoped  will  be 
permanent.  It  seems  too  bad  that  it  should 
require  a  dreadful  war  to  make  such  a  little 
start  possible;  it  should  have  been  accom- 
plished as  soon  as  our  by-product  coke 
ovens  and  fuming  sulphuric  acid  produc- 
tion made  it  possible. 

To  sum  up,  the  effects  of  the  war  on  the 
chemical  industry  already  established  in 
this  country  are  measured  in  general  by 
their  effects  on  the  industries  consuming 
demieal  products.    It  has,  however,  been 
brought  very  close  to  us  that  certain  indus- 
tries not  thoroughly  established  here  but 
bigbly  organized  abroad  are  of  tremendous 
importance  to  us.    We  have  seen  that  this 
fcraoeh  of  chemical  industry  has  been  the 


result  of  marvelous  ingenuity,  patience, 
research  and  cooperation  during  the  more 
than  half  century  since  Perkin  produced 
the  first  coal-tar  dye  in  England.  One  of 
the  lessons  to  us  which  it  seems  to  me  lies 
near  the  surface,  and  probably  one  of  the 
most  important  lessons  this  people  must 
thoroughly  learn,  is  that  of  cooperation, 
which  has  had  more  to  do  with  the  making 
of  the  great  coal-tar  chemical  industry  than 
any  other  one  influence.  We  as  a  nation 
have  passed  our  childhood  and  youth;  we 
have  made  gigantic  progress  at  tremendous 
cost  of  materials  and  possibly  of  moral 
fiber;  we  have  come  to  the  parting  of  the 
ways.  If  we  continue  too  long  as  we  have 
been  going  we  will  deserve  disaster  if  we 
do  not  actually  experience  it.  We  know  on 
the  highest  authority  that  "a  house  divided 
against  itself  must  fall."  The  laws  of  the 
resultant  of  forces  familiar  to  us  all  show 
us  what  would  happen  if  we  all  pulled  in 
different  directions.  I  feel  strongly  that 
our  future  success  as  a  nation  lies  in  uni- 
versal cooperation — ^the  government  and  its 
departments  with  the  manufacturer,  the 
manufacturer  with  the  workman,  and  all 
together  for  the  country  and  for  the  world; 
and  this  cooperation  must  not  be  based 
solely  on  self-interest,  but  more  particularly 
on  those  moral  qualities  which  lie  at  the 
foundation  of  universal  brotherhood.  It 
must  not  be  the  survival  of  the  fittest,  but 
the  survival  of  all,  and  the  very  best  that 
is  in  them  brought  out  of  all.  When  we 
have  learned  and  adopted  this  lesson  of  co- 
operation for  the  good  of  all,  we  have 
started  on  the  road  to  a  national  greatness, 
both  material  and  moral,  which  I  modestly 
feel  that  the  possessions  of  this  people 
qualify  it  richly  to  enjoy. 


Wm.  H.  Nichols 


New  York,  N.  Y. 
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TEE  BELIEF  OF  OUB  PACIFIC  COAST^ 

Ever  since  the  landing  of  the  Pilgnms 
on  Plymouth  Bock  and  the  founding  of 
Jamestown,  if  not  even  in  the  Garden  of 
Eden,  ''Westward  Ho"  has  been  the  cry, 
and  the  inspiration  of  this  call  of  the  wild 
is  well  portrayed  by  Leutze  in  his  famous 
painting  at  the  national  capitol. 

''Westward  the  Star  of  Empire  takes 
its  way"  is  no  less  true  to-day  than  two 
centuries  ago,  but  from  a  more  commercial 
point  of  view. 

The  near  sea  level  transcontinental 
water  route  of  the  Panama  Canal  is  in 
strong  contrast  with  the  bold  relief  of  the 
immigrant  route  of  the  early  days  in 
wagons  across  the  Great  Plains  and  Bocky 
mountains,  with  the  privations  of  the  Great 
Basin  to  the  ranges  of  the  Pacific  coast 
with  luxuriant  wealth  of  forest  and  field, 
affording  the  framework  for  the  Golden 
Gate  where  the  Panama-Pacific  Exposition 
is  about  to  celebrate  the  opening  of  the 
great  canal. 

Many  a  traveler  will  find  his  way  from 
the  Atlantic  coast  to  California  on  that 
occasion,  and  to  prepare  him  for  the  strong 
contrast  between  the  surface  features  of 
the  two  ocean  borders  I  have  selected  as 
my  theme  on  this  occasion  "The  Belief  of 
Our  Pacific  Coast."  It  will  indeed  be  a 
great  relief  to  the  generous  heart  of  the 
Pacific  coast  to  welcome  a  large  number 
of  visitors  to  the  Panama-Pacific  Exposi- 
tion, but  that  is  not  the  relief  to  which  I 
refer.  It  is  to  the  form  of  the  land  sur- 
face, its  ups  and  downs  with  reference  to 
the  sea  level  along  our  Pacific  coast,  that 
your  attention  is  invited.  It  is  the  sub- 
ject which  in  one  form  or  another  has  held 

^Address  of  the  Vice-president  and  Ghainnan 
of  Seetion  of  Geology  and  Geography,  American 
Association  for  the  Advancement  of  Science, 
Philadelphia  meeting,  December,  1914.  Published 
with  the  permission  of  the  Director  of  the  U.  S. 
Geological  Survey. 


my  attention  as  a  field  of  investigation  in 
connection  with  the  United  States  Geolog- 
ical Survey  for  many  years.  Do  not  be 
dismayed  at  this  length  of  service  as 
affording  a  suggestion  of  the  duration  of 
this  discourse.  But  quite  the  contrary, 
the  proportion  should  be  inverse,  for  it 
seems  quite  probable  that  my  eminent  pred- 
ecessor. Professor  Lesley,  was  right  when 
he  declared  that  geologists  talk  too  much, 
and  I  shall  heed  his  admonition. 

The  backbone  of  the  North  American 
continent  is  in  the  Rocky  Mountain  system 
relatively  near  the  Pacific  coast.  The 
great  valley  of  the  Mississippi  lies  to  the 
east  with  the  Appalachians  and  the  coastal 
plain  of  the  Atlantic  States  beyond.  A 
200-mile  wide  belt  on  the  Atlantic  coast, 
at  least  from  Virginia  southward,  is  a 
coastal  plain  and  piedmont  region  without 
mountains  or  even  big  hills,  but  on  the 
Pacific  coast  the  200-mile  belt  is  mountain- 
ous in  the  extreme  from  Canada  to  Mexico. 

The  mountain  belt  of  the  Pacific  coast 
is  but  a  member  of  that  merged  group  of 
mountain  systems,  the  Cordilleran,  that 
runs  through  the  western  United  States 
and  Mexico  and  forms  the  continental 
bond  of  Panama,  now  so  happily  pierced 
for  the  commerce  of  the  world  and  so  fit- 
tingly and  attractively  celebrated  in  the 
Panama-Pacific  Exposition. 

Indeed,  it  is  believed  that  the  mountain 
belt  of  our  Pacific  coast  is  no  small  part 
of  the  attraction  to  the  exposition.  It 
constitutes  not  only  the  framework  of  the 
Golden  Gate,  the  scene  of  the  great  event, 
but  in  itself  embraces  some  of  the  finest 
scenic  features  of  the  world  among  which 
are  four  national  parks,  the  Yosemite, 
General  Grant,  Crater  lake,  and  Mount 
Rainier,  besides  three  national  monuments, 
the  Pinnacles  and  Cinder  Cone  in  Cali- 
fornia, the  caves  of  Oregon,  and  Mount 
Olympus  in  Washington,  all  districts  of 
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profound  geologic  and  geographic  interest 
and  each  so  distinctive  as  to  be  especially 
attractive. 

The  relief  of  a  country  may  be  expressed 
in  terms  of  water  power,  and  considering 
the  rainfall  the  water  power  is  propor- 
tional to  the  relief.  From  this  point  of 
Tiew  the  Pacific  coast  relief  is  greatly  in 
excess  of  an  equal  area  of  the  Atlantic 
coast 

The  area  of  the  direct  drainage  into  the 
ocean  from  the  Atlantic  States  is  approxi- 
mately 284,000  square  miles,*  while  that 
into  the  Pacific,  not  counting  the  Colorado 
Biyer,  is  about  one  fourth  greater  than 
that  of  our  Atlantic  coast,  and  yet  the 
energy  represented  by  the  Pacific  drain- 
age is  more  than  seven  times  that  of  the 
Atlantic  coast.  By  far  the  greater  portion 
b  mideveloped  and  gives  some  idea  of  the 

latent  possibilities  of  the  empire  of  our 
west  Attention  should  be  called  to  the 
fact,  however,  that  much  of  the  Pacific 
coast  power  is  in  the  Columbia  river,  of 
which  the  greater  part  lies  east  of  the 
iDOontain  belt,  but,  even  excluding  that 
portion  of  the  Columbia,  the  enormous 
power  of  the  mountain  belt  greatly  exceeds 
that  of  an  equal  area  along  our  Atlantic 
coast. 

With  this  may  be  coupled  also  that  of 
the  production  of  precious  metals,  which 
are  vein  deposits  formed  as  an  adjunct  of 
stresses  that  express  themselves  in  relief. 
Hie  production  of  precious  metals  in  the 
monntaiiz  belt  of  the  Pacific  coast  in  recent 
jears  has  been  hundreds  of  times  that  of 
the  Atlantic  States. 

The  mountain-building  period  on  the 
Pacific  coast  bordering  the  larger  ocean 
Bay  have  been  longer  and  more  intense 
than  that  on  the  Atlantic,  resulting  in 
greater  and  perhaps  later  segregation,  so 
that  erosion  has  not  removed  the  moun- 

>Wster  Besourees  Paper  No.  234,  pp.  52--57. 


tains,  as  has  been  the  case  upon  the  At- 
lantic side. 

That  this  is  not  simply  a  matter  of  time, 
but  of  actual  deformation  and  uplift,  may 
be  inferred  from  the  enormous  deposits  of 
limestone  and  coal  to  the  east,  which  indi« 
cate  not  only  a  region  of  low  relief  but  low 
relief  of  wide  extent.  Strengthening  the 
contrast  in  the  relief  of  the  coasts  but  bal- 
ances the  values  of  the  mineral  deposits. 

PACIFIC  COAST  MOUNTAIN  BELT 

The  continental  feature  bordering  the 
Pacific  coast  of  the  United  States  is  a 
mountainous  belt  of  surpassing  grandeur. 
Lying  between  the  Great  Basin  platform 
of  the  interior  on  the  east  and  the  Pacific 
ocean  on  the  west,  it  is  the  crushed  and  up- 
heaved edge  of  the  continent  along  the  line 
of  counter  stress  between  the  land  and  sea. 
The  great  upfolds  of  the  earth's  surface 
in  that  region  are  so  young  as  to  preserve 
much  of  the  prominent  form  and  mass  re- 
sulting from  the  deformation. 

It  is  remarkable  for  its  lineal  continuity, 
with  a  width  ranging  from  100  to  200 
miles  throughout  a  length  of  2,500  miles. 
Some  of  it  indeed  at  both  the  northern  and 
southern  ends  is  below  sea  level,  but  other 
I)ortions,  especially  in  California,  Oregon 
and  Washington,  bear  the  highest  peaks  in 
the  United  States  south  of  Alaska. 

The  general  form  of  the  belt  is  slightly 
sigmoid  with  a  broad  coastal  curve  to  the 
west  in  northern  California  and  to  the  east 
at  the  international  boundary  (49th  par.), 
resulting  from  large  structural  features 
which  will  appear  in  an  analysis  of  the 
members  of  the  belt. 

The  general  features  of  the  belt  are  two 
lines  or  ranges  of  mountain  elevations  with 
a  great  valley  between.  For  the  most  part 
the  two  lines  of  mountains  appear  to  be 
parallel  with  each  other  and  the  coast;  the 
Sierra  Nevada  and  the  Cascade  ranges  on 
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the  east  and  the  coast  ranges,  including  the 
Klamath  mountains  of  California  and  Ore- 
gon and  the  Olympic  mountains  of  Wash- 
ington on  the  west  from  near  the  Mexican 
line  to  British  Columbia.  They  are  sepa- 
rated by  a  depression,  a  great  valley  more 
or  less  continuous  from  the  Gulf  of  Cali- 
fornia and  Salton  Sea  on  the  south  through 
the  Great  Valley  of  California,  the  Wil- 
lamette Valley  of  Oregon  and  Puget  Sound 
to  Georgian  strait  on  the  north,  which  it 
enters  and  follows  with  less  definition 
along  the  coast  of  British  Columbia  to 
Alaska,  a  total  distance  of  about  2,500 
miles. 

In  the  United  States  there  are  only  three 
rivers,  the  Columbia,  the  Klamath  and  the 
Sacramento  (including  the  Pit),  which  cut 
across  the  entire  mountain  belt  from  the 
interior  platform  to  the  sea,  although  three 
others,  the  Chehalis,  Umpqua  and  Bogue 
rivers,  rise  on  the  west  slope  of  the  Cascade 
range  and  break  through  the  coast  range. 

The  mountain  ranges  which  now  consti- 
tute the  topographic  limits  of  the  Great 
Valley  of  the  Pacific  coast  are  composed 
of  parts  that  differ  widely  in  origin,  age 
and  composition. 

THE  SIEBBA  NEVADA 

The  Sierra  Nevada  is  a  massive  mountain 
block,  350  miles  long  and  80  miles  wide, 
with  a  long  gentle  slope  west  to  the  Great 
Valley,  and  to  the  east  has  a  short  steep 
slope,  due  to  faulting,  that  separates  the 
rocks  of  the  Sierra  from  those  of  the  Great 
Basin. 

The  Sierra  Nevada  is  composed  of  sedi- 
mentary and  igneous  rocks  of  various  ages, 
from  Silurian  to  Jurassic,  which  have  been 
closely  folded  and  intruded  by  batholithic 
masses  of  granitic  rocks.  The  folding  and 
intrusion  have  greatly  altered  the  rocks 
and  developed  in  them  numerous  metal- 
liferous veins,  chiefly  of  auriferous  quartz. 


During  a  long  period  of  erosion  which 
washed  away  the  mountains  and  reduced 
the  country  to  low  relief  the  veins  gave  rise 
to  auriferous  gravels,  and  some  of  the 
earlier  of  these  gravels  in  the  northern  por- 
tion of  the  range  are  covered  by  flows  of 
Tertiary  lavas. 

The  southern  and  central  portion  of  the 
range  where  granodiorite  prevails  is  one 
great  topographic  block  bounded  on  the 
east  by  a  fault  zone,  which  curving  to  the 
west  around  the  southern  end,  meets  the 
San  Andreas  fault  of  recent  earthquake 
fame  and  brings  the  Sierra  Nevada  and  the 
Coast  range  together.  In  the  northern  por- 
tion of  the  range  along  the  eastern  side  of 
the  great  block,  adjoining  the  Great  Basin 
and  suggesting  its  structure,  there  are  two 
smaller  fault  blocks,  one  of  which  locally 
has  sunk  for  Lake  Tahoe,  while  the  other 
forms  the  bold  eastern  escarpment  of  the 
range. 

The  Tertiary  lavas  of  the  Sierra  Nevada 
are  continuous  to  the  northward  with  the 
great  pile  of  volcanics  in  the  Cascade  range, 
beneath  which  the  older  terranes  of  the 
Sierra  Nevada  disappear  with  a  strike  of 
approximately  N.  50**  W.  toward  the  Kla- 
math mountains,  about  60  miles  away. 
Some  minor  faults  appear  in  the  lavas  of 
the  Lassen  Peak  region  but  major  faults 
like  those  which  characterize  the  Sierra 
Nevada  have  not  yet  been  recognized  in 
the  Cascade  range. 

The  faulting  which  limits  the  Sierra 
Nevada  on  the  east,  as  emphasized  recently 
by  Ransome,  has  been  of  long  duration  and 
is  still  in  progress,  as  evidenced  by  the 
many  small  earthquakes  at  points  along  its 
course.  The  Owens  Valley  earthquake  of 
1872  is  the  most  notable  example  resulting 
from  a  fault  of  10  feet. 

The  earthquake  was  widely  felt,  but 
there  are  many  that  are  not  felt  at  all  under 
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ordinary  circtiinstances,  and  yet  may  be 
clearly  detected  and  their  intensity  and 
duration  measured  by  a  seismograph. 
Every  earthquake  indicates  a  change  in 
the  relative  position  of  the  rocks,  however 
small,  either  horizontal  or  vertical  or  both^ 
and  consequently  in  the  relief  of  the  coun- 
try. It  may  truly  be  said  that  the  moun- 
tains are  growing.  In  no  other  part  of  the 
United  States  is  there  as  great  seismic  activ- 
ity as  along  our  Pacific  coast,  a  fact  which 
means  tibat  the  mountains  are  not  only 
growing,  but  growing  faster  than  elsewhere 
in  the  United  States.  Some  are  growing 
les,  others  greater,  and  there  is  need,  as 
pointed  out  by  Lawson,  of  establishing 
bench  marks  on  opposite  sides  along  the 
faults,  so  that  the  amount  and  character  of 
the  change  may  be  measured. 

The  transformation  of  the  Sierra  Nevada 
from  a  region  of  low  relief  to  one  of  high 
relief  so  increased  the  river  grades  of  its 
western  slope  that  they  have  carved  out 
deep  canyons  which  now  form  the  principal 
relief  feature  in  the  scenic  attractions  of 
the  range-  The  Yosemite  Valley  is  the 
finest  example,  althohgh  rivaled  by  that 
of  Kern  Biver,  and  is  one  of  our  most  im- 
preasive  and  instructive  national  parks. 
This  is  especially  the  case  since  nature  has 
made  some  of  the  finest  trees  in  the  region 
tng  m  proportion,  as  if  to  correspond  to  the 
size  of  the  canyon. 

KLAMATH  MOUNTAINS 

The  Klamath  Mountains  are  an  irregular 
half  crescentic  group  of  peaks  and  ridges 
along  the  coast  in  northwest  Oalifomia 
and  southwest  Oregon.  The  general  shape 
is  that  of  a  saddler's  knife,  with  the 
euved  side  to  the  west  and  the  handle  to 
the  east,  a  little  south  of  the  center.  Their 
greatest  extent  north  and  south  is  about 

225  miles,  with  75  to  115  miles  in  width. 

Tbe  crescentic  border  follows  the  coast  for 


about  90  miles  north  frem  the  mouth  of 
Klamath  River  in  California  to  near  Bogue 
River  in  Oregon.  To  the  northwest  of  the 
EQamath  Mountains  \b  the  coast  range  of 
Oregon.  To  the  southwest  is  the  coast 
range  of  California,  both  overlapping  the 
western  curve  of  the  Klamath  Mountains 
along  the  coast.  On  the  east  lies  the  Rogue 
River  Valley,  Shasta  Valley  and  Sacra- 
mento Valley  bordered  by  the  great  lava 
field  of  the  Cascade  range. 

The  Klamath  Mountains  are  composed 
chiefly  of  Carboniferous  and  Devonian 
sediments,  with  a  large  proportion  of  con- 
temporaneous lava  flows  of  rather  basic 
types.  Besides  these  there  are  large  bodies 
of  mica  and  hornblende  schists  of  pre- 
Paleozoic  age,  as  well  as  sediments  and 
effusives  belonging  to  the  Jurassic  and 
Triassic. 

These  rocks  are  folded,  faulted  and  in- 
truded by  batholithic  masses  composed  of 
granodiorite,  gabbro  and  peridotitic  rocks 
centering  in  a  general  core  with  aligned  ter- 
minals that  curve  to  the  northeast  in 
Oregon  and  southeast  in  California.  The 
later  sedimentary  rocks  of  the  Klamath 
Mountains,  the  Jurassic  and  Triassic,  are 
richly  fossiliferous  in  the  Redding  quad- 
rangle, where  they  are  associated  with 
equally  fossiliferous  Carboniferous  and 
Devonian  strata  that  form  the  hills  lying 
east  of  the  Sacramento  River  and  the  rail- 
road between  Redding  and  Mt.  Shasta.  In 
the  southern  part  of  this  exposure  the  Me- 
sozoic  rocks  strike  S.  50**  E.  in  line  with 
rocks  of  essentially  the  same  age  and  posi- 
tion 75  miles  away  in  the  northern  portion 
of  the  Sierra  Nevada.  To  the  northward 
in  the  Redding  quadrangle  we  see  these 
Mesozoic  rocks  curve  to  the  right  and  strike 
to  the  northeast  in  the  general  direction  of 
the  Blue  Mountains  of  Oregon.  Now  this 
change  in  the  strike  is  not  limited  to  the 
eastern  portion  of  the  Klamath  Mountains 
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in  the  Redding  quadrangle,  but,  more  or 
less  distinctly  marked,  it  extends  through- 
out the  great  stretch  of  the  Paleozoic  rocks 
of  the  whole  group  in  both  California  and 
Oregon.  Furthermore,  the  same  curved 
trend  is  suggested  by  the  form  of  the  in- 
truded masses.  The  mass  of  granodiorite 
between  Lewiston  and  Igo  extends  south- 
east and  widens  directly  toward  the  Sierra 
Nevada,  where  similar  rocks  are  abundant. 

While  the  composition  and  the  plication 
of  the  rocks  of  the  Klamath  Mountains  tend 
to  show  close  relationship  to  the  Sierra 
Nevada,  it  is  only  partial,  and  in  reality  the 
two  are  distinct,  being  separated  in  the 
fiiBt  place  by  a  wide  depression  probably 
due,  as  long  ago  pointed  out  by  Whitney, 
to  a  fault  across  the  trend  of  the  range,  and 
in  the  second  place  characterized  by  a  series 
of  overthrust  faults  quite  unlike  those  which 
obtain  in  the  Sierra  Nevada. 

Although  the  detailed  structure  of  the 
Xlamath  Mountains  has  not  been  worked 
•out,  some  of  the  major  structures  have  been 
apprehended  by  Hershey  and  others  suffi- 
•ciently  for  consideration  in  this  compari- 
:8on  of  the  several  ranges  of  the  Pacific 
«coast  chain. 

The  southwest  limit  of  the  Klamath 
Mountains  against  the  coast  range  of  Cali- 
fornia is  marked  by  a  profound  thrust 
fault  on  which  the  highly  crystalline  schists 
of  South  Fork  Mountain  appear  to  have 
been  thrust  to  the  southwest  up  over  the 
Cretaceous  and  Jurassic  rocks  toward  the 
coast.  The  fault  runs  northwest  and  south- 
east and  the  hard  schists  give  rise  to  a 
prominent  long  even-crested  mountain 
ridge,  one  of  the  most  conspicuous  mem- 
bers of  the  Klamath  Mountain  group. 

In  Oregon  a  similar  fault  occurs  through 
the  Kerby  region  of  Josephine  County, 
where  Devonian  rocks  are  in  effect  thrust 
northwest  toward  the  ocean  up  over  those 
of  Jurassic  age.    The  fault  runs  northeast 


and  southwest  and  erosion  has  developed 
prominent  mountains  facing  the  valley 
that  lies  to  the  northwest. 

The  Kerby  fault  if  continued  southwest 
in  the  same  strike  would  intersect  the  South 
Fork  Mountain  fault,  but,  according  to 
Hershey,  before  it  reaches  the  South  Fork 
Mountain  fault  it  curves  to  the  south  and 
finally  southeast  so  as  to  parallel  the  South 
Fork  Mountain  fault. 

Farther  east  there  is  another  fault  belt 
which  at  the  south  end  in  California  trends 
southeast,  while  at  the  northern  end  in  Or- 
egon its  course  is  to  the  northeast.  Like 
the  other,  it  appears  to  be  a  thrust  fault. 
Hershey  has  estimated  the  overthrust 
locally  in  one  of  the  Klamath  Mountain 
faults  as  much  as  a  mile. 

The  curved  thrust  faults  traversing  the 
Klamath  Mountains  are  in  strong  contrast 
with  the  normal  faults  of  the  Sierra 
Nevada.  The  Klamath  Mountain  thrust  is 
to  the  westward.  The  downthrow  of  the 
normal  faults  in  the  Sierra  Nevada  is  to 
the  eastward.  Thrust  faulting  occurs  also 
locally  in  the  Sierra  Nevada,  but  at  Tay- 
lorsville  the  thrust  is  to  the  eastward. 

The  Klamath  Mountains  are  insular  in 
character.  Composed  largely  of  Paleozoic 
rocks  and  surrounded  by  rocks  of  later  age, 
they  formed  a  buttress  in  the  development 
of  the  coast  ranges  of  California  and  Or- 
egon. From  the  Sierra  Nevada  they  are 
separated  by  a  depression  in  the  older  rocks 
that  extends  northward  beneath  the  Cas- 
cade range. 

During  a  portion  of  the  Cretaceous  the 
Klamath  Mountains  were  above  sea  level, 
but  the  gradual  subsidence  of  the  land  al- 
most or  quite  completely  immersed  them 
at  the  close  of  the  Chico  epoch,  as  shown 
by  the  rather  widespread  occurrence  of 
fossiliferous  fragments  of  sandstone  from 
the  Chico  formation  in  the  auriferous  grav- 
els of  that  region.    During  the  early  Ter- 
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tiary  the  region  was  a  lowland  of  gentle 
relief  cut  down  like  the  Sierra  Nevada  to 
a  peneplain,  but  later  it  was  raised  as  per- 
haps the  great  valley  sank,  and  became  a 
prominent  mountain  group. 

THE   COAST    RANGE    OF    GALIFOBNIA 

The  coast  range  of  California  lacks  the 
wealth  of  precious  metals  found  in  the 
Sierra  Nevada,  and  for  that  reason  until 
recently  it  has  not  received  so  much  atten- 
tion from  geologists.  But  the  discovery  of 
oil  and  its  development  has  greatly  stimu- 
lated research  in  that  field.  Only  a  few 
districts  have  been  surveyed  in  detail  and 
published,  but  much  general  reconnaissance 
has  been  done.  What  we  know  of  the  com- 
position, structure  and  history  of  the  range 
has  been  admirably  smnmarized  by  A.  G. 
Lawson  and  Balph  Arnold.  Their  sum- 
maries have  recently  been  discussed  in  a 
most  helpful  critical  way  by  Ransome,  who 
is  himself  familiar  with  portions  of  the 
region. 

The  coast  range  of  California,  according 
to  Lawson,  extends  from  the  Mexican 
boundary  to  near  the  mouth  of  EQamath 
River,  with  a  length  of  about  720  miles,  a 
width  ranging  from  40  to  60  miles,  and  a 
general  trend  of  N.  30**  W. 

At  the  northern  end  Lawson  includes  the 
South  Pork  Mountain  in  the  coast  range, 
but  it  seems  to  me  that  the  great  fault  on 
the  western  slope  of  South  Fork  Moun- 
tain is  the  delimiting  feature  and  keeps  the 
South  Pork  Mountain  and  Yallo  Bally  in 
the  Elamath  group. 

The  coast  range  is  regarded  by  some,  and 
Bausome  among  them,  as  ending  on  the 
south  at  the  headwaters  of  Santa  Maria 
River  where  the  Tehachapi  range  joins  the 
southern  terminus  of  the  coast  range  to.the 
Sierra  Nevada. 

South  of  the   Santa  Maria  River  is  a 
group  of  ridges  including  the  San  Rafael, 


Santa  Barbara,  Santa  Ynez,  San  Gabriel, 
San  Bernardino  and  other  ranges,  which, 
although  not  strictly  parallel,  have  a  gen- 
eral trend  nearly  east  and  west.  These 
ranges  embrace  the  Los  Angeles  country 
and  have  been  most  appropriately  referred 
to  by  Ransome  as  the  Sierra  de  Los  Angeles. 

The  coast  range  throughout  is  composed 
of  a  succession  of  parallel  ridges  which, 
south  from  San  Prancisco  to  Santa  Maria 
River,  trend  about  N.  43**  W.,  while  in  the 
northern  portion  of  the  range  the  trend  is 
N.  26®  W.,  giving  an  average  course  of 
N.  SO"*  W.  for  this  portion  of  the  range. 
Everywhere  the  course  of  the  ridges  is 
more  or  less  oblique  to  the  coast  line,  which 
is  made  up  of  a  series  of  zigzags  that  Law- 
son  regards  as  probably  due  to  faulting 
parallel  and  transverse  to  the  ridges,  thus 
cutting  them  off  on  the  shore  and  affording 
excellent  exposures  of  the  composition  and 
structure  of  the  range. 

The  coast  range  of  California  is  com- 
posed chiefly  of  Mesozoic  and  Tertiary 
rocks,  with  some  that  are  older,  as  well  as 
a  considerable  portion  that  belong  to  the 
Pleistocene.  The  oldest  rocks  are  marble, 
quartzite,  mica  and  hornblende  schists  like 
those  of  the  Klamath  Mountains  and  Sierra 
Nevada.  They  appear  mainly  as  inclu- 
sions in  the  granitic  rocks  which  form  the 
concealed  basement  of  the  coast  range  and 
upon  which  was  deposited  unconformably 
the  Pranciscan  formation,  a  complex  suc- 
cession composed  in  the  main  of  strongly 
indurated  sandstone  with  subordinate  quan- 
tities of  shale  and  conglomerate,  a  consider- 
able part  of  radiolarian  chert  and  foramin- 
iferal  limestone.  In  the  upper  part  of  the 
formation  are  interbedded  lavas,  and  the 
whole  is  intruded  by  peridotite  and  basalt. 
A  thick  series  (29,000  feet)  of  shales,  sand- 
stones and  conglomerate  of  Cretaceous  age 
follow  unconformably  on  the  crushed  Pran- 
ciscan and  are  succeeded  by  an  extensive 
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saccession  of  shales,  sandstones  and  con- 
glomerates of  Tertiary  and  Quaternary  age. 

In  composition  the  coast  range  is  in 
strong  contrast  with  the  Sierra  Nevada, 
being  much  the  younger.  There  are  great 
differences  in  structure  also.  The  rocks  of 
the  coast  range  are  folded,  as  Lawson  points 
out,  in  rather  sharp  synclines  and  anticlines, 
some  of  which  are  overturned,  as  in  the 
Monte  Diablo  region,  toward  the  ocean  and 
thrust  faulted,  but  they  are  never  so  closely 
appressed  as  to  indicate  general  and  impor- 
tant deformation  of  the  internal  structure 
of  the  rocks  affected.  There  has  been  no 
development  of  slaty  cleavage  or  schistos- 
ity.  In  general,  the  axes  of  the  folds  are 
northwest-southeast,  and  although  the  mi- 
nor folds  may  be  more  or  less  divergent, 
the  major  folds  are  parallel  and  extend  for 
many  miles.  The  coincidence  of  many  of 
the  larger  valleys  with  a  synclinal  axis  is 
very  marked. 

The  coast  range  throughout  is  a  faulted 
range  and  the  faulting  has  had  even  more 
to  do  with  the  form  of  the  relief  than  the 
folding.  Many  of  the  valleys  are  fault 
valleys  with  unsymmetrical  slopes,  the  fault 
lying  near  the  steeper  slope.  The  faults, 
too,  are  especially  interesting  because  of 
the  earthquakes  they  produce.  Faulting  is 
still  in  progress,  and  each  slip  or  movement 
along  the  fault  plane  results  in  a  shock. 
The  great  earthquake  of  1906  resulted  from 
a  slip  along  the  San  Andreas  rift  which 
has  been  traced  for  600  miles.  The  move- 
ment was  greatest  in  the  neighborhood  of 
San  Francisco  and  chiefly  horizontal  in- 
stead of  vertical,  as  is  perhaps  generally 
the  case.  Hundreds  of  faults  slip  and 
slight  shocks  occur  in  California  every 
year,  and  perhaps  hundreds  more  too 
gentle  to  attract  attention. 

The  coast  range  as  a  whole  may  well  be 
outlined  by  faulting.  The  steep  bluff  of 
the  coast  beneath  the  shallow  and  the  deep 


sea  is  probably  due  to  faulting,  and  the 
eastern  side  of  the  range  in  Tehama  and 
Shasta  Counties  has  a  series  of  lai^e  sand- 
stone dikes  that  evidently  resulted  from 
an  earthquake,  possibly  in  Tertiary  time. 
Unlike  the  Sierra  Nevada,  which  is  mainly 
one  great  block  tilted  so  that  the  streams 
consequent  upon  the  tilting  flow  directly 
transverse  to  the  range,  the  coast  range  is 
composed  of  many  blocks  with  the  main 
divide  along  the  eastern  edge,  but  the 
streams,  instead  of  being  wholly  consequent, 
taking  the  shortest  route  directly  to  the 
ocean,  are  subsequent  and  follow  the  lines 
of  easiest  erosion  along  faults  and  folds  to 
the  sea. 

According  to  Eansome,  referring  to  the 
work  of  many  others,  the  structure  of  the 
Sierra  de  Los  Angeles  appears  to  show  a 
transition  from  a  combination  of  foldinc^ 
and  faulting  such  as  is  characteristic  of 
the  coast  ranges  to  tilted  block  mountains, 
exemplified  by  the  San  Bernardino  range, 
such  as  are  characteristic  of  the  Great 
Basin. 

Much  yet  remains  to  be  done  before  a 
comprehensive  statement  can  be  formulated 
concerning  the  structure  of  the  coast  ranges 
as  a  whole,  but  with  the  large  corps  of 
workers  from  the  universities  at  Berkeley 
and  Stanford  and  the  United  States  Geo- 
logical Survey  as  well  as  otheifi  in  the  field 
the  detailed  information  is  rapidly  accumu- 
lating. 

The  coast  route  from  Los  Angeles  to 
San  Francisco  is  in  the  coast  range  through- 
out the  entire  trip  and  affords  an  excellent 
opportunity  to  observe  many  of  its  features. 

THE   COAST   RANGE  OF   OREGON 

If  in  California  we  have  in  the  Pacific 
system  two  ranges,  the  Sierra  Nevada  and 
the  coast  range,  which  are  strongly  con- 
trasted in  composition,  structure  and  age, 
in   Oregon  we  have  two  ranges  of  still 
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greater  contrast,  not  only  in  composition, 
structure  and  age,  but  in  mode  of  develop- 
ment. 

The  coast  range  of  Oregon  extends  from 
Cape  Blanco  in  Oregon  through  Washing- 
ton to  the  strait  of  Juan  de  Fuca,  a  dis- 
tance of  nearly  400  miles.  At  the  southern 
end  it  abuts  against  or  rather  runs  into  the 
Klamath  mountains  without  any  sharp 
topographic  termination.  At  the  north  it 
ends  in  the  Olympic  mountains  of  bold 
relief,  reaching  an  altitude  of  8,150  feet, 
bat  not  quite  reaching  the  height  of  the 
Klamath  Mountains.  South  of  the  Columbia 
along  its  crest  are  Onion  Peak,  Saddle 
Mountain  and  Mary's  Butte,  of  which  sev- 
eral are  volcanic. 

On  the  whole  the  range  is  a  unit  but  ir- 
regular and,  as  compared  with  the  Sierra 
Nevada  and  coast  range  of  California,  is 
characterized  by  its  lack  of  effect  upon 
drainage.  Although  of  small  extent,  it  is 
cut  across  by  four  rivers,  the  Umpqua, 
Nehalen,  Columbia  and  Chehalis. 

It  is  composed  wholly  of  Mesozoic  and 
Tertiary  rocks  which  at  both  ends  abut 
against  those  of  the  Paleozoic  age.  The 
Franciscan  series  of  sandstones,  shales  and 
cherts  of  Franciscan  age,  with  serpentine 
and  other  intrusives,  form  a  large  part  of 
the  Olympics  and  a  portion  of  the  south- 
em  terminus  of  the  range  in  Oregon,  but 
have  not  been  recognized  in  intermediate 
portions  of  the  range.  The  same  is  true  of 
the  Cretaceous,  especially  the  Upper  Cre- 
taeeons,  which  lies  with  marked  uncon- 
formity upon  the  rocks  of  Franciscan  age 
and  thus  records  the  great  diastrophic 
epoch  of  compression,  probably  about  the 
dose  of  the  Jurassic. 

The  Cretaceous  on  the  Pacific  coast  was 
a  time  of  subsidence  so  profound,  at  least 
in  one  locality,  as  to  result  in  the  accumu- 
lation of  29,000  feet  of  deposits  in  a  mod- 
erately shallow  sea  which  transgressed  the 


sinking  land  until  it  reached  the  base  of 
the  Sierra  Nevada.  In  Oregon  there  was 
apparently  a  great  embayment  covering 
not  only  the  northern  end  of  the  Klamath 
Mountains,  but  extending  inland  beyond 
the  Cascade  range  to  the  base  of  the  Blue 
Mountains.  This  great  sinking  embay- 
ment, as  it  were  in  the  lee  of  the  Klamath 
Mountains,  the  stable  and  insular  terminus 
of  the  Sierra  Nevada,  is  an  important  fea- 
ture of  both  the  Cascade  and  the  coast 
ranges  in  Oregon.  The  steeper  inclination 
of  the  Cretaceous  strata  as  compared  with 
the  Eocene  indicates  their  unconformity, 
and  the  discordance  is  the  greater  in  pro- 
portion as  the  underlying  Cretaceous  is 
older. 

The  Eocene  sandstones  and  shales,  al- 
though mainly  marine,  are  in  part  of  fresh 
or  brackish  water  accumulation  and  con- 
tain locally  more  or  less  important  deposits 
of  coal.  They  form  the  bulk  of  the  coast 
range  in  Oregon  and  southwest  Washing- 
ton, and  with  them  are  associated  in  many 
places  contemporaneous  volcanics,  for  the 
most  part  basalts. 

A  large  part  of  the  coast  range  in  Ore- 
gon and  Washington  south  of  the  Olympics 
was  probably  not  raised  above  the  ocean 
before  the  close  of  the  Eocene,  but  at  that 
time  the  elevation  became  somewhat  more 
pronounced,  forming  a  low  ridge  which 
with  minor  oscillations  admitted  the  Mio- 
cene sea  through  the  gateway  of  the  Che- 
halis and  Columbia  into  the  Willamette 
Valley. 

Toward  the  southern  end,  where  the 
Eocene  contains  some  marine  sandstones 
derived  from  the  near  shore  of  the  Kla- 
math Mountains,  the  coast  range  is  gently 
synclinal.  It  presents  a  bold  bluff  with 
even  crest  to  the  Umpqua  Valley,  possibly 
due  to  a  fault.  Although,  as  a  whole,  the 
coast  range  of  Oregon  has  not  been  sub- 
jected to  as  great  compression  as  that  of 
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California,  nor  cut  into  parallel  ridges  by 
large  faults,  yet  in  places  along  the  coast, 
as  at  Coos  Bay,  the  thinner  bedded  Eocene 
has  been  folded  and  compressed  into  a 
vertical  position.  The  later  intermittent 
uplift  during  the  Quaternary  is  recorded 
by  a  series  of  elevated  beaches  cut  more  or 
less  deeply  on  the  west  slope  by  the  ocean 
waves. 

THE   CASCADE   RANGE 

The  Cascade  range  is  essentially  a  vol- 
canic range  stretching  from  Lassen  Peak 
in  California  to  Mt.  Rainier  in  Washington, 
a  distance  of  450  miles.  At  both  ends  the 
lavas  lap  up  on  to  the  uplifted  mountains 
of  older  rocks,  the  Sierra  Nevada  in  Cali- 
fornia and  the  northern  Cascades  in  Wash- 
ington, but  between  these  two  from  the 
Columbia  River  in  Washington  to  the  Pit 
River  in  California,  for  a  distance  of 
nearly  300  miles,  the  range  is  composed 
largely,  if  not  wholly,  of  igneous  rocks  that 
have  escaped  from  a  great  belt  of  volcanoes 
that  form  the  range.  The  summit  of  the 
range  is  an  irregular  plateau  strewn  with 
many  lava  and  cinder  cones,  of  which  each 
one  marks  the  site  of  a  volcanic  orifice 
tributary  to  the  upbuilding  of  the  range. 

Where  best  developed,  as  shown  in  the 
Klamath  and  Columbia  river  sections,  the 
body  of  larva  forming  the  range  is  on  the 
average  probably  about  4,000  feet  in  thick- 
ness, but  in  the  greater  volcanoes  like 
Hood,  Jefferson,  Mazama,  Shasta  and  Las- 
sen it  rises  to  accumulations  of  6  to  10,000 
feet  in  thickness.  The  later  foundations 
of  the  Cascade  range  were  laid  in  the  Ore- 
gon embayment  during  the  Cretaceous  and 
early  Tertiary  times,  possibly  before  the 
ranges  were  distinctly  outlined.  The  Ter- 
tiary volcanic  effusions  began  in  Oregon 
west  of  the  Cascade  range  during  the 
Eocene  and  possibly  a  little  later  in  the 
same  epoch  eruptions  began  in  the  base  of 
the  Cascade  range.    During  the  later  Ter- 


tiary the  volcanic  activity  was  greatest  and 
the  bulk  of  the  range,  though  partly  up- 
lifted, was  in  equal  or  perhaps  even  greater 
measure  upbuilt  by  flows  of  viscous  ande- 
sitic  lavas  with  much  ejected  material. 
Basalts  are  common  and  some  acid  lavas 
are  known,  but  the  great  bulk  of  the  range 
is  andesite  in  strong  contrast  with  the  great 
lava  plains  east  of  the  Cascades,  where  the 
thin  basalt  flows  spread  out  horizontally 
like  sheets  of  water.  The  change  from  the 
plain  to  the  mountain  slope  at  the  eastern 
base  of  the  Cascade  range  is  abrupt  and 
distinct,  and  due,  for  the  most  part,  to  the 
fact  that  the  stiff  viscous  andesitic  lavas 
were  able  to  build  up  steep  slopes  while  the 
superheated  and  highly  liquid  basalts 
spread  out  like  water  along  the  irregular 
mountain  front. 

After  the  close  of  the  Tertiary  the  vol- 
canic activity  waned,  although  eruptions 
occurred  to  within  the  historic  period  and 
possibly  even  to  the  present  day  if  the  out- 
bursts from  the  summit  of  Lassen  Peak  de- 
velop so  as  to  involve  molten  material. 

However  that  may  be,  there  is  no  doubt 
that  the  Cinder  Cone  and  its  lava  field  10 
nules  northeast  of  Lassen  Peak  resulted 
from  one  or  more  eruptions  within  a  cen- 
tury  or  two.  In  1843  both  Baker  and  St. 
Helens  were  in  violent  eruption,  ejecting* 
large  quantities  of  ashes,  of  which  Fre- 
mont obtained  samples  collected  at  the  time 
of  the  eruption.  There  is  also  well-attested 
authority  that  eruptions  occurred  on  Mt. 
Baker  in  1854,  1858  and  1870.  In  general, 
however,  the  volcanoes  of  the  Cascade 
range  are  considered  extinct,  and  the  up- 
building of  the  Cascade  range  completed 
as  far  as  the  actual  accumulation  of  lava, 
is  concerned. 

While  the  great  altitude  of  the  range  is  dae 
chiefly  to  the  piling  up  of  lavas,  a  consider- 
able portion  is  due  to  actual  uplift,  for  in 
the  Cretaceous  of  the  Rogue  Eiver  valley 


JAKT7AST  8,  1915] 


SCIENCE 


67 


marine  shells  now  oceur  at  the  elevation  of 
3,000  feet  which  must  have  been  elevated  to 
that  amount  The  same  may  be  said  of  the^ 
Eocene.  It  is,  however,  important  to  note 
that  the  uplifting  of  the  Cretaceous  and 
Eoeene  sediments  about  the  close  of  the 
Tertiary  was  connected  with  the  Klamath 
Mountains  rather  than  that  of  the  Cascade 
range. 

Faulting  that  has  played  so  large  a  role 
in  the  development  of  the  Sierra  Nevada 
and  the  coast  range  of  California  has  not 
given  general  features  to  the  volcanic  mass 
of  the  Cascade  range.  Small  faults  are 
eommon  in  the  lavas  southeast  of  Lassen 
Peak,  forming  lines  of  bluJffis  and  bringing 
the  ground  water  to  the  surface  in  large 
springs,  a  feature  which  is  common  also  in 
the  Klamath  Lake  region  and,  as  pointed 
out  by  Eussell,  along  other  portions  of  the 
range,  but  these  small  faults  have  no  effect 
on  the  general  form  of  the  range. 

Along  the  western  base  of  the  range  in 
the  Willamette  Valley,  Washbume  has 
pomted  out  some  features  suggesting  a 
fault,  but  as  yet  its  existence  is  a  matter  of 
doubt.  There  is  no  great  relief  feature  in 
tiiat  region  that  appears  to  have  originated 
in  faidting.  Farther  south  in  the  Rogue 
Biver  valley  there  is  a  regular  practically 
conformable  succession  from  the  Creta- 
oeous  through  the  Tertiary  sediments  to 
the  overlying  lavas  of  the  Cascade  range. 
Small  faults  occur  in  the  Eocene  coal  beds 
which  dip  beneath  the  range  but  the  faults 
are  connected  with  the  local  intrusion  of 
the  lavas  and  not  of  large  extent  con- 
nected with  the  uplifting  of  the  range. 

While  it  is  evident  that  the  lavas  of  the 
Cascade  range  are  faulted,  I  think  Bussell 
has  greatly  overestimated  the  effect  of  the 
faulting  as  a  factor  in  the  upbuilding  of 
the  range,  w^hich,  as  it  seems  to  me,  is  a 
grtat  pile  chiefly  of  viscous  andesitic  lavas 
from  many  confluent  cone-capped  vents,  in 


strong  contrast  to  the  coneless  basalt 
plains  in  the  formation  of  which  the  high 
degree  of  fluidity  in  the  outflowing  lava 
was  the  most  important  factor. 

THB  GBEAT  VALLEY 

Of  all  the  relief  features  of  our  Pacific 
coast  mountain  belt  the  least  impressive 
and  yet  the  most  important  is  the  Great 
Valley  where  live  by  far  the  larger  num- 
ber of  people,  with  railroads  for  transpor- 
tation, and  produce  from  the  alluvial  soil 
washed  in  from  the  adjacent  mountain 
ranges  the  main  portion  not  only  of  their 
own  subsistence,  but  much  for  other  parts 
of  the  world.  The  great  valley  extends 
throughout  the  entire  mountain  system,  but 
not  without  interruptions,  and  in  fact 
these  interruptions  are  so  marked  in  cer- 
tain localities,  as  between  the  heads  of  the 
Sacramento  and  Willamette  rivers,  where 
the  valley  is  obscured  by  cross  folds  from^ 
the  Elamath  Mountains,  that  some  geolo- 
gists have  doubted  its  continuity.  When 
these  cross  folds  and  their  effect  upon  the 
great  valley  are  clearly  understood  it  will 
be  recognized  that  the  valley  is  the  great 
feature  of  the  Pacific  mountain  belt,  with 
its  history  deeply  buried  in  and  beneath 
an  enormous  mass  of  sediments. 

J.  S.  DiLLEB 

U.  S.  Geological  Suevey, 
Washington,  D.  C, 
December  10,  1914 


THE    INTEBNATIONAL     COMMISSION     ON 
BOUNDABY  WATEBS 

Mb.  Adolph  p.  Meyer,  associate  professor 
of  hydraulics  in  the  college  of  engineering  of 
the  University  of  Minnesota,  has  been  engaged 
as  consulting  engineer  for  the  International 
Joint  High  Commission,  in  connection  with 
investigations  made  on  boimdary  waters. 
These  investigations  have  extended  over  the 
past  two  and  a  half  years,  and  in  this  work 
Professor  Meyer  has  been  associated  with  Mr. 
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Arthur  V.  White,  of  the  Conservation  Com- 
mission of  Canada.  This  gives  the  United 
States  one  consulting  engineer  and  Great 
Britain  a  second.  The  work  has  involved  ex- 
tensive investigation  relating  to  the  regulation 
of  the  levels  of  the  Lake  of  the  Woods,  and 
the  utilization  of  the  waters  tributary  to  that 
lake.  Water  power  and  water  supply,  navi- 
gation, fishing  and  agriculture  are  the  chief 
interests  concerned.  Minnesota  is  vitally  in- 
terested in  this  investigation  inasmuch  as  about 
11,000  square  miles  of  the  drainage  basin  of 
the  Lake  of  the  Woods  lie  in  this  state. 

A  dam  controlling  the  level  of  the  Lake  of 
the  Woods  is  located  in  Canadian  territory. 
The  shores  of  the  lake  on  the  Canadian  side, 
particularly  in  the  vicinity  of  the  dam,  are 
very  high,  but  on  the  Minnesota  side  the  slope 
of  the  land  toward  the  lake  is  only  a  few  feet 
per  mile. 

Settlers  have  been  complaining  to  the 
United  States  government  that  the  lake  has 
been  materially  raised  and  that  much  of  their 
land  is  being  flooded.  The  first  complaints 
were  made  more  than  twenty  years  ago.  Dur- 
ing the  wet  year  of  1905  renewed  protests  were 
sent  to  the  Department  of  State,  but  all  efforts 
at  securing  settlement  through  diplomatic 
channels  failed,  until  finally,  soon  after  the 
appointment  of  the  International  Joint  Com- 
mission in  1910,  this  question  of  the  regula- 
tion of  the  levels  of  the  Lake  of  the  Woods 
was  referred  to  this  commission. 

The  International  Joint  Commission  is  a 
permanent  tribunal  with  powers  of  adjudica- 
tion, created  by  treaty  between  Great  Britain 
and  the  United  States.  While  the  work  of  this 
commission  thus  far  has  concerned  primarily 
the  use  of  boundary  waters  along  the  Cana- 
dian frontier,  the  powers  conferred  by  the 
treaty  are  very  broad  and  include,  in  fact,  the 
decision  of  practically  all  matters  of  dispute 
between  citizens  of  the  United  States  and 
Canada,  referred  to  this  body  by  their  respec- 
tive governments. 

All  obstructions  or  diversions  of  boundary 
waters  affecting  the  natural  level  or  flow  of 
such  waters  on  either  side  of  the  line  must 
receive  the  approval  of  this  commission. 


One  of  the  important  questions  decided  by 
the  commission  during  the  past  year  was  that 
of  the  application  of  the  power  companies  at 
Sault  Ste.  Marie,  for  approval  of  the  obstruc- 
tion, diversion  and  use  of  the  waters  of  the 
St.  Marys'  River  for  the  development  of 
power.  Another  important  question  now  under 
investigation  by  the  commission  is  that  of  the 
pollution  of  boundary  waters. 


THE    AMERICAN    AMBULANCE    HOSPITAL 

IN  PABI8 

Western  Eeserve  University  is  the  first 
to  respond  to  a  suggestion  made  by  officers  of 
the  American  Ambulance  Hospital  in  France, 
that  leading  American  medical  schools  send 
to  France  corps  of  men  to  take  charge  of  one 
qf  the  hospital's  services  of  150  beds.  The 
medical  board  of  the  American  Ambulance 
Hospital,  through  Dr.  Joseph  Blake,  has  re- 
quested Dr.  Crile  to  be  the  leader  in  the  pro- 
posed plan.  The  expedition  will  be  financed 
by  the  trustees  and  friends  of  the  university 
and  the  Lakeside  Hospital  and  left  for  France 
on  December  30. 

The  American  Ambulance  Hospital  was  es- 
tablished by  the  trustees  of  the  American  Hos- 
pital at  Paris  almost  immediately  after  the 
outbreak  of  hostilities.  Ambassador  Myron  T. 
Herrick  was  actively  interested  in  the  project 
and  the  building  of  the  Lyc^  Pasteur  at 
Neuilly  was  secured.  The  present  capacity  of 
the  hospital  is  450  beds,  divided  into  services 
of  150  beds  each.  The  suggestion  made  by  the 
medical  board  is  that  several  of  the  leading 
medical  schools  of  the  United  States  send  out 
staffs  to  take  charge  in  succession  of  one  of 
the  hospital  services  of  150  beds,  with  opera- 
ting rooms  and  equipment,  for  periods  of  three 
months  each.  According  to  the  proposed  plan 
the  corps  from  the  several  universities  would 
follow  one  another  without  interruption  of 
service.  The  officials  of  the  Ambulance  Hos- 
pital believe  that  the  opportunity  is  unrivalled 
for  humanitarian  service  and  for  clinical  ex- 
perience and  medical  research. 

Dr.  du  Bouchet  is  the  executive  head  of  tlie 
hospital  and  represents  the  institution  with 
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Qie  French  war  office.  He  also  has  one  of  the 
three  services,  which  he  directs  personally. 
Dr.  Crile  will  have  free  latitude  in  his  own 
service  to  carry  it  on  in  any  way  he  may  de- 
sire. 

The  personnel  of  the  Western  Eeserve  Uni- 
Tersity  expedition  includes: 

Jh.  George  W.  Crile,  professor  of  surgery  in 
Western  Seserve  University  and  visiting  surgeon 
of  Lakaide  Hospital. 

Dr.  Samuel  L.  Ledbetter,  Dr.  Edward  F.  Kleger 
and  Dr.  LeBoy  B.  Sherry,  now  of  the  resident 
staff  of  Lakeside  Hospital,  who  will  aet  as  assist- 
ant surgeons  and  clinical  assistants. 

Dr.  Lyman  F.  Huffman,  of  the  resident  staff  of 
Lakeside  Hospital,  who  will  act  as  clinical  pathol- 
ogist 

Dr.  Charles  W.  Stone,  assistant  professor  of 
flerrous  diseases  in  Western  Beserve  University 
and  Tiaiting  neurologist  of  Lakeside  Hospital. 

Miss  Agatha  Hodgins  and  Miss  Mabel  L.  Little- 
ton, anesthetists. 

Miss  Iva  B.  Davidson  and  Miss  Buth  J.  Boberts, 
from  the  operating  room  staff  of  Lakeside  Hos- 
pital 

Dr.  Crile  takes  with  him  also,  to  assist  in  a 
special  research.  Miss  Amy  F.  Howland,  B.S., 
Mt.  Holyoke  College,  and  William  J.  Crozier, 
PhJD.,  fellow  of  the  department  of  zoology  of 
Harvard  University. 


CHAXLES  SEDGWICK  MINOT 

At  the  meeting  of  the  council  of  the  Amer- 
ican Association  for  the  Advancement  of  Sci- 
ence held  in  Philadelphia  on  December  29,  a 
minute  was  adopted  in  memory  of  Dr.  Minot. 
Dr.  Eliot,  who  was  in  the  chair,  stated  that  he 
liad  been  associated  with  Dr.  Minot  for  more 
than  thirty  years  in  the  work  of  the  Harvard 
Medical  School  and  added  a  fit  tribute  of  ap- 
pieciation.  The  minute,  which  was  presented 
by  Professor  Cattell  and  adopted  by  a  rising 
Tote,  is  as  follows: 

The  eonncil  of  the  American  Association  for  the 
AdTaneement  of  Science  places  on  record  its  sense 
of  irreparable  loss  in  the  death  of  Charles  Sedg- 
viek  Minot  and  its  appreciation  of  the  value  of 
Us  services  to  science,  to  education  and  to  human 
welfare.  Endowed  with  the  best  New  England 
hlood   and   traditions,    trained   there   and   in   the 


schools  of  France  and  Germany,  keen  in  intellect, 
wise  in  counsel,  sure  in  action,  sincere  in  friend- 
ship, he  devoted  his  life  to  the  advancement  of 
science,  the  improvement  of  education,  and  the 
betterment  of  the  agencies  on  which  science  and 
education  depend.  His  contributions  to  embryol- 
ogy, anatomy  and  physiology  gave  him  leadership 
in  those  sciences;  his  high  ideals  of  education 
aided  in  advancing  the  standards  of  medicine  in 
America  and  in  placing  the  Harvard  Medical 
School  in  its  commanding  position.  Not  only  by 
his  original  researches,  by  his  masterly  books  and 
by  his  fine  addressee  and  lectures,  but  in  countless 
other  ways  he  helped  his  fellow-workers  in  science 
— in  the  construction  of  microtomes;  in  the  estab- 
lishment of  a  standard  embryological  collection; 
in  the  improvement  of  bibliographical  and  library 
methods;  in  the  unit  Bystem  of  laboratory  con- 
struction, followed  in  the  beautiful  buildings  of 
the  Harvard  Medical  School;  in  the  early  develop- 
ment of  the  Marine  Biological  Laboratory  at 
Woods  Hole;  in  the  Boston  Society  of  Natural 
History,  of  which  he  was  president  for  many 
years  and  until  his  death;  in  the  Wistar  Institute 
for  Anatomy  and  Biology;  in  the  administration 
of  the  Elizabeth  Thompson  Science  Fund  and  the 
Bache  Fund  of  the  National  Academy  of  Sciences; 
in  international  relations,  as  when  visiting  pro- 
fessor to  Germany  and  in  the  foreign  publication 
of  his  books;  in  the  editing  of  Scdcnce  and  of 
journals  of  anatomy,  zoology  and  natural  history; 
in  the  founding  and  the  conduct  of  the  American 
Society  of  Naturalists  and  the  Association  of  the 
American  Anatomists;  in  the  establishment  of  the 
convocation  week  meetings  of  scientific  societies; 
for  us  especially  by  his  leading  part  in  the  work 
of  the  American  Association  for  the  Advance- 
ment of  Science,  of  which  he  was  secretary  of  sec- 
tion, general  secretary,  twice  vice-president,  presi- 
dent, a  constant  member  of  the  council,  at  the 
time  of  his  death  chairman  of  the  committee  on 
policy.  In  the  American  Association,  as  elsewhere, 
Charles  Sedgwick  Minot  leaves  a  vacant  place 
which  can  never  be  filled.  We  take  up  our  work 
sadly  in  his  absence;  but  we  know  that  it  will  in 
all  the  years  to  come  be  more  fruitful  for  the 
heritage  of  his  service. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  Philadelphia  meeting  of  the  Ameri- 
can Association  for  the  Advancement  of  Sci- 
ence Dr.  W.  W.  Campbell,  director  of  the  Lick 
Observatory,    was   elected   president    for   the 
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meetings  to  be  held  this  year  in  San  Francisco 
and  Columbus. 

Presidknts  of  several  of  the  scientific  so- 
cieties meeting  in  Philadelphia  last  week  were 
elected  as  follows:  The  American  Society  of 
Naturalists,  Dr.  Frank  R.  Lillie,  professor  of 
embryology  in  the  University  of  Chicago; 
Geological  Society  of  America,  Dr.  E.  O.  Ul- 
rich,  U.  S.  Geological  Survey;  American  Psy- 
chological Association,  Dr.  John  B.  Watson, 
professor  of  psychology  in  the  Johns  Hopkins 
University. 

The  American  Mathematical  Society,  meet- 
ing in  New  York  on  January  1  and  2,  elected 
to  the  presidency  Professor  E.  W.  Brown,  of 
Yale  University. 

Dr.  John  Dewey  was  elected  president  of 
the  American  Association  of  University  Pro- 
fessors which  was  organized  in  New  York  City 
on  January  1  and  2. 

The  gold  medal  of  the  Geographical  Society 
of  Chicago  has  been  awarded  to  Colonel  George 
W.  Goethals.  It  will  be  presented  to  him  at 
a  dinner  to  be  given  by  the  society  on  Jan- 
uary 23. 

The  Austrian  Academy  of  Sciences  has 
given  Professor  Wagner  v.  Jauregg  $1,260 
for  his  research  on  the  etiology  of  goiter;  Pro- 
fessor Honigschmid,  of  Prague,  $600,  for  his 
studies  of  the  atomic  weight  of  the  radium 
elements,  and  Professor  Netolitzky,  of  Czer- 
nowitz,  $376  to  continue  his  study  of  the  his- 
tory of  foodstuffs. 

Mb.  E.  J.  Cheney,  one  of  the  assistant  sec- 
retaries of  the  British  Board  of  Agriculture  and 
Fisheries,  has  been  appointed  to  the  office  of 
chief  agricultural  adviser,  and  Mr.  F.  L.  C. 
Floud  to  be  an  assistant  secretary. 

It  is  stated  in  Nature  that  Professor  T.  A. 
Jaggar,  director  of  the  Hawaiian  Volcano 
Observatory,  and  a  group  of  his  assistants, 
had  a  narrow  escape  of  their  lives  during  a 
recent  ascent  of  Mauna  Loa.  The  volcano  had 
become  active,  discharging  large  quantities  of 
lava.  The  scientific  party,  while  making  an 
ascent  to  study  the  eruption,  was  caught  in  a 
snowstorm  and  nearly  overwhelmed  by  snow- 
slides  almost  in  the  path  of  the  lava  streams. 


The  well-known  paleontologist.  Professor 
Otto  Jaekel,  of  Greifswald  University,  Ger- 
many, and  a  member  of  the  Landwehr,  was 
wounded  in  one  of  the  battles  of  the  Yser 
Canal,  and  is  now  recuperating  at  his  home. 

Dr.  Lee  M.  Barney,  formerly  of  Elkhart, 
Bl.,  but  more  recently  of  Miami,  Fla.,  has 
been  awarded  damages  of  $41,600  from  the 
casualty  companies  on  account  of  the  loss  of 
sight  from  a  chemical  explosion  which  oc- 
curred while  he  was  making  experiments  in 
his  laboratory. 

Professor  John  J.  Flather,  head  of  the 
department  of  mechanical  engineering  of  the 
college  of  engineering  of  the  University  of 
Minnesota,  is  spending  a  year's  leave  of  ab- 
sence in  Scotland.  He  has  recently  moved 
from  Girvas,  which  is  on  the  seashore,  to 
Edinburgh,  his  address  being  20  Greenhill 
Place. 

Dr.  R.  R  Dinwiddie,  pathologist  and  bac- 
teriologist of  the  Arkansas  University  and 
Station,  who  has  been  connected  with  the  in- 
stitution since  1887,  has  resigned  with  the  in- 
tention of  retiring  from  active  service. 

Lyman  Carrier,  agronomist  since  1907  in. 
the  Virginia  College  and  Station,  has  accepted 
a  position  with  the  office  of  forage  crop  in- 
vestigations of  the  Department  of  Agricul- 
ture, and  has  been  succeeded  by  T.  B.  Hutche- 
son,  associate  professor  in  plant  breeding  in 
the  University  of  Minnesota. 

Dr.  Harvey  Cushino,  professor  of  surgery 
in  Harvard  University,  delivered  an  illus- 
trated lecture  on  "  The  Portraits  of  Vesalius," 
on  the  evening  of  December  29  at  the  Army 
Medical  School,  Washington. 

Professor  Edward  L.  Nichols,  of  Cornell 
University,  delivered  an  illustrated  lecture  on 
"  Artificial  Daylight,"  at  the  forty-seventh  an- 
nual meeting  of  The  Kansas  Academy  of  Sci- 
ence, which  was  held  in  Topeka  on  Decem- 
ber 22. 

On  December  11  Professor  H.  B.  Ward,  of 
the  University  of  Blinois,  lectured  before  the 
Washington  University  Chapter  of  the  So- 
ciety of  the  Sigma  Xi  on  the  '' Homing  of 
Fishes." 
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The  (Geographic  Society  of  Chicago  holds  a 
meetiiig  on  January  8,  at  which  an  illustrated 
kcture  hy  Miss  Dora  Keen,  of  Philadelphia, 
will  he  given,  entitled  ''Across  Paraguay." 

The  Washington  Academy  of  Sciences  held 
a  joint  meeting  with  the  Botanical  Society  of 
Washington  on  January  6,  to  hear  an  illus- 
trated lecture  hy  Professor  J.  C.  Bose  on 
"The  Response  of  Plants." 

Pbofessob  C.  S.  Shebbington,  Fullerian 
professor  of  physiology  at  the  Hoyal  Institu- 
ti(m,  will  deliver  a  course  of  six  lectures  at 
the  institution  on  muscle  in  the  service  of 
nerve,  during  January  and  February. 

The  Hunterian  oration  of  the  Royal  Col- 
lege of  Surgeons  of  England  will  be  delivered 
by  the  president.  Sir  Watson  Cheyne,  on  Feb- 
rnaiy  15. 

Mrs.  Wallace,  widow  of  Dr.  A.  R  Wallace, 
died  at  Broadstone,  Dorset,  on  December  10, 
after  a  long  illness. 

Pbofessob  Jambs  Habvet  Pettit,  professor 
of  soil  fertility  in  the  college  of  agriculture 
tnd  chief  of  soil  fertility  in  the  experiment 
station  of  the  University  of  Illinois,  died  on 
December  80  at  Pasadena,  California,  where 
he  was  spending  a  leave  of  absence  in  the 
hope  of  benefiting  his  health.  Dr.  Pettit  re- 
ceived his  bachelor's  degree  at  Cornell  in  1900 
and  his  doctor's  degree  at  Gottingen  in  1909. 
Since  1901  he  had  been  connected  with  the 
University  of  Illinois.  He  was  a  member  of 
the  American  Chemical  Association  and  Amer- 
ican Association  for  the  Advancement  of  Sci- 


Ifo.  W.  W.  RocKHHiL,  known  for  his  explora- 
tions in  China  and  Tibet  under  the  auspices 
of  the  Smithsonian  Institution^  and  the  author 
of  several  works  on  this  and  other  Oriental 
subjects,  has  died  at  the  age  of  sixty  years. 

Db.  C.  R.  Ceymble,  of  University  College, 
London,  a  fellow  of  the  Chemical  Society,  has 
been  killed  in  the  war. 

Dr.  a.  Van  Geuchten,  professor  of  anatomy 
and  neoro-pathology  at  Louvain  University, 
lias  died  at  Cambridge. 


M.  L^ON  Vaillant,  doctor  of  medicine  and 
of  sciences,  formerly  professor  at  the  Faculty 
des  sciences  de  Montpellier  and  honorary  pro- 
fessor of  the  Museum  of  Natural  History  at 
Paris,  has  died  aged  eighty  years. 

Among  examinations  announced  by  the  New 
York  State  Civil  Service  Commission,  appli- 
cations for  which  must  be  received  by  January 
15,  are  the  following:  Physiological  chemist. 
State  Department  of  Health.  Salary  $1,800 
to  $2,500.  Applicants  should  have  a  thorough 
knowledge  of  the  principles  of  organic  and 
physiological  chemistry.  They  must  have  had 
at  least  three  years'  practical  experience  in 
physiological  or  biological  chemistry.  Open  to 
men  and  women,  non-resident  and  non-citizens 
subject  to  the  usual  rule  giving  preference  in 
certification  to  citizens  and  residents  of  New 
York  state. — Bacteriologist  and  assistant  bac- 
teriologist. State  Department  of  Health.  Two 
lists  will  be  established  as  a  result  of  this  ex- 
amination: one  eligible  to  appointment  as 
either  bacteriologist  or  assistant  bacteriologist 
at  a  salary  of  $2,000,  open  only  to  men  who 
have  the  degree  of  doctor  of  medicine;  the 
other  eligible  to  appointment  as  assistant  bac- 
teriologist only  at  salaries  ranging  from  $1,200 
to  $1,500,  open  to  both  men  and  women.  Ap- 
plicants should  have  a  thorough  knowledge  of 
the  principles  of  bacteriology  and  must  have 
had  considerable  practical  exi>erience  in  the 
bacterial  diagnosis  of  infectious  diseases,  and 
a  general  knowledge  of  clinical  microscopy  and 
of  gross  and  histological  pathology  is  desira- 
ble.— Assistant  chemist.  Agricultural  Exx)eri- 
ment  Station,  Geneva.  Salary  $1,200.  There 
are  two  vacancies:  For  the  first,  candidates 
must  be  college  or  university  graduates  with 
special  training  in  chemistry,  including  ad- 
vanced analytical  chemistry,  analysis  of  agri- 
cultural materials  such  as  fertilizers,  feeds, 
crops,  etc.,  together  with  some  training  in  the 
microscopic  identification  of  vegetable  tissues 
with  special  reference  to  the  constituents  of 
feeds.  For  the  second  vacancy,  the  require- 
ments are  similar  to  those  for  the  first  except 
that  training  in  microscopical  identification 
is  not  required.  Open  to  non-residents,  sub- 
ject to  usual  rule. — Chief  surveyor,  Conserva- 
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tion  Commission.  Salary  $2,400.  The  ap- 
pointee to  this  position  must  have  had  wide 
experience  as  a  surveyor  of  Adirondack  lands. 
He  is  called  and  is  relied  upon  as  an  expert 
witness  in  title  disputes  and  he  must  therefore 
have  had  wide  experience  in  Adirondack  sur- 
veys, including  experience  in  running  boundary 
lines. 

A  South  American  Exx>edition,  which  will 
work  under  the  joint  auspices  of  the  Field 
Museum  of  Chicago  and  the  New  York  Mu- 
seum of  Natural  History,  has  sailed  on  the 
United  Fruit  liner  Metapan,  going  first  to  La 
Paz,  Bolivia.  From  La  Paz,  the  party  will 
cross  the  Andes  by  pack  train,  and  descend 
into  a  section  of  Bolivia  which  is  entirely  new 
to  the  collector.  The  party  will  descend  either 
the  Beni  or  the  Mamore  Rivers,  and  eventually 
reach  the  Amazon  by  the  Madeira.  The  party 
consists  of  Messrs.  Lee  Garnett  Day,  Alfred  M. 
Collins,  George  K.  Cherrie,  Robert  BL  Becker 
and  W.  F.  Walker.  Mr.  Day  has  traveled  in 
the  Orient  and  in  Brazil.  Mr.  Collins  during 
the  past  two  years  has  made  hunting  trips  in 
South  Africa  and  the  Arctic  regions  north  of 
Siberia.  Mr.  Cherrie  accompanied  the  Roose- 
velt expedition  last  season,  and  has  collected 
for  the  British  Museum,  the  New  York  Mu- 
seum of  Natural  History  and  the  Field  Mu- 
seum of  Chicago.  Mr.  Robert  H.  Becker  has 
just  returned  from  the  Amazon  Valley  and 
southern  Brazil,  where  he  collected  for  the 
Field  Museum. 

Dr.  Frank  Billings,  Chicago,  has  been 
invited  to  deliver  the  Lane  lecture  for  1915. 
The  Journal  of  the  American  Medical  Asso- 
ciation gives  the  list  of  previous  lecturers, 
which  is  as  follows: 

1896.  Sir  William  Macewen,  regius  professor 
of  surgery,  University  of  Glasgow.  **  Surgery  of 
the  Brain." 

1897.  Christopher  Heath,  professor  of  clinical 
surgery,  University  College,  London.  ''Congenital 
Malformations,  Aneurism  and  other  Surgical 
Topics." 

1898.  Thomas  Clifford  Allbutt,  F.R.S.,  regius 
professor  of  physics,  University  of  Cambridge, 
England.    "Diseases  of  the  Heart." 

1899.  Nicholas    Senn,    professor    of    surgery, 


Bush  Medical  College,  Chicago.     ''Topics  in  Qen- 
eral  Surgery." 

1900.    Sir  Michael  Foster,  professor  of  physiol- 
ogy, Cambridge,  England.     "History  of  Physiol- 
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ogy. 

1901.  Sir  Malcolm  Morris,  surgeon,  skin  de- 
partment, St.  Mary's  Hospital,  London.  "Social 
Aspects  of  Dermatology." 

1902.  Sir  Charles  B.  Ball,  regius  professor  of 
surgery,  University  of  Dublin.  "Diseases  of  the 
Bectum. ' ' 

1903.  Oscar  H.  Allis,  Philadelphia,  Pa.  "Dis- 
locations and  Fractures  Involving  Larger  Bones." 

1904.  William  H.  Welch,  professor  of  pathol- 
ogy, Johns  Hopkins  University,  Baltimore.  "In- 
fection and  Inmiunity." 

1905.  Sir  Patrick  Manson.  "Tropical  Dis- 
eases. 
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1906.  John  C.  McVail.  "Practical  Hygiene, 
Epidemics  and  Preventive  Medicine." 

1910.  Beginald  Heber  Fitz,  Hersey  professor 
of  theory  and  practise  of  medicine.  Harvard  Uni- 
versity, Boston.  "A  Consideration  of  Some  Fea- 
tures of  the  Lymphatic  System." 

1911.  E.  Fuchs,  professor  of  ophthalmology, 
University  of  Vienna.  "Importance  of  Ophthal- 
mology in  Its  Belation  to  Systemic  Disease." 

1913.  Edward  Albert  Schaefer,  professor  of 
physiology,  University  of  Edinburgh.  "Internal 
Secretion." 


UNIVEBSITY  AND  EDUCATIONAL  NEWS 
The  sum  of  $2,430,000  was  obtained  for 
Wellesley  College  in  the  fourteen  months  just 
ended,  according  to  a  statement  given  out  by 
the  treasurer.  Of  this  amount  $430,000,  in- 
cluding a  conditional  pledge  of  $200,000  from 
the  General  Educational  Board,  was  raised  be- 
fore the  fire  of  March  17,  when  College  Hall 
was  burned.  The  remaining  $2,000,000  in- 
cludes a  pledge  from  the  Hockefeller  Founda- 
tion of  $750,000.  Only  three  gifts  of  over 
$10,000  have  been  received  since  last  August. 
One  of  these  was  made  but  ten  days  ago,  and 
was  a  gift  from  Mr.  Carnegie  of  $95,000  for 
the  enlargement  of  the  library. 

The  Massachusetts  Institute  of  Technology 
has  received  in  gifts  during  the  past  year  the 
sum  of  $400,000,  besides  two  items  wherein 
the  institute  is  residuary  legatee,  and  the 
amounts  have  not  been  determined.  FoIIotv- 
ing  is  the  list:  Bequest  of  Caroline  L.   W. 
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French  (outright),  $100,000;  (residue),  $100,- 
OOO;  Lucius  Tuttle,  $50,000;  Nathaniel 
Thayer,  $50,000;  William  Endicott  (residue), 
t25,00O;  Matilda  H.  Crocker  (outright),  $20,- 
000;  (residue),  $20,000;  Mrs.  W.  A.  Abbe, 
110,000;  gift  for  (George  Henry  May  scholar- 
ship, $10,000;  gifts  for  research  in  a  number 
of  amoants,  $10,000. 

Ohk)  Uxiyersitt,  Athens,  Ohio,  has  just  put 
into  serrioe  its  $15,000  electric  light  and  power 
plant  The  boiler  plant  was  previously  in- 
stalled in  connection  with  the  central  heating 
system,  and  the  above  sum  covered  the  cost  of 
other  station  equipment,  underground  cables 
OQnnecting  the  station  with  the  various  build- 
iBgSy  and  the  necessary  transformers.  The 
total  capacity  of  the  plant  is  nearly  400  horse- 
power. 

The  complete  report  of  the  proceedings  of 
tibe  First  National  Conference  on  Universities 
and  Public  Service  has  been  printed,  extend- 
ing to  350  pages.  Copies  will  be  sent  free  to 
trustees  and  other  university  officers,  public 
officials,  editors  and  librarians.  To  others  it 
vin  be  sent  at  cost  of  publication  on  appli- 
eation  to  Edward  A.  Fitzpatrick,  Box  880, 
Madiaon,  Wiscojisin. 

HI  J.  Pattebson  has  resigned  as  president 
of  the  Maryland  College  and  Station,  to  take 
effect  July  1,  1915,  recommending  in  his  let- 
iet  of  resignation  th-^  abolishing  of  the  office 
of  president  and  the  substitution  of  an  ad- 
ministrative commission  consisting  of  a  di- 
rector of  college  work,  the  director  of  the  sta- 
tion, and  the  director  of  extension  work.  This 
plan  is  under  consideration  by  the  board  of 
trustees. 


VI8CUS8ION  AND  COBBESFONDENCE 
FRATEBNTTIES    AND   SCHOLARSHIP 

The  communication  on  '^  Fraternities  and 
Scholarship  "  published  in  a  recent  number  of 
SciBxc^^  touches  a  problem  of  decided  inter- 
est—the relation  of  fraternities  to  the  welfare 
^  our  higher  institutions  of  learning — and 
{3ie  vhich  has  received  much  attention  during 
^  past  few  years,  particularly  in  the  univer- 

^ScBNCB,  October  16,  p.  542. 


sities  and  colleges  of  the  south  and  west  The 
treatment  of  the  question  by  the  writer  who 
happens  to  be  the  assistant  dean  for  men  in 
the  University  of  Illinois,  although  presented 
in  a  very  "  readable  "  form,  leaves  much  to  be 
desired  however  from  even  an  elementary  sta- 
tistical standpoint,  and  the  reader  may  well 
hesitate  as  to  the  conclusions  to  be  drawn  from 
the  data  presented,  beyond  the  idea  that  fra- 
ternities may  be  taught  to  appreciate  the  high 
grades  which  are  assumed  to  represent 
scholarship.  Perhaps  the  demonstration  of  a 
proposition  of  this  nature  is  sufficient,  for  the 
opportunity  to  thus  influence  men  separated 
into  groups  competing  with  one  another,  goes 
far  toward  justifying  the  existence  of  such 
groups  even  though  they  may  have  certain 
shortcomings. 

While  among  all  men  students  (2,600)  there 
is  an  increase  in  the  average  grade  from  81.1 
per  cent.^  for  the  first  semester  of  1909-10  to 
82.3  per  cent,  for  the  second  semester  of  1913- 
14  and  among  fraternity  men  (700)  from 
78.7  per  cent,  to  81.9  per  cent,  for  the  same 
period,  the  actual  increase  during  the  five 
years  is  less,  inasmuch  as  average  second 
semester  grades  are  in  every  case  higher  than 
first  semester  grades  of  the  same  college  year, 
a  result  undoubtedly  due  to  the  elimination 
of  the  poorer  students  at  the  end  of  the  first 
semester.  Therefore  similar  semesters  should 
be  compared  and  the  gain  is  from  81.4  per 
cent,  to  82.3  x>er  cent,  for  all  men  students — 
relatively  1.11  per  cent. — and  from  79.7  per 
cent,  to  81.7  per  cent,  for  fraternities — ^rela- 
tively 2.51  per  cent. 

This  is  really  a  small  increase  to  result 
from  a  five-year  propaganda  and  when  taken 
into  consideration  with  other  factors  which 
may  have  been  instrumental  in  bringing  about 
the  result,  one  might  wonder  as  to  whether 
the  smoke  denoted  a  fire.  The  plotting  of 
graphs  with  relatively  long  ordinates  often 
conveys  a  misleading  impression. 

For  the  second  semester  of  1910-11  to  the 
second  semester  of  1913-14  there  is  practically 
no  gain  for  the  average  grade  of  aU  students 
while  fraternity  students  exhibit  a  gain  ap- 

2  Approximaitions  from  the  published  chart. 
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proj^imating  1.7  per  cent,  relatively.  Conse- 
quently the  non-fraternity  graph — ^which  un- 
fortunately was  not  published — ^must  have 
tended  downward.  The  interpretation  of  this 
result  seems  not  to  have  been  considered  in 
the  paper  and  if  we  accept  the  interpretation 
of  the  data  as  a  whole  as  due  to  the  greater 
interest  by  fraternities  in  grades,  the  down- 
ward movement  of  the  plotted  line  is  un- 
doubtedly due  to  the  transfer  of  men  to  the 
one  group  at  the  expense  of  the  other  group. 
Thus  one  might  well  regret  that  there  were 
not  su'bdivisions  Alpha,  Beta,  Gamma,  etc., 
in  the  non-fraternity  group  in  order  to  see  if 
the  competition  engendered  would  not  raise 
the  average  grade  of  all,  instead  of  permitting 
one  to  draw  on  the  other  for  resources. 
The  statement  is  made  that 

in  1909  the  chapters  were  widely  scattered  up 
and  down  the  scale,  and  in  1914  they  are  closely 
grouped  around  the  fraternity  average.  This  fact 
meaxus  undoubtedly  that  during  the  in/terval  be- 
tween these  years  the  fraternities  have  intensified 
their  attention  to  scholarship. 

Such  an  opinion  evidently  based  on  the 
range  between  chapters  with  the  maximum 
and  minimum  grades,  which  happens  to  be 
smaller  in  1914,  is  of  course  no  criterion  of 
"scatter"  as  ordinary  inspection  should  have 
demonstrated.  Computing  the  coefficient  of 
variation  based  on  chapter  units,  it  may  be 
found  that  this  has  a  value  in  1909  of  2.44  db 
.99  per  cent,  and  in  1914  a  value  of  2.02  =t:  .95 
per  cent.,  a  negligible  difference. 

It  would  have  been  of  considerable  inter- 
est to  have  presented  data  for  a  discussion  of 
the  possible  effect  the  increased  interest  by 
students  in  their  marks  might  have  had  on 
grading  by  the  faculty  although  the  latter  will 
deny  it  and  even  charge  that  such  a  sugges- 
tion is  heresy.  Nevertheless  it  is  not  at  all 
impossible  that  the  average  gain  of  1.11  per 
cent,  for  all  students  is  connected  with  a 
factor  of  this  nature,  however  unconsciously 
the  result  may  have  been  brought  about. 

The  whole  question  as  to  the  value  of  grades 
as  a  criterion  for  scholarship  and  efficiency  in 
our  higher  institutions  of  learning,  partic- 
ularly where  based  on  frequent  examinations 


throughout  the  semester,  is  still  an  open  one, 
although  several  interesting  papers  bearing  on 
the  subject  have  been  published.  While  the 
individual  who  would  normally  "  loaf  "  is  thus 
compelled  to  retain  bookish  facts  temx)orarily, 
there  are  others  in  which  a  distaste  for  a  sub- 
ject results  from  such  methods.  It  is  evident 
however  that  until  the  grrade  of  instruction  in 
our  secondary  schools  is  brought  to  a  much 
higher  standard,  we  are  not  in  a  position  to 
adopt  the  plan  of  the  German  universities 
and  require  a  single  examination  x)eriod  as  a 
preliminary  to  the  conferring  of  the  degree. 
The  publication  of  data  relative  to  efficiency 
in  college  instruction  is  to  be  commended,  but 
the  interpretation  of  the  facts  will  often  pre- 
sent many  difficulties.  The  methods  of  cor- 
relation are  adapted  to  solving  numerous 
problems  in  pedagogy,  and  it  is  to  be  hoped 
that  not  only  from  the  University  of  Illinois 
but  also  from  a  large  number  of  other  insti- 
tutions may  data  be  presented  with  a  clear 
mathematical  treatment. 

L.  B.  Walton 
Kenyon  College, 
Gambusr,  O. 

SENTIMENT  VERSUS  EDUCATION 

For  many  years  our  principals,  in  secondary 
schools,  have  been  dinning  into  the  ears  of  tlie 
teachers  the  order  to  teach,  not  to  "  hear  reci- 
tations." The  same  bureaucrats  have  uriged 
the  teachers  to  help  the  dull  ones,  letting  the 
bright  ones  find  their  own  way.  It  has  re- 
sulted that  by  the  time  the  teacher  has  gone 
through  the  ^ye  formal  steps  the  bright  stu- 
dents know  enough  to  make  a  passable  recita- 
tion the  next  day,  at  least  if  the  teacher  proves 
as  "helpful"  as  the  custom  of  the  school  re- 
quires. The  dull  ones  know  that  the  matter 
will  be  gone  over  and  over  again  and  they 
see  no  necessity  to  study.  The  teacher  has 
displaced  the  text-book. 

Our  pupils  do  not  secure  the  power  to  get 
the  meaning  of  any  passage  more  complex 
than  what  we  find  in  the  daily  paper  or 
popular  novel.  This  is  partly  due  to  the  fact 
that  the  teacher  is  ordered  to  use  "simple 
language,  the  language  of  all  great  writers.** 
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We  have  to  define  efficiency  by  "work  out 
divided  by  work  in."  The  teacher  has  also 
Teplaced  the  dictionary. 

Our  school  work  in  what  is  called,  from 
CDStom,  reading  seems  to  consist  in  reciting 
some  "  pieces,"  very  ultra-modem,  calling  for 
some  acting  and  a  little  thought  Later  the 
pupila  are  required  to  learn  what  some  critic 
has  said  about  the  great  works,  with  perhaps 
extracts  from  the  professor's  doctorate  thesis. 
It  is  then  certain  that  the  pupil  will  not  read 
any  of  the  books  which  he  has  heard  called 
dassics. 

A  teacher  found  that  his  pupils  could  not 
get  what  was  in  the  book.  They  said :  "  Why 
do  the  books  not  present  the  matter  as  you 
do!"  He  wrote  the  book;  he  reported  that 
the  reviewers  said  that  it  was  about  as  dry  a 
book  as  they  had  ever  seen. 

John  N.  James 
Indiana,  Pa. 

THE    OOrrON    WORM    MOTH 

I  WAS  interested  in  Professor  Femald's  note 
on  the  cotton  worm  moth  in  your  issue  of 
November  27.  Professor  Femald  reports  that 
few  of  these  moths  were  taken  in  Massachu- 
setts in  1912.  Now  in  1912  we  had  a  great 
fligit  of  them  here,  the  only  invasion  on  a 
Jtrge  scale  that  I  have  heard  of  in  this  locality. 
They  were  here  by  the  tens  of  thousands, 
literally  covering  the  ground  for  a  space  of 
100  square  feet  or  so  under  some  of  the  street 
lights. 

The  moths  arrived  on  the  night  of  October 
10;  the  night  watchman  in  the  village  told 
me  they  came  in  all  at  once  at  about  3  a.m. 
and  flew  for  a  time  in  such  swarms  round  the 
efectric  lights  "  that  you  couldn't  see  the  lights 
for  the  moths."  They  were  reported  in  large 
numbers  in  at  least  one  other  village  near 
here;  and  my  father  who  was  then  living  in 
I«ndon,  Ontario,  wrote  me  that  there  had 
l«n  an  invasion  there  which  arrived  two  or 
tbee  days  earlier  than  ours  here,  but  which 
nnist  have  been  on  the  same  large  scale  as  to 
nmnbers. 

It  would  be   interesting  to  know  whether 


these  were  parts  of  the  same  front,  or  separate 

swarms  moving  independently. 

In  1913  I  saw  none  here,  but  during  the 

past   autumn   there   were   a   few   specimens, 

though  I  have  no  record  of  the  date  of  their 

appearance.  A.  P.  Saunders 

Clinton,  N.  Y. 

meteorological  observations  in  germany 

A  LETTER  dated  Berlin,  November  30,  1914, 
from  Professor  Dr.  Gustav  Hellmann,  director 
of  the  Royal  Prussian  Meteorological  Insti- 
tute in  Berlin,  advises  us  that  the  usual  reg- 
ular observations  are  being  maintained  with- 
out interruption  throughout  the  German  Em- 
pire. So  far  as  the  internal  weather  forecasts 
for  Germany  are  dependent  upon  cable  reports 
from  foreign  countries  they  are  made  with 
difficulty;  all  such  reports  are  at  present  inter- 
rupted, even  those  from  Iceland,  since  the 
latter  come  over  a  Danish  cable  that  lands  at 
Aberdeen  where  they  are  suppressed  and  are 
not  i)ermitted  to  reach  even  Copenhagen.  The 
regular,  though  belated  arrival  of  the  Meieoro- 
logische  Zeitschrifi,  together  with  other  scien- 
tific publications  show  that  the  German  scien- 
tific world  is  far  from  suspending  its  existence 
during  its  present  struggle. 

C.  Abbe,  Jr. 
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An  Account  of  the  Mammals  and  Birds  of  the 
Lower  Colorado  Valley,  with  Especial  Refer- 
ence to  the  Distributional  Problems  Pre- 
sented.  By  Joseph  Grinnell.  University 
of  California  Publications  in  Zoology,  Vol. 
12,  No.  4,  pp.  61-294,  Pis.  3-13,  9  text 
figures,  March  20,  1914. 

The  report  before  us  gives  the  results  of  an 
expedition  undertaken  in  the  spring  of  1910 
by  the  California  Museum  of  Vertebrate 
Zoology.  Since  the  founding  of  this  mu- 
seum by  Miss  Annie  M.  Alexander,  in 
1908,  Grinnell  and  his  staff  have  spent  much 
of  their  time  in  the  field,  accumulating 
extensive  series  of  specimens,  representing  the 
fauna  of  California  and  adjacent  states,  and 
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of  the  coast  region  as  far  north  as  Alaska. 
This  valuable  material  has  been  collected 
largely  with  a  view  to  the  study  of  geographic 
variation.  Throughout  that  time,  and  indeed 
for  a  much  longer  period,  the  author  of  the 
present  report  has  been  active  in  describing 
and  subdividing  species  of  Pacific  Coast  birds 
and  mammals. 

A  considerable  proportion  of  the  vertebrates 
of  this  region  are  represented  in  different 
parts  of  their  range  by  different  local  races, 
for  which  the  term  ''subspecies"  has  gained 
general  acceptance.  Indeed,  the  process  of 
"splitting"  in  these  g^roups  has  been  carried 
to  such  lengths  that  a  large  majority  of  the 
birds  and  about  three  fourths  of  the  mammals 
listed  in  the  paper  here  considered  are  desig- 
nated by  trinomials.  Outside  of  tazonomic 
circles  the  feeling  is  sometimes  expressed  that 
these  trinomials  Btand  for  more  or  less  ficti- 
tious entities,  the  product  of  minds  in  which 
the  passion  for  detecting  differences  has  al- 
most reached  the  stage  of  paranoia.  In  quite 
a  different  spirit  is  Bateson's  recent  advice 
to  the  systematists  to  "subdivide  their  mate- 
rial into  as  many  si>ecies  as  they  can  induce 
any  responsible  society  or  journal  to  publish," 
since  "  the  collective  si)ecies  is  a  mere  abstrac- 
tion, convenient  indeed  for  librarians  and 
beginners,  but  an  insidious  misrepresentation 
of  natural  truth."  ^  Whether  these  ultimate 
subdivisions  are  termed  species  or  subspecies 
is,  of  course,  a  matter  of  secondary  importance. 
The  main  thing  is  that  they  should  be  de- 
scribed and  named. 

It  is  probably  no  mere  accident  that  several 
of  the  leading  exponents  of  the  "isolation" 
theory  of  specific  differentiation  have  done 
much  of  their  field  work  on  the  Pacific  Coast 
of  North  America.  Here  the  subdivision  of 
the  earth's  surface  by  means  of  natural  barriers 
is  carried  to  an  extreme  probably  not  else- 
where found  within  the  limits  of  the  United 
States.  It  is  true  that  in  many  cases  the  areas 
thus  marked  off  differ  very  greatly  in  their 
climatic  conditions,  as  witness  the  abrupt 
change  which  we  encounter  in  crossing  the 

1  Bateson,  '* Problems  of  Genetics,"  Yale  Uni- 
versity Press,  1913. 


mountains  from  the  Mojave  Desert  to  the 
orange  belt  of  southern  California.  Any 
specific  differences  which  are  met  with  on  the 
opposite  sides  of  such  a  barrier  might  be 
attributed  to  environmental  differences  acting 
directly  or  indirectly.  Such  cases  do  not»  of 
course,  prove  anything  as  to  the  efficacy  of 
isolation  per  se  in  giving  rise  to  divergent 
descent  lines. 

In  the  lower  Colorado  River,  however,  Grin- 
nell  finds  what  he  regards  as  a  critical  in- 
stance. Here  is  a  river,  bordered  on  each  side 
by  a  vast  expanse  of  desert,  uniform  in  its 
character  for  great  distances,  whether  to  the 
right  or  left.  Considered  as  a  physical  envi- 
ronment, the  California  side  of  the  river  is 
identical  with  the  Arizona  side.  Yet  of  the  23 
sx>ecies  of  rodents  collected  in  the  valley  of 
the  Colorado  by  the  museum  expedition  of 
1910  Grinnell  and  his  party  found  8  which 
were  absolutely  restricted  to  one  or  the  other 
side  of  the  river.  These  last  were  all  strictly 
desert-dwelling  forms  which  probably  never 
visit  the  water's  edge.  On  the  other  hand, 
the  inhabitants  of  the  lower  reaches  of  the 
river  bottom  were  found  to  be  in  every  in- 
stance common  to  the  two  banks. 

The  case  upon  which  the  greatest  stress  is 
laid  is  that  of  two  species  of  ground-squirrel, 
belonging  to  the  genus  Ammospermophilus. 
Twenty-four  specimens  of  A.  karrisi  harrisi 
were  captured  at  scattered  points  on  the  Ari- 
zona side  of  the  river,  while  seventeen  speci- 
mens of  the  closely  related  A»  leucurua  leucurus 
were  taken  on  the  California  side,  the  two 
occupying  the  same  "  ecologic  niche  "  in  their 
respective  territories.  In  no  case  was  a  single 
individual  found  on  the  "wrong"  side  of  the 
river.  These  two  species  were  seen  at  points 
only  about  850  feet  apart  in  a  direct  line. 
Commenting  on  this  case,  Grinnell  zemarka: 

The  sharp  separation  of  the  ranges  of  [such I 
nearly  related  vertebrates  by  a  barrier  of  saeli 
narrow    width    is,    to    the   beet    of    the   writer's 
knowledge,  not  known  elsewhere  in  North  Amer- 
ica. 

The  author  makes  the  assumption  common 
to  both  Lamarckians  and  Natural  Selectionists 
that  morphological  differences  must,  in  some 
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vay,  result  from  environmental  differences. 
But,  in  this  instance,  ''the  climatic  features 
(zonal  and  fannal,  as  well  as  associational) 
are  identical  on  the  two  sides  of  the  river.*' 
Therefore,  it  is  "reasonable  to  presuppose 
separate  and  rather  remote  centers  of  differ- 
entiation,  and  convergent  dispersal  through 
time  and  space  which  brought  the  resulting 
types  to  the  verge  of  the  river,  beyond  which 
they  were  unable  to  spread."  It  is  needless  to 
point  out  that  hypotheses  exist,  e,  g.,  that  of 
"mutation/'  which  do  not  invoke  the  aid  of 
environmental  differences  to  account  for  all 
specific  change.  According  to  such  a  view,  the 
'•'remote  centers  of  differentiation"  could  be 
dispensed  with. 

If,  as   Grinnell   believes,   the  two   sets   of 
animals   "  have  undoubtedly  descended  from 
ancestral  lines,  which  have  invaded  the  terri- 
tory from  the  two  opposite  directions,"  already 
specifically  distinct,  we  can  not  see  the  force 
of   the    conclusion    that    "adequate    ground 
is  afforded  for  the  belief  that  intervention  of 
barriers  is  a  prime  factor  in  the  differentiation 
of  species.*'     All  the  evidence  shows  in  this 
case  is  that  the  barrier  has  kept  these  species 
apart.     It  may  have  had  nothing  to  do  with 
their  differentiation  as  species.    Indeed,  in  the 
absence  of  experimental  evidence,  we  can  not 
even  affirm  with  certainty  that  any  physical 
barrier  has  been  necessary  for  the  continued 
maintenance  of  their  specific  distinc^ess.    It 
is  not  impossible  that  a  high  degree  of  sterility 
would  be  found  to  exist  between  the  California 
and  the   Arizona   species.     Nevertheless,  the 
facts,  as  described,  are  of  great  interest.    Fur- 
ther expeditions  should  be  sent  into  the  valley 
of  the  Colorado  for  the  express  purpose  of  test- 
ing some  of  these  important  questions.    And 
the  work  should  be  done  before  nature's  orig- 
inal scheme  of  distribution  has  become  hope- 
lessly muddled  through  man's  agency. 

Grinnell  recognizes  "three  distinct  orders 
of  distributional  behavior  as  regards  terrestrial 
vertebrates."     First, 

erery  g^Tiiwial  is  believed  to  be  limited  in  distribn- 
tion  amaUy  by  greater  or  less  degree  of  tempera- 
taie,  more  parti  enlarly  by  that  of  the  reprodnc- 
tiTe  aeaaon.  .  .   -  When  a  number  of  animals  (al- 


ways in  company  with  many  plants  similarly  re- 
stricted) approximately  agree  in  snch  limitation, 
they  are  said  to  occupy  the  same  life-zone. 

Throughout  this  and  many  other  papers  by 
the  same  author  the  "life-zone"  conception 
plays  a  prominent  role.  The  zones  recognized 
by  C.  Hart  Merriam  are  adopted  by  Grinnell, 
and  their  existence  accepted  as  a  fundamental 
datum,  without  the  necessity  of  their  being 
justified  to  the  reader.  The  author  believes, 
following  Merriam,  that  the  position  and  ex- 
tent of  these  "zones"  is  determined  by  tem- 
perature conditions.  Yet  it  is  obvious  that, 
throughout  considerable  portions  of  the  con- 
tinent, the  details  of  temperature  distribution 
are  not  known  with  any  approach  to  precision. 
Thus,  the  actual  criterion  which  the  field 
zoologist  falls  back  upon  in  any  given  case  is 
the  character  of  the  fauna  and  flora  which  he 
finds  associated  together.  The  presence  of 
certain  species  shows  him  that  he  chances  to 
be  in  this  or  that  "  life-zone."  It  is  assumed, 
though  apparently  seldom  verified,  that  wher- 
ever these  particular  species  occur  in  conjunc- 
tion, the  temperature  conditions  are  in  some 
essential  respect  similar. 

It  would  seem  a  priori  that  in  traveling 
along  a  uniform  gradient  from  a  region  of 
higher  to  one  of  lower  average  temperature, 
or  vice-versa,  one  would  continually  pass  into 
and  out  of  the  ranges  of  species  which  found 
their  limits  of  physiological  adaptability  at 
different  points  along  the  line.  One  would 
scarcely  expect  to  encounter  critical  points, 
where  the  fauna  and  flora  as  a  whole,  or  at 
least  the  most  characteristic  members  of  it, 
were  suddenly  replaced  by  a  quite  different 
assemblage.  Yet  this  is  the  essence  of  the 
"  life-zone  "  conception. 

It  would  be  foolhardy,  indeed,  for  a  zoologist 
of  limited  field  experience  to  criticize  this  con- 
ception. It  is  doubtless  based  upon  extensive 
and  accurate  observations  and  represents  real 
facts.  But  unfortunately  they  are,  in  a  high 
degree,  facts  which,  by  their  very  nature,  are 
scarcely  communicable  to  most  biologists.  Be- 
fore the  life-zone  conception  can  be  of  much 
service  to  the  average  student  of  evolutionary 
problems  it  will  have  to  be  expressed  in  terms 
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which  he  is  able  to  comprehend  without  ma- 
king extended  explorations,  under  the  personal 
escort  of  one  of  the  initiated.  Until  then,  such 
expressions  as  "Upper  Sonoran,"  *' Transi- 
tion "  and  the  like  will  be  to  him  mere  empty 
names,  or  at  best»  they  will  recall  to  his  mind 
certain  colored  areas,  on  a  map  of  North 
America,  the  boundaries  of  which  seem  to  have 
been  chosen  quite  arbitrarily. 

The  second  type  of  "distributional  be- 
havior^' recognized  by  Grinnell  is  that  which 
he  terms  "faunal."  The  various  life-zones 
are  each  subdivided  into  a  number  of  "  f aunal 
areas  "  (or,  more  simply,  "  faunas  ")»  "  on  the 
causative  basis  of  relative  uniformity  in  humid- 
ity." We  must,  at  the  outset,  question  the 
wisdom  of  appropriating  the  word  "  fauna  "  for 
use  in  such  a  restricted  and  technical  sense, 
particularly  since  quite  a  variety  of  meanings 
have  already  been  attached  to  it  by  previous 
writers. 

Grinnell  regards  it  as  "probable  that  every 
species  is  afFected  by  both  orders  of  geographic 
control"  (».  e,,  temperature  and  humidity), 
though  believing  the  influence  of  temperature 
to  be  the  greater  of  the  two.  While  this  belief 
in  the  role  played  by  humidity  does  not  appear 
to  be  based,  in  any  single  case,  upon  exact 
observational  data,  it  would  surely  be  unrea- 
sonable to  throw  it  out  of  consideration  on 
that  account.  One  does  not  require  an  accu- 
rate hygrometer  to  sense  the  difference  in 
humidity  between  the  atmosphere  of  the  red- 
wood district  of  northwestern  California  and 
that  of  the  Mojave  Desert.  We  can  not  help 
wondering,  however,  whether  sufficient  care 
has  been  taken  to  disentangle  the  effects  of 
atmospheric  humidity  from  those  of  rainfall 
and  soil  humidity.  Eegions  of  high  atmos- 
pheric humidity  may  be  regions  of  high  rain- 
fall as  well,  but  the  reverse  is  not  infrequently 
true,  as  witness  the  coast  of  southern  Cali- 
fornia. It  is  a  matter  of  common  knowledge 
that  vegetation  is  far  more  affected  by  the 
though  the  latter  is  also  an  important  factor.^ 
moisture  of  the  soil  than  by  that  of  the  air, 

s  Transeau  {American  Naturaiist,  December, 
1905)  contends  that  the  controlling  influence  for 
plants  is  the  ratio  of  rainfall  to  evaporation. 


Since  the  distribution  of  animals  is  so  largely 
conditioned  by  that  of  plants,  the  indirect 
effects  of  rainfall  and  soil  humidity  upon  the 
fauna  of  a  region  are  beyond  doubt.  With 
rodents  and  other  burrowing  animals  it  seems 
not  unlikely  that  the  effects  are  much  more 
direct. 

The  third  "category  of  distributional  con- 
trol "  recognized  by  Grinnell  is  that  which  he 
terms  "  associational."  By  "  associations  "  ho 
means  "tracts  of  relatively  uniform  environ- 
mental condition,  including  their  inanimate 
as  well  as  living  elements."  They  are,  of 
course,  subdivisions  of  a  "fauna,"  just  as 
"faunas"  are  subdivisions  of  a  " life-zone.'* 
The  "  association "  proper  to  a  species  repre- 
sents its  habitat,  in  the  narrower  sense,  as 
distinguished  from  its  geographical  range.  It 
is  here  that  we  find  the  most  conspicuous 
correlation  of  the  "so-called  adaptive  struc- 
tures of  animals  .  .  .  with  certain  mechanical 
or  physical  features  of  their  environment." 

The  associations  considered  in  the  present 
report  are  all  (except  one)  named  for  some 
characteristic  plant,  and,  in  fact,  the  term 
itself  is  borrowed  from  the  botanists,  by  whom 
this  conception  was  first  developed.  Ten  of 
these  associations  are  distinguished  in  the 
lower  Colorado  Valley  traversed  by  the  expe- 
dition under  consideration.  This  whole  region^ 
however,  belongs  to  the  "Colorado  Desert 
Fauna"  and  to  the  "Lower  Sonoran  Life- 
Zone." 

The  report  contains  a  considerable  fund  of 
valuable  ecological  detail,  palpably  based  upon 
careful  observation,  and  in  a  large  degree  co- 
ordinated, so  as  to  lead  to  conclusions,  or  at 
least  to  definitely  formulated  problems.  In 
this  last  respect  it  stands  in  gratifying  con- 
trast to  the  recent  output  of  some  of  the  pro- 
fessed exponents  of  the  science  of  ecology.  A. 
highly  interesting  special  instance  is  Grinnell's 
discussion  of  associational  restriction,  as  illus- 
trated by  the  various  species  of  pocket-mice 
(Perognathus).  Here  a  truly  quantitative 
mode  of  treatment  has  been  resorted  to,  and 
very  instructive  results  reached,  despite  the 
comparatively   small  number   of   individuals. 
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If  nothinif  more,  they  point  out  a  promising 
method  of  detecting  and  measuring  associa- 
tional  preferences  among  animals  which  may 
lie  readily  trapped. 

The  eyolutionary  theories  of  Darwin  and 
Wallace  were  largely  founded  upon  personal 
oheerrations  of  geographical  distribution.    The 
modem  student  of  genetics,  on  the  contrary, 
carries  on  his  studies  for  the  most  part  in  the 
laboratory  and  the  breeding  pen.    It  is  signif- 
ieant^  therefore,   that  Bateson,*  perhaps  the 
foremost  livinef  Mendelian,  devotes  a  consider- 
able portion  of  a  recent  volume  to  the  prob- 
Ibds  of  geographic  variation.     And  one  can 
hardly  read  that  vohmie  attentively  without 
being  convinced  that  the  field  naturalist  holds 
the  key  to  some  of  the  most  imi)ortant  secrets 
of  nature.    It  is  not  improbable,  therefore,  that 
vorks  of  the  sort  here  reviewed  will  come  to 
receive  more  serious  consideration  from  those 
vho  are  concerned  primarily  with  the  problems 
of  organic  evolution. 

Francis  B.  Sumnsb 

BCKIPPS    iNSTITUnOK    FOB 

Biological  Bbsbabch, 
La  Jolla,  Calif. 

Ckemical  Technology  and  Analysis  of  Oils, 

Fats  and  Waxes,    By  Db.  J.  Lewkowitsoh. 

Edited  by  George  H.  Warbdbton.    Vol.  11. 

1914.    Pp.  994.     $6.50. 

The  first  volume  of  this  work  appeared  in 
this  country  while  the  author  lay  dead.  While 
&  death  of  an  eminent  chemist  is  always 
to  be  regretted,  in  this  case  there  was  an  addi- 
tional reason  for  regret — the  delay,  or  worse 
7^  the  possible  non-appearance  of  the  re- 
zaainder  of  the  treatise.  The  delay  has  been 
ao  slight  as  not  to  be  noticed  and  the  editorial 
work  has  been  most  satisfactorily  performed  by 
Mr.  Warburton,  who  for  seventeen  years  was 
iBMciated  with  Dr.  Lewkowitsch  in  his  analyt- 
ical practise. 

This  volume  has  been  increased  in  size  by 
^irteen  per  cent.;  important  additions  have 
been  made  in  the  articles  on  linseed,  tung, 
A9y  besn,  cocoanut  oils  and  candelilla  wax,  as 

'Op.  eit. 


well  as  minor  additions  to  other  portions  to 
bring  them  thoroughly  up  to  date. 

The  work  may  fairly  be  described  as  monu- 
mental; nothing  would  seem  to  have  escaped 
attention.  Even  the  toxicity  of  the  different 
chlorides  with  two  atoms  of  carbon  has  been 
given,  as  having  a  bearing  on  their  technolog- 
ical uses. 

Notwithstanding  the  very  full  table  of  con- 
tents, the  reviewer  misses,  and  must  wait  a 
year  perhaps  for,  an  index  which  it  would 
seem  advisable  to  include  in  each  volume. 
Similarly  the  reviewer  is  inclined  to  question 
the  advisability  of  including  the  large  amount 
of  statistical  matter  about  the  commercial 
side.  That,  it  would  seem,  might  well  form 
the  subject  of  a  single  volume,  like  the 
author's  ''Laboratory  Guide  to  the  Fat  and 
Oil  Industry  "  and  be  revised  and  brought  up 
to  date  more  frequently.  If  the  work  con- 
tinues to  grow  as  it  has  in  the  past,  it  would 
seem  worth  while  to  consider  its  publication 
by  some  society,  as  its  compeer  ''Beilstein" 
has  been  taken  over  by  the  German  Chemical 
Society.  A.  H.  Gill 


SPECIAL  ABTICLE8 
THE  NITROGEN  NUTRITION  OF  GREEN  PLANTS 

It  is  the  teaching  of  botanists  that  green 
plants  obtain  their  nitrogen  chiefly  in  the  form 
of  nitrates,  though  ammonium  salts  may  be 
utilized  to  some  extent  by  certain  plants  at 
least.  Exceptions  to  this  general  rule  are 
those  plants  provided  with  root-tubercles  (and 
bog  plants  and  others  which  have  mycorrhizaf). 
These  plants  obtain  their  nitrogen  in  the  form 
of  organic  compounds  made  for  them  by  the 
bacteria  growing  in  the  tubercles. 

That  nitrogen  circulates  throughout  the 
structures  of  plants  in  organic  combination 
is  certain.  There  does  not  appear  to  be  any 
reason  why  similar  compounds  which  are  solu- 
ble and  diffusible  (amino  acids?)  should  not 
be  taken  up  through  the  roots  of  plants  and 
utilized  as  such.  It  appears  to  the  writer  that 
this  must  very  probably  be  the  case.  Argu- 
ments in  favor  of  this  view  are: 

1.  The  nitrogen  nutrition  of  the  leguminous 
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plants  and  others  with  root-tubercles  is  of  this 
character. 

2.  The  close  symbiosis  between  "Azoto- 
bacter"  and  similar  nitrogen-absorbing  bac- 
teria and  many  species  of  algsB  is  well  known. 

3.  The  increased  production  of  timothy  and 
other  grasses  when  sown  along  with  clover, 
not  merely  following,  has  been  demonstrated. 

4.  The  vigorous  growth  of  plants  in  soils 
very  rich  in  organic  matter.  Such  material 
inhibits  the  growth  of  the  nitrous-nitric  bac- 
teria when  grown  in  culture,  and  may  do  so  in 
soil,  so  that  nitrates  may  not  account  for  this 
yigorous  growth. 

5.  As  a  general  rule  the  most  fertile  soils 
contain  the  most  bacteria. 

6.  The  doctrine  that  nitrates  furnish  the 
nitrogen  to  plants  was  established  before  the 
activities  of  bacteria  in  the  soil  were  suspected 
and  should  be  re-investigated  under  conditions 
absolutely  controlled  as  to  sterility.  It  is 
probably  true  in  large  part,  but  may  not  be  the 
exclusive  method. 

It  would  seem  that  one  of  the  chief  func- 
tions of  bacteria  in  the  soil  is  to  prepare  solu- 
ble organic  compounds  of  nitrogen  for  the  use 
of  green  plants.  It  does  not  appear  to  be 
really  necessary  that  organic  nitrogen  com- 
pounds decomposing  in  the  soil  must  be  "  am- 
monified," "nitrited"  and  "nitrated,"  as  is 
now  generally  held  since  Winogradsky  demon- 
strated the  activities  of  bacteria  in  these  lines 
to  account  for  the  presence  of  nitrates  in  the 
soil. 

Experiments  have  been  made  by  various  ob- 
servers in  growing  seedling  plants  of  different 
kinds  in  water  culture  with  one,  or  in  some 
cases,  several  of  the  amino  acids  as  sources  of 
nitrogen.  Most  of  these  experiments  have 
been  disappointing.  Plant  proteins  are  not 
so  different  from  animal  proteins,  nor  plant 
protoplasm  (apart  from  the  chlorophyl- 
containing  portions)  from  animal  proto- 
plasm as  to  lead  one  to  suppose  that  it  could 
be  built  up  from  one  or  two  amino  acids 
any  more  than  animal  protoplasm  can.  The 
writer  is  strongly  convinced  from  investigations 
on  this  subject  for  several  years  that  it  should 
be  thoroughly  investigated.     It  will  require 


careful  experimentation  and  possibly  rather 
large  funds  to  provide  the  amounts  of  amino 
acids  that  would  probably  be  needed,  but  might 
result  in  a  decided  change  in  current  ideas  of 
soil  fertility  and  in  the  use  of  nitrogen 
fertilizers. 

Chas.  B.  Morret 

Ohio  State  Univeesity 


THE    PHILADELPHIA    MEETING    OF    THE 

AMEBIC  AN  ASSOCIATION  FOR   THE 

ADVANCEMENT  OF  SCIENCE 

The  sixty-sixth  meeting  of  the  American 
Association  for  the  Advancement  of  Science 
and  of  the  affiliated  national  scientific  societies 
was  held  in  Philadelphia,  December  28,  1914, 
to  January  2,  1915.  Houston  Hall  at  the  Uni- 
versity of  Pennsylvania  was  the  headquarters 
and  most  of  the  meetings  of  the  sections  and 
affiliated  societies  were  held  in  the  various 
buildings  of  the  university. 

The  registered  number  of  members  in  at- 
tendance was  one  of  the  largest  in  the  history 
of  the  association,  being  1,086.  The  number 
for  the  affiliated  societies  could  not  be  definitely 
ascertained.  A  number  of  institutions  sent 
delegates  to  the  meeting  and  ten  foreign  asso- 
ciates were  elected  for  the  meeting.  The  fol- 
lowing affiliated  societies  met  during  the  week : 

American  Physical  Society. 

The  Geological  Society  of  America. 

Paleontological  Society  of  America. 

American  Alpine  Club. 

American  Society  of  Zoologista 

American  Society  of  Naturalists. 

American   Association  of  Entomologists. 

Entomological  Society  of  America. 

Botanical  Society  of  America. 

American  Phytopathological   Society. 

Society  for  Horticultural  Science. 

Sullivant  Moss  Society. 

American  Microscopical  Society. 

American  Fern  Society. 

American  Anthropological  Association. 

American  Folk-Lore  Society. 

American   Psychological   Association. 

Southern  Society  for   Philosophy  and  Pflychol- 

ogy. 

Society  of  American  Bacteriologists. 
American  Federation  of  Teachers  of  the  Mathe- 
matical and  the  Natural  Sciences. 
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iLmeriean  Nature  Study  Society. 
Sdiool  Garden  Assoeiatioii  of  America. 
Society  of  Sigma  Xi. 

The  formal  ox>ening  of  the  association  took 
place  on  Monday  evening  at  the  first  general 
session  when  tlie  meeting  was  called  to  order 
hy  the  retiring  president.  Dr.  Edmund  B. 
Wilson.  Dr.  Wilson  introduced  the  president 
of  the  meeting.  Dr.  Charles  W.  Eliot.  After 
the  welcoming  address  and  the  reply  by  the 
president,  the  retiring  president  delivered  the 
annual  address,  on  '^  Some  Aspects  of  Prog- 
ress of  Modem  Zoology."  This  meeting  was 
followed  by  a  reception  to  the  members  of  the 
association  and  a£SQiated  societies  by  Provost 
and  Mrs.  Smith  in  the  univelrsity  museum. 

Two  public  lectures  complimentary  to  the 
citizens  of  PhOadelphia  and  vicinity  were 
given  during  the  week.  The  first  was  by  Dr. 
Dayton  C.  Miller  on  "  The  Science  of  Musical 
Sounds,"  on  Tuesday  evening  in  the  Asbury 
IL  E.  Church;  the  second  lecture  was  by  Dr. 
William  H.  Nichols  on  "The  War  and  the 
Chemical  Industry,"  on  Wednesday  at  the 
same  place.  Both  of  these  lectures  were  well 
tttended. 

The  sections  and  affiliated  societies  held 
their  meetings  morning  and  afternoon  during 
the  week  and  many  important  papers  were 
read. 

Numerous  smokers  and  dinners  were  held 
by  the  various  societies.  The  University  of 
Pennqrlvania  very  generously  furnished  lunch- 
eon each  day  in  the  gymnasium  for  all  of  those 
in  attendance. 

The  vice-presidential  addresses  given  before 
the  sections  were  as  follows : 

Section  A:  ''The  Object  of  Astronomical  and 
Mathematical   Research/'  by   Frank  Schlesinger. 

Section  B:  '^Becent  Evidence  for  the  Existence 
«f  the  Nnclens  Atom/'  by  A.  D.  Cole. 

Section  C:  "Theories  of  Fermentation/'  by  C. 
L.  Alsbnrg. 

Section  D:  "Safety  Engineering/'  by  O.  P. 
Haod. 

Section  E:  "The  Relief  of  onr  Pacific  Coast/' 
by  J.  a  Dillcr. 

Section  F:  "The  Research  Work  of  the  Tortu- 
pe  Laboratory  of  the  Carnegie  Institution  of 
Washington^''  by  Alfred  G.  Mayer. 


Section  G:  "The  Economic  Trend  of  Botany/' 
by  Henry  C,  Cowles. 

Section  H:  "The  Function  and  Test  of  Defi- 
nition in  Psychology/'  by  Walter  B.  Pillsbury. 

Section  I:  "The  Social  and  Economic  Value  of 
Technological  Museums/'  by  Judson  G.  Wall. 

Section  K:  "The  Classification  of  Nervous  Re- 
actions/' by  Theodore  Hough. 

Section  L:  "The  American  Rural  Schools/'  by 
P.  P.  Claxton. 

Section'  M:  "The  Place  of  Research  and  of 
Publicity  in  the  Forthcoming  Country -Life  De- 
velopment/' by  L.  H.  Bailey. 

The  most  important  actions  of  the  council 
were  as  follows: 

The  election  of  256  members  and  620  fellows. 

The  committee  on  policy  recommended  the 
following  resolutions,  which  were  adopted  hy 
the  council. 

Resolved,  That  the  Committee  on  Policy  shall 
consist  of  the  president^  the  permanent  secretary 
and  nine  other  members,  three  to  be  elected  an- 
nually. Non-attendance  at  the  meetings  for  one 
year  to  constitute  resignation  from  the  com- 
mittee. 

Second.  The  following  committee  was  elected; 
to  serve  for  one  year:  Messrs.  A.  A.  Noyes,  R.  8. 
Woodward  and  J.  McKeen  Cattell;  to  serve  for 
two  years,  Messrs.  D.  T.  McDougal,  W.  J. 
Humphreys  and  E.  L.  Nichols;  to  serve  for  three 
years,  Messrs.  H.  L.  Fairchild  and  E.  C.  Picker- 
ing. 

Third,  Dr.  Stewart  Paton  was  elected  to  fill  the 
vacancy  on  the  committee  caused  by  the  death  of 
Dr.   C.    S.   Minot. 

Fourth.  Dr.  Edward  S.  Morse  and  Dr.  T.  0. 
Mendenhall  were  made  life  members  of  the  as- 
sociation under  the  terms  of  the  Jane  M.  Smith 
Fund. 

Fifth.  Herbert  A.  Gill  was  appointed  as  official 
auditor  for  the  association. 

Sixth,  That  all  committees  of  the  association 
which  have  not  reported  for  two  years  be  discon- 
tinued. 

Seventh,  The  nomination  by  the  sectional  com- 
mittee of  Section  I  of  Mr.  Elmer  £.  Bittenhouse 
as  a  fellow  and  vice-president  of  that  section  was 
approved. 

Eighth,  The  nomination  by  the  sectional  com- 
mittee of  Section  D  of  Dr.  Frederick  W.  Taylor 
as  vice-president  of  that  section  was  approved. 

Ninth,     There  was   voted   an   appropriation   of 
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$1,800  for  the  salarj  and  expenses  of  the  associate 
secretary  for  the  Pacific  Coast  Division  for  the 
coming  year  and  $400  for  use  in  an  effort  to  in- 
crease the  membership  and  any  sum  received  from 
entrance  fees  in  excess  of  $400  to  be  devoted  to 
the  same  purpose. 

Professor  Pickering  gave  a  r68um6  of  the 
work  of  the  committee  on  expert  evidence  and 
a  report  of  progress  on  the  work  of  the  com- 
mittee of  one  hundred  on  scientific  research. 

The  following  names  were  added  to  the 
Pacific  Coast  Committee: 

Professor  Henry  Landes,  University  of  Wash- 
ington; President  Enoch  A.  Bryan,  State  College 
of  Washington;  President  M.  A.  Brannon,  Uni- 
versity of  Idaho;  Professor  Maxwell  Adams,  Uni- 
versity of  Nevada;  Professor  Joseph  P.  Merrill, 
director  of  the  School  of  Mines,  University  of 
Utah. 

The  following  resolution  from  Section  K 
was  referred  to  the  committee  on  policy: 

m 

Besolved,  That  this  association  establish  a  stand- 
ing committee  of  five  members  to  be  known  as 
the  ''Committee  on  the  Protection  of  Scientific 
Research,''  that  this  committee  from  time  to  time 
prepare  and  publish  in  the  name  of  the  associa- 
tion such  statements  and  resolutions  as  it  may 
consider  necessary  in  the  education  of  the  public 
concerning  the  value  of  animal  experimentation 
in  the  advancing  of  the  medical  and  biological 
sciences. 

The  two  following  resolutions  were  adopted. 

Besolved,  That  there  be  authorized  a  finance 
committee  of  three  of  which  the  treasurer  shall  be 
a  member  and  chairman. 

Besolved,  That  a  committee  of  seven  be  ap- 
pointed on  the  administration  of  the  income  of  the 
research  funds  of  the  association,  the  committee 
to  be  the  five  chairmen  of  the  subcommittees  al- 
ready formed  by  the  committee  of  one  hundred 
on  scientific  research,  namely,  Messrs.  E.  C. 
Pickering,  C.  R.  Cross,  E.  W.  Brown,  T.  W.  Rich- 
ards and  E.  L.  Nichols,  and  in  addition  Messrs. 
E.  O.  Conklin  and  R.  A.  Harper. 

Messrs.  H.  C.  Cowles,  Henry  B.  Ward  and 
Dr.  Stewart  Paton  were  elected  members  of 
the  council  for  three  years. 

A  minute  in  memory  of  Charles  Sedgwick 
Minot  presented  by  Mr.  J.  McKeen  Cattell 
was  adopted  by  a  rising  vote. 


The  council  at  its  final  meeting  passed  reso- 
lutions extending  thanks  to  Provost  Smith,  of 
the  University  of  Pennsylvania,  and  to  all  the 
organizations  and  institutions  who  did  so  much 
for  the  comfort  and  entertainment  of  the 
members  of  the  association. 

At  the  meeting  of  the  general  committee, 
the  following  officers  were  elected: 

President:  W.  W.  Campbell,  University  of  Cali- 
fornia. 
Vice-presidents : 

Section  A:  A.  O.  Leuschner,  University  of  Cali- 
fornia. 

Section  B:  Frederick  Slate,  University  of  Cali- 
fornia. 

Section  C:   W.  McPherson,  Ohio  State  Univer- 
sity. 

Section  D:  Bion  J.  Arnold,  Chicago. 

Section  E:   C.   S.  Prosser,  Ohio  State  Univer- 
sity. 

Section  P:  V.  L.  Kellogg,  Stanford  University. 

Section  G:   W.  A.  Setchell,  University  of  Cali- 
fornia. 

Section  II:  G.  M.  Stratton,  University  of  Cali- 
fornia. 

Section  I:  Geo.  F.  Kunz,  New  York. 

Section  K:  F.  P.  Gay,  University  of  California. 

Section  L:   E.  P.  Cubberley,  Stanford  Univer- 
sity. 

Section   M:    Eugene   Davenport,  University   of 

Illinois. 
General  Secretary :  Henry  Skinner,  Philadelphia. 
Secretary  of  Council:  W.  £.  Henderson,  Ohio 

State  University. 

C.-E.  A.  Winslow  was  elected  secretary  of 
Section  K,  to  fill  an  unexpired  term  of  two 
years. 

Dr.  L.  O.  Howard  was  again  reelected  per- 
manent secretary  for  a  term  of  five  years. 

The  committee  voted  to  hold  the  summer 
meeting  at  San  Francisco,  August  2  to  7,  and 
the  next  winter  meeting  at  Columhus,  Ohio, 
from  December  27,  1916,  to  January  1,  1916. 
A  convocation  week  meeting  in  which  all 
scientific  societies  are  invited  to  join  is  recom- 
mended for  New  York  City  in  1916-17,  and  a 
meeting  in  1917-18  to  be  held  in  Toronto  or 
Pittsburgh. 

E.   L.   WORSHAM, 

General  Secretary 
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MECENT  EVIDENCE  FOB  THE  EXISTENCE 
OF  THE  NUCLEUS  ATOM^ 

The  great  French  scientist  Poincarfi, 
just  before  his  death  two  years  ago,  de- 
scribed an  atom  before  the  French  Physical 
Society  in  these  words: 

Each  atom  is  like  a  kind  of  solar  STstem 
where  the  small  negative  electrons  play  the  rOle 
of  planets  revolving  around  the  great  positive  cen- 
tral electron  which  takes  the  place  of  our  sun.  .  •  . 
Besides  these  captive  electrons  there  are  others 
which  are  free  and  subject  to  the  ordinary  kinetie 
laws  of  gases.  The  second  class  are  like  the  com- 
ets which  circulate  from  one  stellar  system  to 
another,  establishing  thus  an  exchange  of  energy 
between  distant  systems. 

Such  an  atom  is  a  world  in  itself  and 
strangely  different  from  the  kind  we 
learned  about  in  our  text-books  twenty 
years  ago.  One  of  the  much  used  chem- 
istries of  that  day  put  it  in  this  way : 

An  atom  is  the  smallest  portion  of  matter  that 
can  exist;  it  is  incompressible,  indivisible  and  in 
itself  unchangeable. 

How  has  this  great  change  of  view  come 
about?  How  has  the  indivisible  unit 
evolved  into  the  complex  microcosm  we 
now  imagine  f  Time  would  fail  us  to  trace 
all  the  steps  of  the  way;  we  will  attempt 
only  to  bring  out  some  of  the  considerations 
which  have  in  the  past  three  years  led  many 
of  our  foremost  thinkers  to  believe  in  that 
particular  type  of  atom  which  we  may  call 
the  nucleus  atom.  This  type  is  similar  to 
that  which  Poijicar^  pictured  except  that 
the  central  body  is  much  smaller — ^very 

1  Address  of  the  vice-president  and  chairman  of 
Section  B,  Physics,  of  the  American  Association 
for  the  Advancement  of  Science,  at  Philadelphia, 
December  29,  1914. 
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small  indeed  as  compared  with  even  the 
minute  electrons  which  circulate  about  it. 

We  will  recall  first  several  of  the  dis- 
coveries which  have  forced  us  to  abandon 
the  idea  of  an  indivisible  atom.    The  funda- 
mental one  was  Sir  Joseph  Thomson's  dis- 
covery of  the  electron.     In  studying  the 
nature  of  the  cathode  rays  he  found  that 
they  consisted  of  extraordinarily  minute 
particles  all  exactly  alike,  whatever  the 
nature  of  the  gas  within  the  tube  might  be. 
In  a  series  of  brilliant  experimental  studies 
he  was  able  to  show  that  the  mass  of  one  of 
these  electrons  was  only  one  eighteen  hun- 
dredth that  of  the  lightest  known  atom. 
Then  came  Zeeman's  discovery'  that  the 
separate  lines  of  many  spectra  are  broken 
up  into  two  or  more  lines  by  the  action  of 
strong  magnetic  fields.    The  study  of  this 
effect  made  it  quite  certain  that  light  radia- 
tion is  caused  by  the  rapid  vibration  of 
electrons  in  the  luminous  body.    Therefore 
electrons  must  be  present  in  very  many 
kinds  of  matter — probably  in  all.    The  elec- 
trons were  early  proved  to  carry  a  negative 
charge  of  electricity.     Soon  they  revealed 
their  presence  in  a  great  variety  of  ways 
and  assisted  in  the  explanation  of  widely 
different  phenomena.    But  the  correspond- 
ing positive  constituent  of  matter  proved 
singularly  elusive  although  most  diligently 
sought  for,  and  it  is  only  very  recently  that 
we  seem  to  have  traced  it  to  its  hiding-place. 

Different  views  regarding  the  nature  of 
this  positive  constituent  have  led  to  much 
diversity  of  opinion  regarding  the  structure 
of  atoms.  One  of  the  most  successful  of 
these  theories  is  that  proposed  by  Sir 
Joseph  Thomson  in  1904.'  He  supposed  a 
relatively  large  positive  mass  to  exist — 
nearly  as  large  as  the  atom — ^with  the  mi- 
nute negative  electrons  distributed  through 
it  in  such  a  way  as  to  make  the  system  a 
stable  one.  For  easy  mathematical  treat- 
ment he  assumed  the  electrons  at  equal 


distances  apart  in  a  series  of  concentric 
circular  rings.  To  secure  stability  and 
illustrate  certain  atomic  properties  he 
supposed  these  rings  to  be  in  rotation. 
Thomson  discussed  many  such  configura- 
tions and  satisfactorily  explained  many 
facts  regarding  the  valency,  the  position  in 
the  periodic  system,  the  electropositive  or 
electronegative  character  and  other  chem- 
ical properties  of  different  substances. 

A  modification  of  Thomson's  atom  was 
proposed  by  H.  A.  Wilson  in  1911.*  He 
supposes  each  negative  electron  to  be  situ- 
ated at  the  center  of  a  positive  sphere  of 
sufficient  size  to  neutralize  it  electrically, 
and  the  atom  to  be  made  up  of  a  group  of 
such  units,  the  total  number  being  propor- 
tional to  the  atomic  weight.  In  other 
words,  Thomson's  one  relatively  lai^  posi- 
tive mass  is  divided  up  into  equal  parts, 
each  one  containing  a  single  negative  elec- 
tron. The  mathematical  development  of 
this  idea  led  to  the  result  that  the  hydrogen 
atom  contains  eight  such  units.  The  gold 
atom  would  therefore  contain  about  six- 
teen hundred  of  them. 

In  the  Thomson  and  the  Wilson  atoms, 
the  positive  portion  is  diffused  throughout 
nearly  the  whole  volume  of  the  atom,  a 
region  about  one  hundred  millionth  of  a 
centimeter  in  diameter.  This  type  of 
structure  has  accounted  for  many  atomic 
properties  but  has  not  been  very  successful 
in  explaining  the  position  of  the  lines  in 
light  spectra  caused  by  vibrations  in  the 
atom. 

I  wish  to  direct  your  attention  to-day 
more  particularly  to  a  type  of  atom  in 
which  the  positive  charge — equal  as  before 
to  the  sum  of  the  charges  of  the  negative 
electrons — is  highly  concentrated  at  the 
center  of  volume  of  the  atom,  occupying 
only  an  exceedingly  small  part  of  the 
volume.  Nagaoka'  had  discussed  the  sta- 
bility of  such  an  atom  in  1904.    Sir  Ernest 
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Butherford  revived  it  in  1911  to  explain 
phenomena  observed  by  Geiger  and  Mars- 
den,*  and  achieved  a  striking  success.  The 
facts  observed  were  these  j  when  a-rays 
were  allowed  to  pass  through  thin  sheets  of 
metal,  a  small  proportion  of  them  were  ob- 
seired  to  be  deflected  through  very  large 
angles.  Butherford^  made  a  theoretical 
examination  of  the  results  of  a  single  en- 
eoimter  between  an  a-particle  and  an  atom 
of  the  concentrated-nucleus  type,  and  eal- 
enlated  the  proportion  of  the  a-particles 
which  would  be  deflected  through  various 
angles  by  such  encounters.  Geiger*  then 
made  a  new  experimental  study  of  the 
mattering  produced  by  gold  foil  and  found 
a  very  satisfactory  verification  of  Ruther- 
ford's  formula  From  the  amount  of  scat- 
tering at  various  angles,  the  value  of  the 
nucleus  charge  was  also  calculated.  For 
gold  it  came  out  about  100  e.  The  general 
eonclusion  was  reached  that  the  nucleus 
charge  is  about  one  half  the  atomic  weight 
times  the  charge  of  an  electron.  But 
Barkla*  had  earlier  reached  the  same  value 
for  the  sxmi  of  the  electron  charges — ^which 
m  a  neutral  atom  should  equal  the  nucleus 
eharge — by  observations  on  X-rays  and  the 
use  ot  a  theory  developed  by  J.  J.  Thom- 
son. AccoiHling  to  these  views  atoms  con- 
tain only  about  one  sixteenth  as  many  elec- 
trons as  they  do  on  the  theory  of  H.  A. 
Wilson. 

On  the  assumption  that  large  angles  of 
deflection  are  sometimes  due  to  single  en- 
Qmnters  with  an  atom,  large  forces  must 
be  postulated  to  swing  the  a-particles  so 
considerably  from  their  paths,  forces  so 
1^1^  as  to  require  an  approach  to  within  an 
exceedingly  small  distance  from  the  nu- 
deos  center.  This  distance  was  calculated 
to  be  about  1/3,000  of  the  atom  diameter. 
If  this  is  true,  the  nucleus  can  hardly  have 
a  diameter  exceeding  1/5,000  that  of  the 
atom. 


The  view  that  an  a-particle  may  turn 
through  a  large  angle  as  the  result  of  a 
single  encounter  was  strikingly  confirmed 
in  1912  by  some  remarkable  photographs 
of  the  paths  of  a-particles  through  a  gas, 
taken  1^  0.  T.  E.  Wilson.*^  I  have  here 
a  reproduction  of  one  of  these  photographs 
which  shows  two  abrupt  bends  in  the  trail 
of  a  particle,  one  of  10.5''  and  the  other  of 
43^.  This  second  bend  would  certainly 
seem  to  be  a  case  of  ''single  scattering.'' 
The  astonishing  conclusion  regarding  the 
small  size  of  the  nucleus  has  been  confirmed 
by  some  recent  experiments  of  Marsden*^ 
in  passing  a-radiation  through  a  gas. 

A  theory  had  been  worked  out  by  Dar- 
win that  when  a-radiation  entered  hydro- 
gen, a  few  H  atoms  would  acquire  from 
close  encounters  with  the  a-particles  a 
velocity  1.6  times  that  of  the  striking 
a-partide,  corresponding  to  a  range  four 
times  that  of  the  radiation.  Marsden's 
experiments  were  undertaken  to  test  this 
theory.  He  passed  a-rays  into  hydrogen  and 
observed  the  scintillations  on  a  zinc  sul- 
phide screen  placed  at  various  distances. 
The  range  of  the  a-particles  was  found  to 
be  20  cm.,  but  a  few  scintillations  were 
found  when  the  screen  was  as  much  as  90 
cm.  distant,  due  seemingly  to  the  rapidly 
moving  H  atoms  in  their  recoil  from  colli- 
sion with  the  heavier  a-particles.  This  was 
a  striking  confirmation  of  Darwin's  theo- 
retical calculations.  Calculation  by  hia 
method  showed  that  the  centers  of  the 
nuclei  during  collision  were  not  over 
1.7  X  10-"  cm.  apart.  This  then  would 
be  the  maximum  value  of  the  sum  of  their 
radii.  This  is  smaller  even  than  the  former 
result  and  also  smaller  than  the  accepted 
value   of   the   diameter   of    an   electron. 

Thus  the  nucleus  of  the  atom  appears  to 
be  extraordinarily  minute,  and  this  suggests 
an  explanation  of  the  somewhat  paradoxical 
result,  that  practically  all  of  the  mass  of 
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the  atom  seems  to  reside  in  the  nudetis. 
For  if  the  size  is  extremely  small  its  elec- 
tromagnetic mass  would — ^f rem  tiie  formula 

2/3 ^be  relatively  large.     So  its  mass 

might  be  1,800  times  that  of  the  electron 
(and  J.  J.  Thomson's  experiments  suggest 
that  no  positive  carrier  has  a  mass  smaller 
than  that  amount)  provided  its  diameter 
were  only  1/1,800  that  of  the  electron. 
From  such  consideration  Rutherford^' 
thinks  it  probable  that  the  nucleus  of  the 
H  atom  is,  in  fact,  the  long-sought  positive 
electron. 

Attention  has  been  forcibly  drawn  to 
the  nucleus  type  of  atom  within  the  past 
year  and  a  half  by  the  extraordinary  suc- 
cess it  has  had  as  interpreted  by  Bohr, 
Darwin  and  Moseley,  in  accounting  for 
the  exact  position  of  lines  in  the  spectra  of 
gases.  Their  work  has  also  served  to  bring 
into  the  limelight  the  earlier  and  perhaps 
equally  striking  work  of  J.  W.  Nicholson. 
In  November,  1911,  he  published  a  paper** 
in  which  he  assumed  the  existence  of  sev- 
eral elements  with  atoms  of  very  simple 
and  definite  structure.  One  of  these  he 
called  nebulium.  In  the  neutral  condition 
it  was  supposed  to  have  a  positive  nucleus 
with  charge  4  e,  and  around  it  at  equal 
distances  apart  in  a  circular  path,  rotated 
four  electrons  each  with  unit  charge  e. 
It  might,  however,  lose  one  electron,  when 
it  would  become  positively  charged,  its 
three  electrons  now  taking  up  new  positions 
a  third  of  a  circumference  apart  Simi- 
larly he  supposed  that  the  atom  might  take 
up  more  electrons,  and  have  a  negative 
charge. 

He  discussed  mathematically  the  vibra- 
tory motions  of  such  an  atom  and  showed 
what  kind  of  a  spectrum  the  radiation 
would  furnish.  The  theoretical  analysis  of 
the  spectrum  of  his  imaginary  element 
nebulium  showed  that  all  the  characteristic 


nebula  lines  of  the  Oreat  Nebula  in  Orion, 
leaving  out  those  due  to  hydrogen  and 
helium,  could  be  attributed  to  the  vibrations 
of  the  nebulium  atom,  except  two  lines.  On 
the  very  day  he  read  this  paper  in  England 
a  German  astronomer,  M.  Wolf,**  presented 
a  paper  in  Heidelberg  which  described  the 
discovery  that  different  lines  of  this  nebula 
were  due  to  radiation  from  different  parts 
of  the  nebula,  and  that  these  two  lines 
which  Nicholson  had  found  exceptional 
were  due  to  a  radiating  source  different 
from  that  of  the  other  lines.  Whereas  al» 
most  all  the  lines  were  due  to  radiation 
from  the  bright  ring  of  the  nebula,  these 
two  lines  were  caused  by  radiation  from 
different  parts  of  the  nebula,  that  for  one 
of  them  coming  from  the  dark  central 
space  and  for  the  other  chiefly  from  the 
outer  edge  of  the  ring.  All  other  lines  had 
their  maximum  brightness  in  the  bright 
ring  itself. 

Another     imaginary    substance     which 
Nicholson    named    protofluorine,    he    suc- 
ceeded in  connecting  in  a  similar  way  with 
the  spectrum  of  the  sun's  corona.**    This 
atom  he  supposes  to  have — ^when  neutral — 
a  nucleus  5  e  with  5  electrons  in  a  circular 
orbit  about  it.    He  analyzes  its  radiation  on 
the    assumption  that  it  gives  forth  radia- 
tion energy  in  quanta,  as  Planck  has  sup- 
posed.   He  anticipates  Bohr  in  the  empha- 
sis he  gives  to  the  idea  of  constancy  of 
angular  momentum  in  the  rotating  elec- 
trons.    His  calculations  on  this  protoflu- 
orine atom  account  satisfactorily  for  the 
existence  of  fourteen  out  of  the  twenty-two 
lines  of  the  corona  spectrum,  with  an  aver- 
age difference  of  less  than  one  part  in  a 
thousand  between  observed  and  calculatect 
values.     His   calculations  also  show    the 
magnitude    of   the    positive   or   negative 
charge  of  the  atoms  originating  the  vari- 
ous lines.     He   concludes  that   in   these 
primitive   forms   of  matter — ^nebulae    and 
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»lar  corona, — ^veiy  simple  types  of  atom 
exist,  much  more  simple  doubtless  and  more 
amenable  to  calenlation  than  are  the  atoms 
of  most  terrestrial  sabstances.  While  the 
correspondence  between  his  calculated 
spectra  and  those  observed  at  Lick  Observa- 
(Diy  is  not  so  close  as  is  that  between  theory 
and  observed  spectra  in  the  recent  work 
of  Bohr,  it  is  important  to  observe  that 
most  of  these  results  are  obtained  by  means 
of  established  mechanical  principles  and 
without  the  use  of  such  questionable  as- 
somptions  as  the  brilliant  young  Dane 
cheerfully  and  confidently  makes. 

And  now  let  us  consider  briefly  the  work 
of  Bohr.    This  is  set  forth  in  four  papers^* 
pQbUshed   in  the  PhUosaphical  Magazine 
between  July  of  last  year  and  March  of  the 
present  year.    He  starts  with  the  Buther- 
tord  atom,  i.  e.,  a  minute  positive  nucleus 
with  its  system  of  electrons  revolving  about 
it,  the  mass  of  the  atom  resident  chiefly  in 
die  nucleus  and  the  number  of  electrons 
approximately  equal  to  half  the  atomic 
weight.    He  admits  the  difficulty  of  secur- 
ing stability  in  such  an  atom  (as  compared, 
for  instance,  with  Thomson's  1904  atom), 
bat  thinks  that  this  difficulty  can  be  re- 
moved if  we  admit  the  insufficiency  of  the 
dsfisieal   dynamics  to  explain  phenomena 
iavotving  atomic  distances,  and  introduce 
Planck's  quantum  into  the  equations.    He 
claims  that  this  furnishes  a  basis  not  only 
for  a  theory  of  atomic  constitution  but  for 
fliat  of  molecules  as  welL    He  differs  from 
Xieholson  radically  in  assuming  that  when 
in  a  state  of  uniform  rotation,  the  electrons 
do  not  radiate.    This  is  not  in  accordance 
with  our  ordinary  electrodynamics.    Each 
atcnn,  aecording  to  Bohr,  has  a  number  of 
*' steady  states"  during  which  the  electrons 
revolTe  uniformly  and  there  is  no  radia- 

• 

tknu  Bot  in  passing  from  one  steady  state 
to  another  an  electron  wiods  inward  toward 
fte  nudeos  with  its  frequency  increasing. 


Its  acceleration  meanwhile  causes  radia^ 
tion,  until  the  electrons  settle  into  another 
steady  state  and  ceases  for  the  time  to 
radiate.  In  its  stable  state  the  angular 
momentum  of  every  electron  is  the  same. 
This  agrees  with  Planck's  idea  of  discon- 
tinuous radiation  and  the  amount  radiated 
in  one  emission  for  a  vibrator  of  frequency 
V  is  rhv  where  r  is  some  integer  and  h  is 
Planck's  "universal  constant."  Bohr 
finds  the  equation  for  the  relation  between 
the  frequency,  mass  of  an  electron,  charge 
of  electron,  t  and  h.  When  t  is  made  2  iu 
the  equation,  Balmer's  series  for  hydrogen 
is  obtained,  and  for  t=3  the  infra-redi 
series  which  Bitz  anticipated  and  Pascheui 
found.  r=l  gives  a  series  of  lines  in  ihe- 
ultra-violet  and  t=4  and  5  in  the  infra- 
red, neither  of  which  has  yet  been  observed.. 
The  lines  observed  by  Fowler  and  by  Pick- 
ering he  connects  with  helium  instead  of 
with  hydrogen. 

From  this  equation  he  also  calculates  Byd- 
berg's  number  iV**  and  obtains  3.26  X 10**. 
Its  observed  value  is  3.29  X  10*",  so  that 
the  agreement  of  theory  with  observation  is 
satisfactory.  The  theory  further  requires 
that  very  low  gas  density  be  required  for 
numerous  spectrum  lines  and  very  great 
gas  volume  for  sufficient  intensity.  This 
probably  accounts  for  the  fact  that  33  lines 
of  the  Balmer  series  for  hydrogen  can  be 
seen  in  celestial  spectra  while  only  12  ap- 
pear in  terrestrial  (vacuum-tube)  spectra. 

From  the  work  of  Barkla,  and  of  Geiger 
and  Marsden  on  the  scattering  of  radiation 
Bohr  accepts  the  view  of  van  der  Broek 
that  the  number  of  electrons  in  an  atom  in 
the  neutral  state  indicates  the  position  of 
the  element  in  the  periodic  table.  Thus  he 
gives  hydrogen  one  electron,  helium  two^ 
lithium  three,  beryllium  four,  etc.  The 
same  number  expresses  the  magnitude  of 
the  positive  charge  on  the  nucleus. 

It  is  difficult  to  pass  upon  the  validity  of 
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some  of  Bohr's  assumptions.  So  high  an 
authority  as  Jeans"  calls  it  '*a  most  in- 
genious and  suggestive,  and  I  think  we 
must  add  convincing  explanation  of  the 
laws  of  series  spectra,''  and  yet  he  adds  a 
little  later  that  the  only  justification  for 
the  assumptions  Bohr  makes  is  **the  very 
weighty  one  of  success."  Rutherford 
cautiously  observes: 

The  theories  of  Bohr  are  of  great  interest  and 
importance  as  a  first  attempt  to  construct  atoms 
and  molecules  and  explain  their  spectra. 

The  views  of  Rutherford  and  Bohr  re- 
garding the  structure  of  atoms  are  strongly 
supported  by  some  striking  experiments  of 
Moseley  published  during  the  past  year." 
His  work  utilizes  the  methods  worked  out 
by  W.  H.  and  W.  L.  Bragg^*  for  measuring 
the  spectra  obtained  by  reflecting  X-rays 
from  the  faces  of  crystals.  Barkla  and 
Sadler**^  showed  in  1908  that  if  X-rays 
from  an  ordinary  tube  fall  on  different 
metals,  *' characteristic  X-rays"  are  given 
off — ^these  being  different  for  each  metal. 
Many  metals  can  give  out  at  least  two  dif- 
ferent types  of  radiation.  Barkla  called 
these  the  '*K  series"  and  the  '*L  series" 
radiations.  For  each  metal  the  "K"  radi- 
ation is  about  300  times  as  penetrating  as 
the  *'L"  radiation.  Kaye*^  has  shown  that 
an  element  excited  under  suitable  condi- 
tions by  rapid  cathode  rays  gives  out  a  con- 
siderable portion  of  the  X-rays  produced 
in  the  form  of  characteristic  rays. 

Moseley  photographed  the  spectra  ob- 
tained by  using  a  great  variety  of  different 
metals  as  targets  for  cathode-ray  bombard- 
ment. The  X-rays  so  produced  were  re- 
flected from  a  crystal  face  and  then  fell 
upon  the  photographic  plate.  Spectra  of 
the  third  order  showing  flne  sharp  lines 
were  obtained.  Similar  results  were  se- 
cured for  over  forty  metals.  For  the  ele- 
ments of  lower  atomic  weights,  each  spec- 
trum showed  two  prominent  lines,  and  the 


spectrum  of  any  element  was  almost  ex- 
actly like  that  of  the  element  next  below  it 
in  the  periodic  table  except  that  it  was 
shifted  in  the  direction  of  shorter  wave 
length  by  about  the  distance  between  its 
two  lines.  The  radiation  was  of  the  "K" 
type.  Thus  a  close  relation  was  estab- 
lished between  the  X-ray  wave-length  and 
chemical  properties.  Further,  the  fre- 
quency of  the  principal  line  was  found 
to  be  proportional  to  (N-a)*,  where  -N^  is  an 
integer  and  a  is  a  constant  equal  to  about 
unity.  N  is  called  the  atomic  number  of 
the  element.  Thus  is  it  20  for  Ca,  22  for 
Ti,  23  for  Va,  24  for  Cr,  25  for  Mn,  26  for 
Fe,  27  for  Co,  28  for  Ni,  29  for  Ou,  30  for 
Zn,  etc.  These  numbers  are  very  nearly  in 
the  orders  of  the  increasing  atomic  weights, 
but  more  exactly  in  the  order  of  Men- 
deleeff 's  periodic  table.  The  numbers  then 
correspond  with  the  changes  in  chemical 
properties  more  nearly  than  do  the  atomic 
weights.  For  instance,  we  have  Fe,  Co,  Ni 
representing  both  the  chemical  order  and 
order  of  the  atomic  numbers  (26,  27,  28), 
while  Fe,  Ni,  Co  is  the  order  of  increasing 
atomic  weights.  It  thus  appears  that  this 
atomic  number  is  a  more  fundamental  quan- 
tity than  is  the  atomic  weight,  or  as  Soddy^* 
has  put  it, 

It  iff  the  nuclear  charge  rather  than  the  atomic 
masto,  which  fixes  the  position  of  the  element  in 
the  Periodic  Table. 

A.  van  der  Broek**  had  before  this  sug- 
gested that  the  total  number  of  unit 
charges  on  the  electrons  of  an  atom  is  the  ] 
number  representing  the  position  of  the 
element  arranged  according  to  increasing 
atomic  weight.  But  in  a  neutral  atom  the 
sum  of  the  (negative)  charges  on  the  elec- 
trons should  equal  the  positive  charge  on 
the  nucleus,  so  that  the  two  statements 
amount  to  the  same  thing. 

When  the  experimental  values  found  for 
the  frequency  were  compared  with  those 
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indicated  by  Bohr's  theory,  the  agreement 
wag  foimd  to  be  a  remarkably  close  one. 

With  elements  of  higher  atomic  weight 
Hofidey  obtained  spectra  whose  lines  indi- 
cated the  Barkla  *'L  type**  of  radiation. 
The  atomic  nnmbers  calculated  from  the 
positicms  of  the  strongest  lines  of  these 
"L"  spectra  ranged  from  40  for  zirconium 
to  79  for  gold.  These  experiments  then 
ghre  strong  support  to  the  hypothesis  of 
Tan  der  Broek  that  the  total  charge  of  the 
electrons  of  an  atom  indicates  its  position 
in  the  periodic  system.  Known  elements 
were  found  to  correspond  with  aU  the  num- 
bers from  13  to  79  except  three,  indicating 
that  three  elements  probably  remain  to  be 
d»»Tered.  The  wave-lengths  of  the  char- 
aeteristie  X-rays  from  the  metal  is  of  the 
order  of  1/1000  that  of  visible  light  (i.  e., 
about  40  waves  in  .000001  inch). 

During  the  past  few  months  Rutherford 
and  Andrade**  have  extended  these  meth- 
ods of  crystal  reflection  to  the  study  of 
radiation  from  Ba-B  Ba-C.  The  y-ray 
spectrum  of  Ba-B  was  found  to  be  of  the 
same  general  type  as  that  of  the  X-ray 
spectrum  from  various  heavy  metals  when 
bombarded  by  cathode  rays.  The  result 
for  soft  y-rays  from  Ba-B  shows  that  its 
radiation  belongs  to  the  ''L  series"  for 
beavy  metals.  Moseley's  formula  applied 
to  the  measurement  of  the  lines  of  the  y-ray 
spectrum  gave  N  =  82,  which  is  the  atomic 
number  of  lead.  The  atomic  weight  of 
Ba-B  is,  however,  214,  while  that  of  lead 
is  207.  This  difference  is  nevertheless  fully 
explained  by  a  new  generalization  of  Soddy 
and  Fajans  which  we  will  presently  notice. 
The  experiments  described  in  the  second 
paper  were  made  with  much  more  penetra- 
ting y-radiation  from  both  Ba-B  and  Ba-C. 
This  penetrating  y-radiation  from  Ba-B  was 
found  to  correspond  to  the  E  series  for  the 
ame  metal,  lead.  The  still  more  penetrating 
eadistion  from  Ba-G  has  a  line  spectrum 


of  still  higher  frequency  than  the  K  type, 
for  which  the  name  "H'*  series  is  sug- 
gested. These  rays  are  especially  interest- 
ing because  they  have  by  far  the  shortest 
wave-lengths  yet  known,  only  about  1/8  of 
the  wave-length  of  the  shortest  X-ray  waves 
measured  by  Moseley  or  about  1/80,000  of 
the  wave-length  of  sodium  light.  Buther- 
ford  in  his  comments  on  these  waves  very 
justly  remarks,  *'It  is  surprising  that  the 
architecture  of  the  crystals  is  suflSciently 
definite  to  resolve  such  short  waves." 

During  1913  some  remarkable  work  on 
the  relations  of  radioactive  substances  to 
each  other  has  given  support  to  the  nucleus 
atom  from  an  unexpected  quarter.  Fleck,** 
Russell,**  Von  Hevesey,*^  Fajans"  and 
Soddy**  have  all  had  a  share  in  this  work. 
They  have  found  that  when  a  radioactive 
substance  ejects  an  a-particle  a  substance 
of  different  chemical  properties  and  differ- 
ent valency  results.  The  new  substance 
lies  two  columns  to  the  left  in  the  periodic 
table,  has  an  atomic  number  two  less  and 
an  atomic  weight  about  four  less  than  the 
parent  substance.  If  however  the  radioac- 
tive substance  ejects  a  jff-particle  or  elec- 
tron, the  new  substance  is  one  column  to 
the  right  in  the  periodic  table,  increases 
one  in  atomic  number,  and  does  not  change 
in  atomic  weight.  Plainly  then  two  or 
more  elements  may  occupy  the  some  posi- 
tion in  the  periodic  table,  for  if  an  element 
loses  in  succession — in  any  order — ^two  j8- 
particles  and  one  a-partide,  its  atomic 
number  will  be  again  the  same  as  it  was  at 
first  Thus  Ba-D  has  the  atomic  number 
82 ;  it  loses  a  )9-particle  and  becomes  Ba-E 
with  atomic  number  83;  this  loses  another 
jS-particle  and  becomes  Ba-F  with  atomic 
number  84;  this  finally  loses  an  a-particle 
and  becomes  lead,  with  the  original  atomic 
number  82.  The  series  Url,  XJrXl, 
Ur  X  2  and  Ur2  is  of  the  same  kind,  except 
that  the  particles  are  ejected  in  the  reverse 
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order,  a,  p,  p.  So  the  old  difficulty  of  find- 
ing places  in  the  periodic  table  for  the  34 
radioactive  substances  now  known  has  dis- 
appeared, since  they  have  but  ten  different 
atomic  numbers  and  require  therefore  but 
ten  places  in  the  periodic  table.  Soddy  has 
introduced  the  term  isotopes  to  designate 
two  elements  occup3dng  the  same  place  in 
the  table.  Isotopes  are  chemically  insep- 
arable and  probably  have  identical  spectra, 
but  they  have  different  atomic  weights. 

It  is  evident  that  much  remains  to  be 
done  before  we  have  very  definite  ideas  of 
the  structure  of  the  nucleus  atom.  Many 
questions  are  entirely  unanswered.  For  ex- 
ample, in  how  many  rings  do  the  electrons 
lie?  For  hydrogen  and  helium  as  for  nebu- 
ulium  and  protofluorine  (if  they  exist)  the 
electrons  are  so  few  that  they  doubtless  all 
lie  in  one  ring,  but  there  are  reasons  for 
believing  that  in  atoms  of  higher  atomic 
weight  there  are  two  or  more  rings.  With 
a  large  number  of  electrons  present — ^with 
the  100  electrons  of  the  gold  atom  for  in- 
stance— ^there  may  indeed  be  several  con- 
figurations which  will  satisfy  the  condi- 
tions of  stability.  Even  for  comparatively 
light  atoms  Bohr*^  supposes  that  as  many 
as  five  rings  exist.  Again  from  what  part 
of  the  atom  of  a  radioactive  substance  do 
these  ejected  a-  and  /^-particles  comet 
Soddy**  believes  that  both  originate  in  the 
nucleus,  but  that  the  chemical  and  the 
electro-chemical  properties  are  controlled 
by  the  outer  ring  of  the  electrons.  Mose- 
ley  regards  the  similarity  of  the  X-ray 
spectra  of  different  metals  as  satisfactory 
evidence  that  such  radiation  originates  in- 
side the  atom,  while  light  radiation  is  de- 
termined by  the  ''structure  of  the  sur- 
face." Rutherford**  and  Bohr  both  raise 
the  important  question  whether  atomic 
nuclei  contain  electrons,  and  both  conclude 
that  they  do.  These  and  many  other  ques- 
tions have  already  been  asked  but  only 


tentative  and  provisional  answers  have 
thus  far  been  given.  Doubtless  there  is  a 
field  here  for  much  important  experimental 
and  theoretical  work  in  the  immediate  fu- 
ture— ^a  field  which  American  physicists 
will  seek  to  cultivate  with  their  European 
brethren,  who  have  done  about  all  of  the 
work  thus  far. 

These  hasty  considerations  perhaps  suf- 
fice to  show  the  varied  character  of  the 
lines  of  evidence  that  have  been  developed 
during  the  past  three  years  to  give  support 
to  some  form  of  nucleus  atom.  Radioactive 
phenomena.  X-ray  radiation  and  chemical 
properties  seem  to  give  united  testimony 
for  it.  Doubtless  the  final  type  of  atom 
has  not  yet  been  described,  for  it  is  easy  to 
criticize  the  views  of  Nicholson,  of  Bohr 
or  any  other  who  has  proposed  a  model,  but 
it  is  probable  that  some  form  of  nucleus 
atom  will  soon  receive  general  recognition. 
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ADDRESS  OF  THE  BETIBING  VICB^PBESI- 
DENT  OP  SECTION  P  OF  THE  AMEBIC  AN 
ASSOCIATION  FOB   THE  ADVANCE- 
MENT OF  SCIENCE 

BsPORB  proceeding  to  the  special  sub- 
ject of  this  evening's  address,  which  will 
be  npon  the  research  work  of  the  Tortugas 
Laboratory  of  the  Carnegie  Institution  of 
Washington,  your  retiring  vice-president 
begs  permission  briefly  to  plead  the  cause 
of  the  Zoological  Section  of  the  American 
Asociation  for  the  Advancement  of  Sci- 
ence. 

Our  grandfathers  founded  this  associa- 
tion and  during  our  fathers'  day,  in  that 


tense  period  wherein  the  foundations  of 
established  beliefs  seemed  crumbling  into 
chaos  before  the  onslaught  of  Darwinism, 
the  Zoological  Section  of  the  association 
was  a  vital  force  in  bringing  order  out  of 
the  confusion  of  doubt  and  fear  that  beset 
the  America  of  the  seventies. 

Then,  in  after  years,  there  came  the 
special  societies,  zoologists,  anatomists, 
physiologists,  ornithologists,  entomologists 
and  psychologists  of  America;  and  our  Sec- 
tion F,  having  lost  its  appeal  to  the  inves- 
tigator as  a  clearing  house  for  his  ideas, 
has  sadly  languished. 

However,  let  us  not  forget  that  the  Brit- 
ish Association  which  two  generations  ago 
was  active  in  forming  intelligent  opinion 
in  England,  once  also  languished  from  a 
similar  cause. 

Then  to  our  British  cousins  there  came 
the  light  of  a  great  idea.  The  field  of 
their  association  expanded  to  embrace  the 
whole  imperial  realm.  Oreat  meetings  were 
held  in  Canada,  South  Africa  and  Aus- 
tralia, and  the  colonies  became  intellec- 
tually one  with  the  mother  country  in  a 
sense  never  known  before. 

The  British  Association  is  no  longer  a 
mere  gathering  of  scientists,  it  is  a  mighty 
power  in  preserving  that  world-wide  sym- 
pathy with  ideals  of  democracy  and  fair 
play  upon  which  the  very  existence  of 
Britain's  vast  empire  must  depend  For 
England's  strength  is  neither  in  acres  nor 
in  gold,  but  in  the  hearts  of  her  sons  who 
toil  at  many  a  stubborn  task  in  many  a 
distant  land. 

As  servants  of  civilization,  let  the  mem- 
bers of  our  own  association  meet  the  mil- 
lions of  America  in  a  similar  spirit 

At  these  meetings,  let  us  speak  with 
rather  than  to  our  countrymen. 

Too  often  we  may  have  looked  upon  the 
public  as  something  colossal,  crude  and 
struggling,  something  far  and  apart  from 
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onr  cloistered   world  within   the  college 
waUfl. 

Let  us  come  among  our  fellows  not  as 
doctoTS  gowned  and  coped,  but  as  the  simple 
men  and  women  that  we  are,  seeking  advice 
and  aid  more  often  than  we  can  impart 
knowledge  or  develop  wisdom.  Realizing 
as  we  do  that  could  we  but  exchange  the 
known  for  the  unknown,  the  little  that  sci- 
ence has  achieved  would  appear  contemp- 
tible. Prom  the  frontiers  of  our  culture  we 
gaze  into  the  vast  unknown,  but  it  is  but 
little  that  we  can  see. 

Our  science  is  not  alone  the  concern  of 
specialists  but  of  every  man  and  woman  of 
our  land  and  with  the  advent  of  modem 
medicine,  antiseptic  surgery,  and  a  knowl- 
edge of  the  law  of  heredity,  great  human 
problems  have  arisen. 

We  now  stand  as  trustees  guarding 
things  of  vast  import  for  good  or  evil.  The 
very  word  eugenics  conjures  up  problems 
for  the  wisdom  of  humanity  to  solve. 
These  problems  of  science  have  shaped 
themselves  from  out  the  mists  of  doubt 
and  lie  as  awful  things  upon  our  path,  yet 
the  higher  the  precipices  the  safer  the 
harbor  they  enclose,  and  we  await  the  wis- 
dom of  the  wisest  to  guide  us. 

These  are  things  too  deep  for  the  mere 
scientist,  they  are  for  each  and  every  one 
of  us,  and  the  investigator  is  but  one  with 
the  vast  public  in  giving  heed  to  their  solu- 
tion. 

Yet  in  a  deeper,  more  far-reaching  sense, 
our  association  has  a  mission  humanity- 
wide  in  its  embrace,  and  as  the  duel  has 
ceased  to  be  respectable  among  individuals, 
so  let  war  come  to  be  regarded  among  the 
nations.  It  is  with  no  boasting  of  virtue 
that  we  men  of  science  of  America  can  take 
this  stand.  We  must  speak  as  sinners 
pleading  with  sinners.  Let  us  not  forget 
that  militarism  has  been  in  our  own  land  as 
well  as  elsewhere.    Let  us  remember  that 


every  generation  of  Americans  has  drawn 
the  sword,  and  that  the  most  prolonged  and 
devesting  conflict  of  the  nineteenth  cen- 
tury was  waged  on  our  own  soil  over  a 
question  which  Great  Britain  solved 
through  a  simple  act  of  Parliament. 

The  light  of  civilization  has  glorified  the 
summit  of  our  ideal  but  the  vast  mountain 
below  has  forever  remained  dark  in  the 
barbarism  of  the  savage.  Our  new-bom 
love  of  all  humanity  is  superimposed  upon 
ages  of  distrust,  prejudice  and  hatred  bom 
of  ignorance,  but  let  us  recognize  that  the 
spark  of  kindliness  that  seems  so  small 
to-day  is  ours  at  least  to  foster  until  true 
to  its  destiny  it  shines  as  a  blessing  to  aU 
future  generations  of  our  earth. 

To  effect  these  things  what  better  body 
can  there  be  than  the  men  of  science  of  the 
nations  of  the  earth  acting  in  cooperation 
with  that  vast  multitude  of  our  fellows  from 
whom  we  have  received  the  blessed  oppor- 
tunity to  labor  and  to  serve. 

The  problems  of  our  fathers'  day  were 
trivial  compared  with  these.  Let  us  there- 
fore be  true  to  the  old  ideals  of  our  Amer- 
ican Association,  and  let  it  forever  stand 
for  association  in  terms  of  mutual  helpful- 
ness between  our  public  and  our  men  of 
science.* 

Alfred  G.  Mateb 


AID  TO  ASTBONOMICAL  BESEABCH 

The  experience  of  the  Eumford,  Elizabeth 
Thompson  and  certain  other  research  funds 
shows  that  great  returns  may  be  obtained  from 
relatively  small  grants  to  suitable  persons. 
Owing  to  the  excellent  organizations  resulting 
from  the  large  sums  given  to  astrophysics  in 
this  country,  astronomers  are  well  qualified  to 
secure  such  results.    Accordingly,  the  f  oUotv- 

1  Dr.  Mayer  devoted  the  remainder  of  the  even- 
ing to  an  account  of  the  research  work  of  the 
Tortugas  Laboratory  of  the  Carnegie  Institution 
of  Washington  illustrated  by  colored  lantern 
slides. 
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ing  letter  was  sent,  and  the  replies  are  given 
below  in  the  order  in  which  they  were 
leoeiTedi 

My  Dear  Sir:  The  greatest  return  in  astronom- 
ical ontpot,  for  a  giyeit  ezpenditiire^  in  my  opin- 
ion,  could  be  obtained  bj  moderate  grants  to  lead- 
ing astronomers.  I  am  accordutgly  sending  copies 
of  fiiis  letter  to  twelve  of  the  Ameriean  astrono- 
aers  who  wooldj  it  seems  to  mOj  make  the  best  use 
of  a  grant  of  one  thousand  dollars  a  year  for  five 
jneaia  I  want  to  publish  these  needs  and  then  see 
if  the  money  can  be  obtained.  Are  you  inclined 
to  make  me  a  statement  of  about  one  hundred 
words  showing  how  you  would  apply  such  a  grant  f 
I  giT6  bebw  my  own  statement  as  an  example. 

Yours  very  truly, 

Edward  0.  Pioexring 

Statefnent 

The  New  Draper  Catalogue  will  fill  eight  quarto 
rolnmes  of  the  Harvard  Annals,  and  will  give  the 
elasi  of  spectrum  and  magnitude  of  two  hundred 
thousand  stars,  or  more.    Miss  Cannon  has  nearly 
eoa^leted  the  observations,  but  publication  could 
bt  greatly  expedited  by  the  employment  of  an  ad- 
ditioBal  assistant  at  an  annual  salary  of  five  hun- 
dred dollus.     Another  extensive  research  on  the 
photogiapMe   brightness   of   the   stars   by   Miss 
Leavi^,  could  be  equally  advanced  in  the  same 
way.    In  carefully  organized  routine  work  a  great 
TTicreaee  in  efficiency  may  be  obtained  by  the  use 
of  soeh  assistants. 

Professor  C.  L.  Doolittle  desires  $500  to 
$1,0(M)  for  pablication  of  results  already  ob- 


Professor  £.  W.  Brown  approves  of  the 
determination  of  the  position  of  the  moon  by 
pbotogi^hj  as  described  below  by  Professor 
Ihisaell,  and  suggests  a  determination  of  the 
Innar  parallax  by  a  similar  method. 

Professor  F.  Schlesinger  states  that  a  very 
ciicieat  method  for  cataloguing  stars  by 
aeans  of  a  photographic  doublet  has  been 
developed  at  the  Allegheny  Observatory  during 
the  post  few  months.  This  is  being  applied 
to  a  zoDB  four  degrees  wide  at  the  celestial 
aqoator.  We  have  been  urged  by  astronomers 
hege  and  abroad  to  extend  this  work  to  other 
parts  of  the  sky.  A  grant  of  $1,000  per  annum 
eantimied  for  about  twelve  years  would  enable 
«s  to  corer  nearly  the  whole  northern  sky  in 


this  way.  Among  other  things,  this  work 
would  help  materially  the  progress  of  the  great 
Astrographio  Catalogue,  and  would  inerease 
its  value.  If  the  same  work  were  done  by  the 
earlier  and  ordinary  methods  it  would  cost 
not  less  than  ten  times  as  much  and  would  be 
far  less  accurate. 

Professor  S.  A.  Mitchell  states  that  the 
Leander  McOormick  Observatory  has  under- 
taken as  its  principal  work  the  photographic 
determination  of  stellar  parallax,  an  impor- 
tant research  to  which  the  26-inch  telescope 
is  excellently  adapted.  The  income  of  the  ob- 
servatory for  the  payment  of  all  salaries  (ex- 
cept the  director's),  for  maintenance,  and  for 
improvements  is  less  than  $1,500  per  year. 
The  award  by  Columbia  University  of  the 
Adams  Research  Fellowship  for  the  present 
year  has  made  possible  a  much  needed  increase 
in  staff.  One  thousand  dollars  per  year  would 
permit  the  continuation  of  parallax  work,  and 
would  also  allow  expansion  along  visual  lines 
and  in  photometric  work. 

Professor  F.  Slocum  states  that  the  Van 
Vleck  Observatory  will  be  finished  during  the 
summer  of  il915.  The  principal  instrument 
will  be  a  new  18}-inch  Clark  refractor.  The 
mounting  and  clock  work  will  be  made  by 
Warner  and  Swasey.  The  observatory  is  to 
be  used  by  classes  in  astronomy  of  Wesleyan 
University,  but  it  is  the  intention  of  the 
director  to  devote  as  much  time  as  possible  to 
research.  The  chief  feature  of  the  proposed 
program  will  be  systematic  observations  for 
the  determination  of  stellar  parallaxes.  The 
midnight  hours,  when  parallax  factors  are 
small,  will  probably  be  used  for  micrometric 
or  photometric  observations.  An  assistant  at 
$1,000  per  year  to  share  in  making  the  ob- 
servations and  to  carry  out  the  routine  work 
of  computation  would  greatly  increase  the 
efficiency  of  the  observatory. 

Professor  £.  B.  Frost  states  that  up  to  the 
end  of  1918,  5,100  stellar  spectrograms  had 
been  obtained  with  the  Bruce  spectrograph  of 
the  Yerkes  Observatory  for  the  purpose  of 
determining  the  velocity  in  the  line  of  sight 
of  northern  stars,  chiefly  of  spectral  types 
B  and  A,  brighter  than  magnitude  5.5.     Of 
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these  spectrograms  it  has  thus  far  been  pos- 
sible to  measure  only  2,740^  or  54  per  cent, 
owing  to  a  lack  of  assistance  in  this  work. 
For  1910-18  the  percentage  measured  is  48. 
With  an  additional  $1,000  per  year  for  five 
years,  additional  assistants  could  be  obtained 
so  that  these  arrears  of  measurement  could 
be  made  up  and  this  program  of  work  com- 
pleted. 

Professor  H.  N.  Bussell  states  that  the  pho- 
tographic determination  of  the  position  of  the 
moon  at  Princeton  University  Observatory, 
from  plates  taken  at  Harvard  and  measured 
here,  has  given  results  probably  more  accu- 
rate than  any  previous  method  of  observation. 
The  provision  of  a  salary  of  five  hundred 
dollars  a  year  for  a  computer  will  enable  the 
continuation  of  this  work,  which  must  other- 
wise be  interrupted.  An  equal  sum  would 
provide  a  computer  to  work  on  eclipsing  varia- 
ble stars.  Material  for  accurate  light  curves 
and  elements  of  about  one  hundred  of  these 
systems,  as  yet  uninvestigated,  is  contained  in 
the  Harvard  photographs.  The  results  regard- 
ing the  density,  surface  brightness,  and  other 
characteristics  of  the  stars  would  be  of  great 
astrophysical  importance. 

Professor  J.  A.  Miller  states  that  the  ener- 
gies of  the  observing  staff  of  Sproul  Observa- 
tory are  largely  devoted  to  research  and  stellar 
parallax  work.  ''With  such  a  grant  as  you 
propose  at  my  disposal,  I  should  employ  two 
assistants,  one  at  $500  per  year  to  do  the 
routine  detailed  work  connected  with  a  research 
of  this  sort;  the  second  to  aid  in  the  measures 
and  final  reductions  of  the  plates.  I  should 
have  to  pay  the  second  assistant  $800  per 
year,  the  difference  between  the  $500  that  you 
propose  and  the  $800  to  be  paid  by  the  observa- 
tory. I  could  thus  materially  increase  the 
quantity  of  our  parallax  output  without  in 
any  way  affecting  its  quality.  In  addition, 
this  would  enable  us  to  utilize  our  present 
equipment  (without  any  additions  whatever), 
more  nearly  to  its  full  capacity,  by  extending 
our  work  into  closely  allied  fields.'' 

Professor  J.  Stebbins  states  that  for  the 
past  few  years  the  work  of  the  University  of 
Illinois  Observatory  has  been  the  development 


of  an  electrical  method  for  the  measurement 
of  the  light  of  stars.  "  As  the  work  is  quite 
new,  we  must  do  a  considerable  amount  of  ex- 
perimenting in  the  laboratory  with  the  object 
of  increasing  the  accuracy  of  observations  at 
the  telescope.  These  investigations  are  all 
carried  on  in  addition  to  the  regular  instruc- 
tion which  must  be  done  at  a  university  ob- 
servatory. We  have  some  untrained  student 
assistants,  but  if  we  could  get  the  services  of  a 
regular  man  and  keep  him  year  after  year,  our 
scientific  output  would  be  greatly  improved 
and  increased.  It  is  very  probable  that  after  a 
certain  time  the  university  will  be  able  to  put 
such  a  research  position  upon  a  permanent 
basis." 

Professor  G.  0.  Comstock  states  that  the 
Washburn  Observatory  is  engaged  in  deter- 
mining   the    positions    of    several    thousand 
stars,  averaging  about  seventh  magnitude,  to 
be  utilized  in  an  extension  of  Boss's  Prelim- 
inary  General   Catalogue.     Progress  of  this 
work  is  greatly  hindered  by  entire  absence  of 
a  computing  staff.     One  or  more  computers 
are  sorely  needed.     A  grant  of  $1,000  for  a 
single  year  would  be  of  value  in  this  connec- 
tion but  such  a  grant  continuing  over  five 
years  would  be  much  more  than  five  times  as 
useful  since  at  the  outset  much  time  is  neces- 
sarily given  to  training  the  computer  to  bis 
work.     His  efficiency  increases  with  experi- 
ence. 

Professor  Philip  Fox  states  that  the  most 
pressing  need  of  the  Dearborn  Observatory  is 
in  the  line  of  measurement  of  the  many  plates 
we  have  taken  for  the  determination  of  stellar 
parallax,  and  the  reduction  of  these  measures. 
The  series  of  plates  now  has  reached  948,  anid 
is  being  added  to  at  the  rate  of  about  ten 
plates  on  every  clear  evening.  Additional 
help  for  this  work  would  greatly  expedite  its 
progress. 

Professor  W.  W.  Campbell  states  that  the 
greatest  return  which  the  Lick  Observatory 
can  make  for  a  small  additional  expenditure 
would  come  from  the  employment  of  a  ^ery 
capable  observer  to  assist  with  the  spectro- 
graphs attached  to  the  thirty-six-inch  refractor 
and  to  the  Orossley  reflector.    The  demands 


iama  15,  1915] 


SCIENCE 


85 


QpoQ  sach  an  observer  are  very  severe  because 
the  apparatus  is  extensive  and  complicated, 
and  skilled  and  constant  care  must  be  devoted 
to  the  observations.  Such  services  usually 
hegm  to  be  satisfactory  about  two  months 
after  the  start  is  made,  and  their  value  in- 
ereases  through  many  years.  The  salary  of 
SDch  an  assistant  should  be  $1,000  for  the  first 
year  and  there  should  be  an  increase  of  $100 
each  year  until  $1,500  is  reached. 

An  unexpected  result  was  that  in  nearly 
every  case,  the  principal  need  proved  to  be  for 
assistants.     Some  preferred  one  experienced 
observer,    others    two    computers.      In    some 
eases,  it  is  believed  that  if  the  work  were  once 
started  it  would  be  continued  by  the  univer- 
sity.   An  astronomer  can  often  direct  one  or 
two  assistants   so   that  they  will   obtain   as 
accurate  results  as  if  he  devoted  the  same  time 
to  the  work  himself.     A  small  appropriation 
may  thus  double  the  output  of  his  observatory. 
My  own  application  is  included  since  I  be- 
lieve that  as  important  results  can  be  obtained 
here  as  elsewhere,  but  if  all  can  not  be  pro- 
vided for,  I  recommend  that  other  astronomers 
having  fewer   assistants  should  receive  pre- 
eedence.     Even  if  only  a  portion  of  the  sum 
asked  for  could  be  provided,  it  is  probable  that 
an   extraordinary   relative   output   would   be 
obtained.     It  is  hoped  that,  in  some  cases, 
tboee   interested  in  a  particular  observatory 
may  be  willing  to  supply  its  needs. 

Edward  C.  PiOKERma 
December  21,  1914 


FRANCIS  HUMPHEEYS  8T0EBE 

Fbahcib  Huhphbbts  Stores,  of  the  Massa* 
choaettB  Institute  of  Technology  and  later  of 
the  'Bnaeey  Institution  of  Harvard  University, 
was  bom  March  27,  1832,  and  died  July  80, 
1914.  His  father  was  David  Humphreys 
Storer  (MJ).,  LLJ>.)  and  his  mother  was 
Abby  Jane  (Brewer)  Storer.  He  married 
Cbtfaerine  A.  Eliot,  sister  of  Oharlea  W.  Eliot, 

June  21,  1871. 

Professor  Storer  studied  at  the  Lawrence 
Seioxtific  School  in  1850-51.  He  was  assist- 
ast  to  Professor  Cooke  in  1858.    He  received 


from  Harvard  University  the  degree  of  S.B. 
in  1855  and  the  honorary  degree  of  A.M.  in 
1870.  Erom  1855  to  1857  he  studied  abroad 
and  from  1857  to  1865  he  practised  as  a 
chemist. 

The  writer  knew  him  intimately  from  1866 
to  1870  when  he  was  professor  of  general  and 
industrial  chemistry  in  the  Massachusetts  In* 
stitute  of  Technology  and  the  writer  was  his 
pupil.  In  that  year  he  resigned  his  position  to 
become  professor  of  agricultural  chemistry  in 
the  Bussey  Institution;  the  next  year  he  be- 
came dean,  an  office  which  he  held  until  he 
withdrew  in  1907. 

Professor  Storer's  pupils  say  of  him  that  he 
was  the  best  of  teachers  of  chemistry.  He  and 
Professor  Eliot  were  the  pioneers  in  intro- 
ducing the  experimental  method  of  giving  in- 
struction to  classes  in  chemistry,  and  those 
who  were  ripe  for  it  found  in  it  the  greatest 
inspiration.  He  was  uniformly  genial  and  had 
a  great  faculty  of  imparting  his  knowledge 
that  was  thoroughly  interesting  to  his  stu- 
dents. He  possessed  one  of  the  most  fasci- 
nating personalities  of  our  day.  Professor 
Rogers  and  Professor  Storer  were  the  two  most 
inspiring  teachers  we  had  in  the  early  days  ol 
Technology.  Many  of  the  pupils  owe  their  ab- 
sorbing interest  in  science  to  these  two  strong 
characters.  In  those  days  there  were  members 
of  the  faculty  who  were  in  favor  of  letting 
the  students  obtain  the  degree  too  easily; 
Storer  was  foremost  in  opposing  this  laxity,, 
and  insisted  on  the  highest  possible  standard. 
He  was  a  thorough  teacher  and  a  gentleman  of 
high  culture.  He  had  a  human  side  too,  which 
endeared  him  to  his  pupils.  On  one  occasion 
when  an  exi)edition  was  arranged  to  visit  the 
coal  mine  in  Ehode  Island,  all  the  party  had 
arrived  at  the  train  and  were  excited  and 
anxious  because  Eli  Forbes  had  not  turned  up. 
At  the  last  minute  he  appeared  and  stepped 
aboard  as  the  train  started  and  Storer  re- 
marked ''and  here  is  Eli  the  most  prompt  of 
us  aU." 

All  agree  that  his  loss  to  Technology  in 
1870  was  a  severe  one  to  that  schooL 

Of  his  connection  with  the  Bussey  Institu-^ 
tion  it  may  be  said  he  was  always  very  ready 
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to  help  in  any  investigation  that  looked  to  the 
better  condition  of  growing  crops  or  of  im- 
proving the  land.  He  covered  a  wide  range  in 
those  investigations  and  was  sometimes  criti- 
cized for  matters  that  were  not  understood  or 
seemed  of  small  importance  to  ordinary  inter* 
ests.  He  was  an  excellent  teacher  and  inter- 
ested his  pupils  in  the  subject  at  hand^  some- 
times pretty  dry,  and  did  everything  possible 
to  give  those  matters  a  practical  turn.  His 
methods  were  clear  and  concise  and  he  had 
little  sympathy  with  slack  work. 

He  was  observant  of  current  events  and  al- 
ways spoke  his  mind  freely  in  comment.  He 
never  '^  played  to  the  galleries  "  but  expressed 
his  opinion  of  affairs  as  they  appeared  to  him. 

The  Bussey  Institution  never  had  much 
money  to  carry  on  its  work.  Professor  Storer 
was  thus  hampered  by  lack  of  funds  and  he 
was  unfortunate  in  not  having  the  faculty  for 
getting  help  of  this  kind.  He  drew  freely 
from  his  own  funds,  which  could  not  have  been 
over  large,  to  help  the  school  and  the  indi- 
vidual students. 

In  social  intercourse  he  was  never  forward 
at  all.  His  wife  was  a  great  help  to  him  in 
this  way,  and  they  together  did  many  kind 
acts  to  a  newly  appointed  instructor  at  the 
Bussey  Institution.  On  her  death  he  drew 
into  himself  more  than  ever  and  had  little 
intercourse  in  an  every-day  way  with  others. 

Professor  Storer's  work  is  of  the  greatest 
importance  in  agricultural  chemistry;  in  a 
way  it  is  the  foundation  of  modem  agricul- 
tural chemistry.  When  he  began,  it  was  all 
new  and  he  made  the  beginning. 


Robert  H.  Richards 


Boston,  Mass. 


TSE  ANTWEBP  ZOOLOGICAL  GARDEN 

Prom  the  date  of  the  bombardment  of  Ant- 
werp, apprehension  has  been  felt  regarding  the 
fate  of  the  beautiful  and  costly  zoological 
garden  of  that  city.  Messrs.  Lorenz  and  Hein- 
rich  Hagenbeck,  both  of  whom  are  yet  in  Ham- 
burg, alive  and  weU,  have  furnished  the  Bul- 
letin of  the  Zoological  Society  of  New  York 
with  a  copy  of  a  letter  received  by  them  from 


Dr.   Buttikofer,    director   of   the   Rotterdam 
Zoological  Qarden,  which  reads  as  follows: 

All  the  bears  m  the  Antwerp  Zoological  G^den 
were  shot  prior  to  the  bombardment.     The  large 
feline  eamivora  were  put  into  strong  transporta- 
tion cages  and  removed  to  the  rear  of  the  gar- 
den, likewise  prior  to  the  bombardment,  while  the 
small  felinn  were  transferred  to  cages  in  the  cel- 
lars of  the  Festival  Building.    A  few  days  before 
the  surrender  of  the  city,  when  the  heavy  can- 
nonading started  fires  in  all  parts  of  the  city, 
which  could  no  longer  be  put  out  in  consequence 
of  lack  of  water,  the  large  eamivora  were  like- 
wise shot  by  resolution  of  the  board  of  directors, 
adopted  contrary  to  the  director's  advice.    None 
of  the  other  animals  were  killed,  with  the  excep- 
tion of  a  few  venomous  snakes.    During  the  bom- 
bardment only  one  shell  dropped  into  the  garden, 
striking  the  ground  in  the   open  space  for  the 
turtles,  where  it  fortunately  did  no  material  dam- 
age.    Mr.  L'hoest  and  his  two  younger  children 
were  my  guests  from  October  5  to  the  earlier  part 
of  November,  while  the  other  members  of  Ms  fam- 
ily likewise  came  to  Rotterdam  towards  the  end  of 
the   bombardment.     Mr.   L'hoest   himself,   whose 
mind  had  suffered  severely  from  the  effects  of  the 
terrible  excitement  and  of  the  successive  events 
which  overpowered  him,  also  came  to  Rotterdam 
for  a  few  days,  after  the  bombardment. 

By  the  earlier  part  of  November  all  the  mem- 
bers of  the  family  had  returned  to  Antwerp. 

The  garden  and  the  animals  kept  there  have 
suffered  no  further  damage  during  the  seige,  but 
you  will  readily  understand  that  the  number  of 
visitors  has  so  decreased  as  to  be  practically  nil, 
while  the  membership  will  undoubtedly  be  re- 
duced to  such  an  extent  that  the  very  existence  of 
the  garden  will  apparently  be  put  into  serioua 
jeopardy. 

Everything  here  is  in  good  «hape,  althoug^h 
there  has  likewise  been  a  large  decrease  in  our 
receipts,  which  compels  us  to  be  exceediogly  eco- 
nomical. I  presume  that  similar  conditions  pre- 
vail in  all  the  zoological  gardens  in  (Germany,  as 
well  as  in  your  country. 


BENJAMIN  PEIBCE  IN8TBUCT0B8HIP8  IN 

MATHEMATICS 

The  Division  of  Mathematics  in  Harvard 
University  announces  that  hereafter  on  ox' 
about  the  first  day  of  March  in  each  year  it 
will  recommend  two  persons  for  appointmexk-t 
to  Benjamin  Peirce  Instructorships  in  accord- 
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asoe  with  the  f  oUowiiig  regulations  recently 
adopted  by  the  president  and  fellows  of  Har- 
Taid  College,  provided  suitable  candidates  make 
application:  (1)  Appointments  shall  be  made 
by  the  president  and  fellows  on  recommenda- 
tion of  the  division  of  mathematics.     Each 
appointment  shall  be  for  one  academic  year 
and  shall  carry  a  remuneration  of  not  less 
than  tl^OOO  nor  more  than  $1,200.     (2)   A 
iiolder  of  an  ilistructorship  may  be  a  candi- 
date for  reappointment,  but  no  i>erson  shall 
hold  an   instmctorship  for  more  than  three 
;eai8.    (3)  Each  instructor  will  be  expected 
to  teach  two  and  one  half  elementary  courses 
and  one  other  course  which  would  ordinarily 
be  of  an  advanced  character.     (4)  Instructors 
win  be  permitted  to  attend  without  charge  all 
otmises  of  instruction  under  the  faculty  of 
arts  and  sciences,  and  to  enjoy  the  same  library 
pimlegea  as  other  instructors.    They  will  be 
offered  every  facility  towards  the  prosecution 
of  original  scholarly  work,  the  members  of  the 
division  being  ready  to  give  all  possible  aid 
and  encouragement.     (5)  A  candidate  for  an 
instmctorship  in  any  academic  year  must  pre- 
aent  his  name  to  the  chairman  of  the  division 
on  or  before  the  first  of  February  of  the  previ- 
ous academic  year.     He  should  offer  at  the 
fisnie  time  evidence  of  his  capacity  as  a  scholar 
and  a  teacher.    For  this  purpose  he  should 
present  such  documents  as:  (a)  a  dissertation 
aooepted  towards  the  fulfilment  of  the  require- 
ments for  the  degree  of  doctor  of  philosophy; 
(b)  published  contributions  to  mathematical 
teience;  (c)  certificates  as  to  his  ability  and 
Boeoess    aa   a  teacher;    (d)    personal   letters 
relating  to  his  character  and  qualifications  for 
&  poet. 

In  amplification  of  the  above  regulations  it 
may  be  pointed  out  that  these  newly-estab- 
lished Benjamin  Peirce  Instructorships  afford 
an  tmusual  opportunity  for  young  men  of  good 
training  and  abilily  at  or  near  the  beginning 
of  their  teaching  career.  The  appointments 
are  made  on  the  basis  of  an  open  comi)etition ; 
Harvard  has  one  of  the  best  mathematical  li- 
hraries  in  the  country;  the  amount  of  work 
miDired  ia  very  moderate  (the  '' course ''  at 
Harvard  being  three  fifty-five-minute  periods 


a  week  throughout  the  year)  and  includes 
opportunity  for  advanced  teaching.  This  ad- 
vanced instruction  will  be  on  subjects  selected 
in  consultation  with  the  instructor  and»  so  far 
as  possible,  in  conformity  with  his  wishes. 
By  exception  applications  will  be  accepted  in 
1915  as  late  as  February  15.  For  further  in- 
formation address  Professor  Mazime  Bocher, 
chairman  of  the  division  of  mathematics, 
48  Buckingham  Street,  Cambridge,  Mass. 


COMMEBCIAL    6E0GBAPHY    AND    WOBLD 

POLITICS 

Db.  Akthub  Diz  contributes  to  the  Oeo* 
graphische  Zeitschrift  for  June  11  an  article 
with  this  title  indicating  a  German  point  of 
view  prior  to  the  outbreak  of  the  war.  As 
summarized  in  the  Oeographical  Journal  he 
states  that  the  tendency  for  inland  commu- 
nities to  seek  an  outlet  to  the  sea  is  becoming 
so  marked  that,  with  rare  exceptions,  such 
powers  must  now  be  regarded  as  in  a  state  of 
unstable  equilibrium.  Such  states  in  the 
general  case  must,  in  his  opinion,  either  sub- 
mit to  be  absorbed  by  the  neighboring  i>ower 
which  blocks  the  road  to  the  sea,  or  must 
forcibly  seize  a  stretch  of  seaboard.  He  gives 
Asia  as  an  example  of  a  continent  in  which 
independent  inland  states  have  now  practically 
ceased  to  exist,  Africa  as  one  in  which  they  are 
gradually  disappearing.  The  Transvaal  and 
the  Orange  Free  State  are  given  as  examples 
of  countries  which,  as  soon  as  they  acquired 
extensive  relations  with  the  world  market,  fell 
as  booty  to  a  neighboring  power.  As  examples 
of  two  inland  states  which  must  in  the  imme- 
diate future  undergo  political  change  he  gives 
Abyssinia,  which  he  regards  as  being  probably 
destined  to  fall  into  the  hands  of  Britain,  and 
Servia,  which  must,  he  thinks,  fight  for  her 
free  access  either  to  the  Adriatic  or  the  Aegean* 
Secondly,  great  powers  which  have  already 
one  outlet  to  the  sea  tend  to  seek  a  double 
access.  France  has  of  course  this  double 
access  already,  but  the  founding  of  the  triple 
alliance,  the  recent  history  of  the  Bussian 
Empire,  the  opening  of  the  Panama  Canal, 
some  of  the  difficulties  among  the  various 
powers  in  Africa,  the  troubles  in  the  Balkan 
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X)eiimsula,  are  all  discussed  from  the  point  of 
view  of  this  search  for  an  additional  or  an 
easier  access  to  another  sea.     Thirdly,  mari- 
time powers,  in  his  opinion,  necessarily  strive 
to  extend  their  dominion  over  the  coasts  which 
^ce  their  own.     Rome  and  Carthage,  Italy 
looking  across  the  narrow  Adriatic,  and  also 
across  tiie  Mediterranean  to  Tripoli,  France  and 
Algiers,  the  designs  of  Britain  upon  the  coasts 
^hich  encircle  the  Indian  Ocean,  are  all  given 
-as  examples.    Again  he  points  out  that  when 
-any  power  possesses  a  part  of  a  navigable 
stream  there  is  a  tendency  for  it  to  seek  to 
extend   its   dominion    down   to   the   mouth. 
Similarly,  a  colonizing  power  which  has  taken 
possession  of  the  mouth  of  a  river  tends  also 
to  follow  that  river  up  to  its  source.     The 
same  thing  may  tend  to  happen  in  civilized 
countries,  if  the  water  of  the  river  is  used  for 
irrigation,  or  if  stream  control  is  necessary. 
Thus  the  control  of  the  lower  course  of  the 
ITistula  by  Prussia  is  difficult  because  its  upper 
^waters  are  extra-Prussian.    But  the  difficulty 
-of  tlie  Polish  question  makes  it  necessary  for 
iPmssia  to  avoid  covetousness  in  this  connec- 
tion, while  a  frontier  adjustment  which  would 
deprive  Prussia  of  the  lower  Vistula  would  cut 
off  wholly  German  territory  from  the  empire. 
The  Rhine,  he  states,  is  another  case  where 
purely  political  conditions  stand  in  the  way  of 
a  natural  economic  tendency.    It  is  an  advan- 
tage to  Germany  for  the  mouth  of  this  river 
to  remain  in  the  hands  of  a  neutral  state  so 
long    as    the    neutrality    of    this    state    is 
effectively  maintained,  for  as  it  faces  a  power- 
ful sea  power,  it  would,  if  German,  be  liable 
to  blockade  in  war  time.    Again,  the  fact  that 
the  Elbe  and  Danube  are  both  Austrian  as 
well  as  German  rivers  means  that  those  two 
powers  must  either  be  allies  or  enemies,  and 
these  rivers  thus  form  part  of  the  geographical 
justification  of  the  triple  alliance.     On  the 
x)iher  hand,  the  relation  of  the  great  rivers  of 
South  America  to  the  different  states  there 
suggests  to  the  author  that  the  political  divi- 
sion of  South  America  is  in  an  unfinished 
condition,  and  that  great  readjustment  will 
probably  take  place  there. 

FinaUy  Dr.  Dix  is  of  opinion  that  a  spe- 


cifically modem  cause  of  political  differences 
among  nations  lies  in  warring  interests  in 
the  construction  of  great  transcontinental 
railway  routes.  The  i>ermanent  tension  be- 
tween Britain  and  Germany  he  ascribes,  not 
to  the  causes  usually  given  on  either  side,  but 
to  the  great  extra-European  railway  schemes 
of  the  two  powers.  Germany,  he  says,  is  de- 
sirous of  constructing  and  controlling  an  east 
to  west  line  across  the  continent  of  Africa, 
while  Britain  desires  to  complete  the  Cape 
to  Cairo  route,  to  which  Germany  is  strongly 
opposed.  Similarly,  he  states  that  Britain  is 
desirous  of  linking  the  Nile  to  the  Indus  by 
rail,  and  therefore  opposes  the  completion  of 
the  Bagdad  line  to  the  Persian  Gulf  under 
German  auspices.  These  causes  of  dissension 
might  be  got  over  by  a  mutual  arrangement 
between  the  powers,  or  by  a  German-British 
alliance. 


THE  HUXLEY  LECTURE 

The  Huxley  lecture  at  Charing  Cross  Hos- 
pital was  delivered  by  Sir  Ronald  Ross  on 
November  2.    From  the  report  in  the  British 
Medical  Journal  we  learn  that  before  pro- 
ceeding to  the  main  subject  of  his  address, 
which  discussed  recent   advances  in  science 
and  their  bearing  on  medicine  and  surgery, 
with  special  reference  to  malaria  and  the  trans- 
mission of  diseases,  he  paid  a  well-conceived 
tribute  to  Huxley,  who.  Sir  Ronald  Ross  said, 
was  not  only  the  bulldog  of  Darwin,  and  the 
interpreter  of  Darwin's  profundities  to  the 
world,  but  also  a  patient  and  passionate  in- 
vestigator  and   a  patient  and   dispassionate 
thinker  regarding  phenomena.     But,  the  lec- 
turer continued,  Huxley  was  still  more:  he 
was  a  philosopher  possessing  all  the  very  first 
qualities  required  for  true  philosophy.     The 
clarity  of  his  style  was  itself  a  guarantee  o£ 
the    genuineness    and    completeness    of    his 
thought     Secondly,   his   mind   was   fiercely 
critical  in  its  search  for  truth,  and  he  accepted 
nothing  as  fact  which  he  himself  had  not  en- 
deavored to  probe  to  the  depths.    Thirdly,  no 
one  has  ever  doubted  that  his  aim  was,  not  t;o 
astonish  or  to  defeat  or  to  persuade,  so  much, 
as  to  reach  the  actual  truth  of  every  matter^ 
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with  which  he  dealt.    He  would  have  been  de- 
lighted, had  he  liyed,  to  recognice  the  bearing 
«f  recent  advances  in  science  on  the  medicine 
of  the  tropics.    Sir  Bonald  Boss  devoted  the 
nam  part  of  his  lecture  to  tracing  the  histoTj 
<if  the  modem  application  of  parasitology  to 
etiology  and  pathology,  dealing  in  particular 
with  the  growth  of  knowledge  with  regard  to 
£kria,  piroplasma  and  the  malarial  organisms. 
He  sketched  his  own  researdieSy  the  full  his- 
toiy  of  which  had,  he  said,  been  given  in  his 
5obel  lecture.    It  was  only  after  several  years' 
work  that  he  recognized  that  the  malarial  in- 
fection was   carried  by  a  certain  genus  of 
mosquitoes  only,  not  by  Ottlex  or  Stegomyia, 
kt  by  the  anophelines.    He  made  the  obeer- 
Tation  that  the  spores  of  the  analofiTOUS  malarial 
parasites  of  birds  which  he  had  already  recog- 
nized in  CuLex  entered  the  insect's  salivary  or 
poiaon  glands.     This  led  to  the  disclosure  of 
the  full  truth,  namely,  that  the  parasites  were 
not  only  taken  from  man  by  the  mosquitoes, 
as  Manson  had  supposed,  and  not  only  put 
into  man  l^  the  mosquitoes,  as  King  supposed, 
but  that  both  hyiwtheses  were  true,  the  insects 
carrying  the  parasites  directly  from  man  to 
man.    Summarizing  the  results  obtained,  he 
said  that  from  the  time  of  the  Romans  it  was 
known  that  the  malarial  fevers  were  connected 
with  marshes  and  stagnant  water  in  warm 
countries.    Later,  when  it  was  seen  that  the 
disease  was  not  confined  to  the  proximity  of 
marshes,   the   theorists  conceived  that  there 
vas  a  telluric  poison  which  caused  malaria 
and  was  especially  abundant  in  damp  places. 
An  this  was  a  very  general  proposition;  and  in 
order  to  prevent  the  disease,  it  was  necessary 
to  undertake  very  extensive  drainage.     The 
new  knowledge  obtained  rendered  it  i>ossible 
to  particularize  the  exact  route  of  infection. 
It  was  now  known  that  the  poison  was  not 
spread  uniformly  in  the  air  of  warm  countries, 
but  was  always  contained  in  the  minute  bodies 
ef  certain  insects,  and  more  than  that,  in  the 
stin  more  minute  salivary  glands  of  these 
creatures.    The  discovery  of  the  full  life-cycle 
of  the  parasites  made  it  possible  not  only  to 
predicate  the  route  of  infection,  but  to  deter- 
mine exactly  which  species  of  mosquitoes  were 


concerned,  and  to  study  die  habits  of  the  in- 
culpated species.  The  genera  OvJsx  and 
Stegamyia,  which  it  was  found  did  not  carry 
the  malarial  parasite,  breed  most  commonly  in 
artificial  collections  of  water  around  houses, 
the  anophelines  breed  principally  in  natural 
collections  of  water  such  as  marshes,  puddles, 
streamlets  and  the  edges  of  lakes,  ponds  and 
rivers.  These  observations  showed  the  way  to 
other  inquiries  which  cleared  up  the  epidemi- 
ology of  yellow  fever,  sleeping  sickness,  tick 
fever,  plague  and  might  possibly  throw  light 
on  that  of  dengue,  Mediterranean  fever  and 
measles. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  meeting  of  the  American  Society  of 
Naturalists,  held  on  December  81,  1914,  Pro- 
fessor Hugo  DeVries  and  Professor  Wilhelm 
Eoux  were  elected  to  honorary  membership. 

SiGNOB  OuoLKLMo  !B£abooni  hss  been  ap- 
I>ointed  a  member  of  the  Italian  senate  by 
King  Victor  Emmanuel. 

It  is  one  of  the  privileges  of  the  Spanish 
Academia  de  Medicina  that  it  is  entitled  to  a 
seat  in  the  senate.  The  member  of  the  acad- 
emy recently  elected  senator  in  this  way  is 
Dr.  B.  G.  Alvarez,  one  of  the  editors  of  the 
Pediatria  Espanoh 

Dr.  Charles  R  Yak  Hise,  president  of  the 
University  of  Wisconsin,  has  been  elected  presi- 
dent of  the  Utilities  Bureau,  established  as  an 
agency  for  municipalities  in  their  dealings 
with  public  utility  companies. 

Dr.  Hatmond  Pearl,  of  the  Maine  Agricul- 
tural Experiment  Station,  has  been  elected  a 
member  of  the  editorial  board  of  the  Journal 
of  Experimental  Zoology, 

The  American  Institute  of  Mining  Engi- 
neers, the  American  Electrochemical  Society 
and  the  Mining  and  Metallurgical  Society  of 
America  are  giving  a  complimentary  dinner 
on  Friday,  January  16,  at  the  Hotel  Plaza  to 
Dr.  Frederick  Gardner  CottreU,  in  charge  of 
the  San  Francisco  laboratory  of  the  Bureau  of 
Mines,  in  recognition  of  his  contributions  to 
research.  It  is  well  known  that  Dr.  CottreU 
assigned  the  patents  for  his  process  of  electro- 
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static  precipitation  of  fumes  to  the  research 
corporation,  tiie  receipts  from  licenses  to  be 
used  for  the  furtherance  of  research.  As  a 
result  of  this  gift  the  research  corporation  is 
now  in  a  flourishing  condition. 

The  new  officers  of  the  Society  of  American 
Bacteriologists  are  as  follows: 

President,  D.  H.  Bergej,  University  of  Pennsyl- 
vania, Philadelphia,  Pa. 

Vioe-preeident,  John  Weinsirl,  Seattle,  Wash- 
ington. 

Seeretary'Treaeurer,  A.  Parker  Hitehens,  Glen- 
olden,  Pa. 

Council,  K.  F.  Kellennan,  W.  A.  Stocking,  B.  E. 
Buchanan  and  H.  J.  Conn. 

Delegate  to  the  oovncil  of  the  A,  A,  A,  8.,  M.  J. 
Bosenau. 

The  council  of  the  society  has  decided  to  hold 
the  next  annual  meeting  in  IJrbana,  Illinois, 
on  December  28,  29  and  30  of  December,  1916. 
There  will  be  a  special  meeting  in  the  summer 
in  San  Francisco  the  date  of  which  has  not  yet 
been  fixed. 

The  Paleontological  Society  at  its  recent 
Philadelphia  meeting  elected  officers  as  follows : 

President,  E.  O.  Ulrich,  Washington,  D.  C. 

Vioe-presidents,  J.  G.  Merriam,  Berkeley,  Oal.; 
Gilbert  Van  Ingen,  Princeton,  N.  J.;  F.  H. 
Enowlton,  Washington,  D.  C. 

Treaswrer,  B.  S.  Lull,  New  Haven,  Conn. 

Secretary,  B.  S.  Bassler,  Washington,  D.  C. 

Editor,  G.  B.  Esstman,  New  York. 

Dr.  E.  F.  Bashford  has  resigned  the  post  of 
general  superintendent  of  the  Imperial  Oan- 
cer  Besearch  Fund,  which  he  has  held  for  the 
past  eight  years. 

Professor  W.  H.  Kavanauoh,  head  of  the 
experimental  department  of  the  college  of 
engineering  of  the  University  of  Minnesota, 
has  been  dected  chairman  of  the  Minnesota 
Section  of  the  American  Society  of  Mechan- 
ical Engineering. 

F.  0.  Dos£  has  been  appointed  assistant  in 
animal  nutrition  in  the  Pennsylvania  Insti- 
tute of  Animal  Nutrition. 

Dr.  E.  G.  FEARNsroES,  Miss  F.  M.  O.  Mickle- 
thwait  and  Dr.  E.  P.  Poulton  have  been  elected 
to  Beit  Memorial  Fellowships  for  Medical 
Besearch. 


Dr.  J.  Walter  Fewkes,  ethnologist  of  the 
Bureau  of  American  Ethnology,  left  Wash- 
ington on  January  6,  to  take  up  his  fieldwork 
in  Arizona.  Incidentally  he  will  represent  the 
Smithsonian  Institution  at  the  inaugural 
ceremonies  of  Buf  us  Bemhard  von  Eleinsmid 
as  president  of  the  University  of  Arizona. 
The  exercises  occur  on  January  11  and  12,  at 
Tucson,  Arizona.  At  the  conclusion  of  the 
ceremonies.  Dr.  Fewkes  will  continue  his 
archeological  work  in  that  state,  and  then 
proceed  to  New  Mexico  to  conduct  researches 
concerning  the  early  inhabitants  of  the  lower 
Mimbres  Valley,  in  connection  with  which  the 
institution  has  recently  published  a  report. 

A  BUOOESSFUL  exploration  tour  through  the 
wilds  of  Patagonia  has  been  made  by  Dr.  L. 
S.  Bowe,  of  the  University  of  Pennsylvania. 
Accompanied  by  the  director  of  national  terri- 
tories and  the  governor  of  the  Territory  of 
Neuquen,  Dr.  Bowe  traversed  the  southern 
section  of  the  Argentine  from  the  Atlantic  to 
the  Andes,  and  from  parallel  37  to  parallel  42 
south.  Dr.  Bowe  depicts  in  glowing  colors 
the  agricultural  and  industrial  possibilities 
of  this  district,  at  one  time  looked  upon  as  a 
desert  region. 

A  OABLEORAM  from  Cairo,  Egypt,  has  been 
received  at  the  University  of  Pennsylvania 
announcing  the  arrival  of  Dr.  Clarence  S. 
Fisher,  leader  of  the  university  museum^s 
Eckley  B.  Coxe,  Jr.,  expedition,  to  make 
further  excavations  in  Egypt. 

Professor  M.  A.  Bosanoff,  of  the  Mellon 
Institute  and  the  Graduate  School,  Univer- 
sity of  Pittsburgh,  lectured  on  January  4 
and  6  before  the  New  York  University 
department  of  chemistry,  on  the  partial  vapor 
pressures  of  mixtures  in  their  bearings  on  the 
theory  of  solutions  and  the  theory  of  distilla- 
tion. 

Dr.  O.  N.  Stewart,  of  Western  Besorve 
Medical  School,  lectured  before  the  Syracuse 
Chapter  of  Sigma  Xi  on  December  15,  taking: 
as  his  subject  ''  The  Physiologist  in  the  Hos- 
pital and  in  the  State.''  Other  speakers  this 
semester  have  been  Dr.  F.  P.  Knowlton,  of 
the  Syracuse  Medical  College,  who  spoke  on. 
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Norember  10  on  ''Hunger  and  Allied  Phe- 
nomena" and  Professor  Henry  A.  Peck,  of 
the  Liberal  Arts  Odlege,  whose  subject  on 
Norember  17  was  ^  Some  Eecent  Aspects  of 
the  Nature  and  Extent  of  the  Siderial  IJni- 
Tene." 

'Mr.  Ghables  Hallook,  the  veteran  author 
and  naturalist,  founder  of  Forest  and  Stream 
and  the  International  Association  for  the 
Protection  of  Game,  is  now  living  at  the  John 
Dickson  Home  in  Washington.  He  is  full  of 
interesting  reminiscences.  He  tells  the  story 
that  he  first  met  the  late  Dr.  Elliott  Ooues  at 
the  Smithsonian  Institution  when  Ooues  was 
seventeen  years  old  and  took  him  with  him  on 
an  expedition  to  Labrador  in  1800.  They 
made  large  collections  and  placed  164  skins  in 
the  late  E.  D.  Cope's  museum  at  Philadelphia. 
Mr.  Hallock  would  be  glad  to  hear  from  any 
of  his  old  friends. 

At  the  annual  meeting  of  the  Mathematical 
Association,  January  9,  the  president.  Sir 
George  Greenlull,  gave  an  address  on  mathe- 
matics in  artiUery  science. 

Mr.  TTtt^atrt;  Bellog  gave  the  presidential  ad- 
dress at  the  anTinAl  meeting  of  the  Geograph- 
ical Association,  held  on  January  7,  at  the 
University  of  London. 

A  MBSTDTG  in  commemoration  of  the  four 
hmdredth  birthday  anniversary  of  Vesalius 
iras  held  at  the  Kew  York  Academy  of  Medi- 
cine, January  7,  at  which  Dr.  William  H. 
Welch,  of  the  Johns  Hopkins  University,  de- 
livered an  address  on  '^  Vesalius  and  the  Spirit 
of  the  Time'';  Dr.  Fielding  H.  Garrison, 
editor  of  the  Index  Medicue,  spoke  on  ^'  Ana- 
tomical Illustration  Before  and  After  Yesa- 
lins,'*  and  Dr.  Harvey  Gushing,  of  the  Har- 
vard Medical  School,  delivered  a  lecture  on 
"The  Portraits  of  Vesalius,"  illustrated  by 
lantern  alides. 

Paonsacm  N.  C.  DuNfa,  the  distinguished 
Svediflh  astronomer,  secretary  of  the  Swedish 
Boyal  Society  of  Science,  died  on  November 
10,  at  the  age  of  seventy-five  years. 

Thb  it.  S.  CivH  Service  Commission  an- 
motmees  an  examination  on  February  2,  for 
of  mine-safety  investigations  in  the 


Bureau  of  Mines,  Department  of  the  Interior, 
at  New  York,  N.  T.,  at  a  salary  ranging 
from  $3,000  to  $3,600  a  year.  It  also  an- 
nounces an  examination  for  specialist  in  cot- 
ton testing  in  the  Office  of  Markets  and  Eural 
Organization,  Department  of  Agriculture, 
Washington,  D.  0.,  at  salaries  ranging  from 
$1,800  to  $3,000  a  year. 

The  Eockefeller  Institute  for  Medical  Be- 
search  will  receive  $200,000  under  the  will  of 
Henry  Butherford,  for  cancer  research  work. 
This  bequest  was  threatened  by  a  contest  of 
the  will  filed  by  a  cousin  of  the  testator,  but 
the  contest  was  dismissed  and  the  will  ad- 
mitted to  probate. 

A  Vienna  medical  journal,  as  quoted  in  the 
Journal  of  the  American  Medical  Association, 
reports  844  cases  of  cholera  with  381  deaths  in 
Austria  during  the  week  ended  November  7, 
including  90  cases  in  Vienna  with  10  deaths. 
During  the  following  week  there  were  78  cases 
in  Vienna  with  19  deaths. 

The  international  service  of  astronomical 
telegrams  from  Kiel  having  been  interrupted 
by  the  war,  the  management  of  the  *^  Zentral- 
stelle  "  has  been  passed  over  to  Professor  Elis 
Stromgren,  Copenhagen  Observatory. 

The  Entomological  Society  of  France  has 
resumed  the  publication  of  its  Bulletin.  No. 
16  of  1914  has  just  reached  this  country.  At 
the  meeting  of  October  14,  the  president,  M. 
Alluaud,  in  addressing  the  society  stated  that 
in  the  absence  of  both  of  the  secretaries  at 
the  front  the  publication  of  Nos.  13  and  14  had 
been  delayed.  He  urged  members  still  remain- 
ing in  Paris  not  to  interrupt  the  regular 
meetings  under  any  pretext  and  to  attend 
regularly.  He  quoted  the  speech  made  by 
Doctor  Laboulbdne  at  the  meeting  of  January 
11,  1871,  during  the  siege  of  Paris,  in  which 
the  same  course  was  urged.  He  further  stated 
that  a  bomb  had  been  dropped  by  an  aeroplane 
very  near  the  Museum  of  Natural  History  the 
day  before  the  meeting.  He  stated  that  MM. 
Eeymond  Morgon  and  Andr^  Vuillet  had 
fallen  in  battle.  Vuillet  was  well  known  in 
this  country  on  account  of  his  publications 
relating  to  the  gipsy  moth  and  its  parasites. 
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He  was  killed  in  an  assault  on  September  10 
at  Ippecourt.  Both  of  the  secretaries.  Dr.  R. 
Jeannel  and  Dr.  Maurice  Royer,  were  at  the 
front  but  in  good  health. 

We  learn  from  TJie  Ohservaioty  that  it  is 
proposed  to  recommence  the  publication  of  the 
Oazette  Astronomique,  formerly  issued  by  the 
Astronomical  Society  of  Antwerp.  The  occu- 
pation of  that  town  by  the  Germans  occasioned 
the  temporary  suspension  of  the  Oazette.  A 
number  of  English  astronomers,  on  the  initia- 
tive of  Mrs.  Fianmietta  Wilson,  of  Bexley 
Heath,  have  promised  to  aid  by  pecuniary  as- 
sistance and  literary  contributions.  It  is  in- 
tended to  issue  the  Gazette  monthly  unless 
funds  and  the  material  for  printing  should 
justify  publication  at  shorter  intervals.  The 
minimum  subscription  will  be  five  shillings, 
but  those  who  are  able  and  willing  to  aid  more 
generously  may  subscribe  half  a  guinea  or  a 
guinea  as  a  more  effective  means  of  carrying 
out  the  idea  of  their  Belgian  comrades.  The 
Gazette  will  be  published  in  French  and  Eng- 
lish, and  will  be  devoted  to  general  astronom- 
ical subjects.  It  is  hoped  that  the  first  num- 
ber of  the  new  issue  will  be  ready  early  in 
January.  Subscriptions  and  correspondence 
should  be  addressed  to  Felix  de  Boy,  hon.  sec, 
29  Stamford  St,  London,  S.E. 

Dr.  George  D.  Hubbard,  head  of  the  de- 
partment of  geology  at  Oberlin  College,  has 
issued  a  bulletin  covering  the  work  of  the 
Oberlin  Geological  Survey  during  the  sum- 
mer. From  June  26  to  August  14,  Dr.  Hub- 
bard conducted  a  field  survey  in  geology  at 
Glen  Lyn,  Virginia.  The  party  consisted  of 
Professor  and  Mrs.  Hubbard  and  nine  stu- 
dents, eight  men  and  one  woman.  Three  of 
the  students  were  graduates ;  seven  were  Ober- 
lin men;  one  came  from  the  University  of 
Cincinnati,  and  one  from  Houghton  Semi- 
nary, New  York.  The  work  consisted  of  the 
making  of  a  topographic  map  by  means  of 
transit  and  plane-table,  and  the  making  of  a 
geologic  map  of  about  40  square  miles  of  hilly 
country,  partly  in  the  folded  strata  of  the 
Appcdachians  and  partly  in  the  dissected  Alle- 
gheny plateau  of  nearly  horizontal  strata.  A 
large  collection  of  rocks  and  fossils  was  made; 


among  the  latter  were  several  species  of  crin- 
oids  hitherto  unknown  in  the  Mississippian 
rocks  of  this  locality.  These  collections  are 
now  being  prepared  and  mounted  for  the 
Oberlin  Geological  Museum. 

With  a  view  to  prolonging  the  original  sur- 
vey of  the  Palestine  Exploration  Fund  to  the 
Egyptian  frontier,  and  so  connecting  it  with 
recent  work  of  the  Egyptian  Survey  Depart- 
ment, a  survey  has  been  carried  out  under  the 
auspices  of  the  same  fund  by  parties  headed 
by  Captain  S.  F.  Newcombe,  R.E.    In  a  re- 
port, written  at  Akaba  in  February  of  this 
year  and  printed  in  the  July  number  of  the 
Quarterly  Statement  of  the  Fund,  of  which  we 
learn  from  the  Scottish  Geographical  Jaumal, 
Captain  Newcombe  describes  the  general  pro- 
gram of  the  survey,  and  the  progress  of  the 
work  to  date,  while  a  postscript  written  in 
June  records  the  return  of  the  party  to  this 
country  after  completing  its  labors.    The  area 
in  question  was  but  imperfectly  known,  and 
the  results  are  of  some  interest  apart  from 
their  purely  cartographical  value.    Five  parties 
were  engaged  in  the  work,  and  the  map  was 
made  on  the  scale  of  1 :  125,000,  roughly  con- 
toured at  100-feet  intervals.    A  triangulation 
was  effected,  the  fixed  points  of  the  Siani 
boundary  determined  by  the  Egyptian  survey 
being  carried  further  east,  while  in  the  north 
a  chain  of  triangles  was  carried  across  to  con- 
nect with  the  original  Palestine  survey.     In 
the  south  it  was  possible  to  save  time  and  ex- 
pense by  observing  large  triangles,  the  exte- 
rior points — ^Mount  Hor   and  Jebel  Taba — 
being  observed  from  two  mutually  visible  fixed 
points  over  40  miles  apart  on  the  Egyptian 
frontier,  and  a  framework  thus  supplied  into 
which  subsidiary  points  could  be  easily  fitted. 
The  main  difficulties  encountered  were  con- 
cerned with  transport,  and  the  procuring  of 
guides  and  supplies,  with  a  certain  amount  of 
hostility  on  the  part  of  the  Arabs,  but  these 
were  on  the  whole  successfully  overcome.     A 
small  area  near  Akaba  had  to  be  left  unsur- 
veyed  owing  to  the  unwillingness  of  the  Turk- 
ish authorities  to  give  the  required  permis- 
sion.    This  was,  however,  mapped  by  Major 
Kitchener  in  1883.    The  summit  of  Mount  Hor 
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(where  the    size    and    bright    coloring    of 
^Aaron's  tomb"  were  a  distinct  aid  in  the 
obsenration  of  rays  over  55  miles  in  length) 
W88  Sxed,  relatively  to  the  Siani  survey,  with 
a  probable  error  of  only  80  feet.     The  other 
resaita  of  the  survey  are  mainly  concerned 
with  archeology,   in   the   interests   of   which 
Kessrs.  Woolley  and  Lawrence,  archeologists 
€oimected  with  the  British  Museum,  were  at- 
tached to  the  expedition  for  part  of  the  time. 
Special  care  was  devoted  to  the  accurate  col- 
lection oi  names   of  localities,   which  were 
taken  down,  as  pronounced  by  the  guides,  by 
an  edncated   Syrian  of  the  party.     That  of 
**Theigat  el-Amirin,"   thought   by   Professor 
Takaer  to  be  x>os8ibly  a  relic  of  the  Amorites, 
tamed  out  to  refer  to  a  tribal  fight  of  about 
150  years  ago  between  the  Azazma  and  Amiri 
tribes.    The  Bedawin  of  this  desert  region 
sBtm  to  have  moved  there  only  within  the  last 
500  years.     All  roads  have  been  inserted  in 
the  new  map,  and  a  point  of  interest  is  the 
discoreiy  that  the  direct  route  from  Xadesh 
to  Ifount  Hor  is  an  easy  road,  though  thought 
by  earlier  writers  to  be  impossible. 

Tbb  Boyal  Engineers'  Journal  for  May  of 
Ais  year  contains,  according  to  The  Oeograph- 
teal  Journal,  an  account  by  Captain  0.  W. 
Biggs,  B^.,  of  a  recent  somewhat  serious  en- 
eroechment  of  the  sea  at  Fort  Bicasoli,  Malta, 
and  of  the  noieasures  taken  to  cope  with  it. 
The  paper  is  illustrated  by  plans  and  photo- 
graphs. The  site  of  the  encroachment  is  a 
line  a£  weakness,  due  apparently  to  a  fault  in 
the  rock  structure,  traversing  the  peninsula 
en  which  Fort  Kicasoli  is  placed,  on  the  north- 
eaat  of  the  Grand  Harbor.  The  trace  of  the 
bastion  walls  built  by  the  knights  of  Malta 
about  1670,  shows  that  even  then  the  inlet  on 
the  line  of  fault  existed.  The  winter  storms 
hsTe  gradually  eaten  into  the  fault  and  bur- 
rowed a  tunnel  beneath  the  cliff,  from  which 
t  aort  of  chimney  was  formed  leading  to  the 
parade  grounds  above.  Measures  were  there- 
fore necessary  to  stop  the  encroachment,  the 
proposal  adopted  being  one  for  the  creation 
d  a  breakwater  across  the  mouth  of  the  inlet 
Vf  means  of  a  number  of  concrete  blocks 
chained  togretlier.      The  work  has  been  con- 


tinued for  several  successive  years,  the  com- 
paratively  small  blocks  used  at  first  proving 
inadequate  to  withstand  the  heavy  seas.    Some 
were  washed  out  to  the  front,  while  others 
sank  in  the  sand.    The  weight  of  the  blocks 
was  progressively  increased  until  at  last  it 
reached  fifty  tons  each,  and  this  seems  to  have 
had  a  satisfactory  result.    Although  some  of 
the  blocks  have  been  shifted  by  the  winter 
storms,   this  has  now  taken   place  inwards, 
while  the  sea  has  helped  to  defeat  itself  by 
piling   up   material   behind   the   breakwater. 
All  that  is  thought  necessary  for  the  future 
is  the  addition  of  more  large  blocks  from  time 
to  time,  and  continued  filling  in  behind  them* 
In   the   thirty-fifth   annual   report   of   the 
United   States   Geological   Survey,  Mr.  Geo. 
Otis    Smith,   the   director,   discusses   partic- 
ularly the  province  of  the  federal  survey.    An 
amendment  which  was  offered  in  C!ongress  to 
last  year's  appropriation  bill  would,  if  passed, 
have  restricted  the  geologic  work  of  the  survey 
to  the  public  lands.    As  the  amendment  failed 
the  only  result  was  to  attract  more  attention 
to  the  basic  investigative  work  of  the  survey, 
which  embraces  all  the  lands  of  the  United 
States,  the  privately  owned  as  well  as  the  pub- 
lic lands.     The  examination  of  private  prop- 
erty for  private  purposes  is  forbidden  by  the 
organic  act  of  the  survey,  but  the  examina- 
tion of  private  lands  must  be  included  in  any 
general  investigation.    The  determinative  fac- 
tor in  the  whole  matter  is  whether  the  inves- 
tigative work  on  privately  owned  lands  yields 
results  that  are  merely  of  local  and  personal 
interest  or  results  that  are  of  general  and 
national  value.     Land  ownership  is  only  an 
incident  when  large  questions  of  natural  re- 
sources are  considered.     The  special  interest 
of  the  government  in  its  own  lands — ^the  pub- 
lic lands — ^being  granted,  it  must  be  added,  as 
was   suggested   last   year   by   Bepresentative 
Sherley  at  a  hearing  before  the  House  Appro- 
priations  Committee,   that   "So   far   as   the 
development  of  the  mineral  resources  of  the 
country  is  concerned,  it  is  just  as  important 
to  know  the  resources  of  privately  owned  land 
as  of  government-owned  land."     When  it  is 
remembered  that  in  the  First  Annual  Beport 
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of  the  Geological  Survey  Director  King  proph- 
esied for  the  United  States  a  f utare  annual 
output  of  mineral  products  having  a  value  of 
a  hillion  dollars,  and  that  the  present  produc- 
tion is  two  and  one  half  times  that  amount, 
it  must  be  conceded  that  the  desirability  of 
the  federal  scientific  investigations  of  these 
national  resources  is  even  greater  than  in  1880. 
'*  It  is  a  most  conservative  statement/'  Direc- 
tor Smith  says,  *'  that  at  no  date  has  the  gen- 
eral public  been  in  closer  touch  with  the 
United  States  (^logical  Survey  or  made 
larger  use  of  the  published  or  unpublished 
results  of  its  surveys  and  investigations  than 
at  the  present  time." 


UNIVERSITY    AND    EDUCATIONAL    NEWS 

A  BEQUEST  of  $3,000,000  to  Oberlin  College 
by  Charles  M.  Hall,  the  distinguished  electro- 
chemist  and  manufacturer  of  aluminiun,  is  an- 
nounced. The  bequest  is  in  the  form  of 
$2,000,000  endowment  to  be  used  for  any  pur- 
pose, $500,000  to  be  used  to  build  an  audi- 
torium, $100,000  for  the  auditorium's  main- 
tenance, $200,000  to  be  spent  for  campus  im- 
provements; all  proi)erty  in  Oberlin  owned  by 
Dr.  Hall,  and  a  valuable  art  collection. 

The  will  of  Miss  Grace  Hoadley  Dodge,  for 
many  years  known  for  her  educational  and 
philanthropic  activities  in  New  York  City, 
contains  bequests  of  $1,400,000  for  educational 
and  charitable  purposes,  as  well  as  a  number 
of  deferred  bequests  of  the  same  character. 
The  sum  of  $500,000  is  bequeathed  to  Teachers 
College,  Columbia  University,  in  the  found- 
ing and  conduct  of  which  she  took  an  active 
part  The  college  will  receive  two  deferred 
bequests,  one  of  which  may  be  large.  To  the 
National  Board  of  the  Y.  W.  C.  A.  the  sum  of 
$600,000  is  left,  and  to  the  Y.  W.  C.  A.  of 
New  York  City,  $200,000. 

At  the  meeting  of  the  corporation  of  Har- 
vard University  on  December  28,  it  was  voted 
to  establish  a  separate  faculty  for  the  Bussey 
Institution.  The  vote  was  consented  to  by  the 
board  of  overseers,  and  the  new  body  at  present 
includes  the  following  members:  W.  M. 
Wheeler,  Ph.D.;  W.  E.  Castle,  PLD.;  R  T. 


Fisher,  A.B.,  M.F. ;  E.  M.  East,  Ph.D. ;  C.  T. 
Brues,  S.M.;  I.  W.  Bailey,  A.B.,  M.F.,  and 
C.  C.  Little,  S.D.,  of  the  Bussey  Institution; 
G.  H.  Parker,  S.D.  and  W.  J.  V.  Osterhout, 
Ph.D.,  of  the  faculty  of  arts  and  sciences ;  and 
E.  E.  Tyzzer,  A.M.,  M.D.,  of  the  medical 
school. 

Dr.  C.  E.  Burke,  lately  of  the  University  of 
California,  has  been  appointed  instructor  in 
the  department  of  chemistry  at  the  University 
of  Vermont. 

Dr.  Howard  D.  Haseinb,  formerly  associate 
professor  of  bio-chemistry  in  the  school  of 
medicine  of  Western  Beserve  University,  has 
been  appointed  professor  of  bio-chemistry  in 
the  medical  department  of  the  University  of 
Oregon. 

Dr.  Frederick  D.  Heald,  of  Philadelphia, 
has  been  appointed  professor  of  plant  pathol- 
ogy and  pathologist,  Washington  State  College 
and  Experiment  Station,  Pullman,  Washing- 
ton. 


DISCUSSION  AND  COBBESPONDBNCB 

bateson's  address,  mekdeusm  and  mutation 

In  Bateson's  thoughtful  and  stimulatin^r 
address,^  a  recognized  authority  on  evolution 
attempts  to  summarize  for  us  recent  progress 
in  the  study  of  that  subject  by  analytical 
methods.  It  would  be  well  for  all  engaged  in 
some  particular  branch  of  this  subject  to  at- 
tempt thus  to  lift  the  eyes  from  the  scene  of 
their  individual  labors  and  survey  from  time 
to  time  the  entire  field.  An  indispensable 
sense  of  proportion  and  perspective  is  th.ua 
gained.  This  is  my  excuse  for  commenting 
briefly  on  some  of  Bateson's  fruitful  ideas. 

That  evolution  occurs  all  biologists  a^ri^ee. 
That  the  organisms  now  existing  on  this  earth 
are  difFerent  from  those  which  formerly  existed 
here  no  one  questions.  But  we  are  still  ignor- 
ant of  how  they  came  to  be  different  The 
geological  record  indicates  that  the  change  Tras 
gradual.    The  supposed  ancestors  of  the  horse, 

iBateson,  W.,  Address  of  the  President  of  the 
British  Association  for  the  Advancement  of  Sci- 
ence, SciENCX,  N.  S.,  40;  pp.  287-302,  Angnst  28, 
1914. 
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for  example,  are  less  and  less  like  modem 
lurses  the  more  remote  in  geological  time  are 
the  deposits  in  which,  iheir  bones  are  found. 
Bat  stadents  of  OYolation  differ  in  their  ideas 
as  to  how  gradual  the  progress  of  evolution  has 
been  and  is,  for  no  one  supposes  the  process 
ended. 

Within  my  view  stands  the  sloping  bank  of 
a  leaervoir,  which  most  yisitors  ascend  by  a 
flight  of  granite  steps;  but  children  often  go 
up  the  grassy  bank  wherever  they  happen  to 
eacounter  it.  Either  method  takes  one  to  the 
top,  the  gradual  or  the  stepwise  mode  of 
aaoent 

Evolution  was  thought  by  Darwin  to  occur 
in  tvo  ways  comparable  with  these,  the  grad- 
ual and  the  stepwise.  From  Darwin's  writings 
it  would  seem  that  he  regarded  the  gradual 
as  the  more  common  and  important  method 
of  evolutionary  change  among  organisms,  but 
it  is  clear  that  he  recognized  stepwise  or 
'^ sport"  variation  as  of  considerable  value, 
particnlarly  in  the  production  of  new  vari- 
eties under  domestication. 

fiat  not  many  years  after  Darwin's  death  a 
question  arose  in  the  minds  of  certain  thought- 
ful naturalists  as  to  whether  Darwin  had 
rightly  estimated  the  relative  importance  of 
these  two  methods  of  evolution.  Oalton, 
Bateson  and  DeYries  have  laid  increasing 
emphasis  on  sport  variations  or  ^'mutations," 
until  these  have  come  to  be  r^^rded  by  many 
as  of  overshadowing  importance  in  evolution. 
The  fuIL-fledged  mutation  theory'  maintains 
that  evolution  occurs  bp  steps  alone,  that  is 
that  new  species  arise  from  old  ones  by  single 
discontinuous  steps,  never  by  gradual  imin- 
termpted  change.  This  theory  has  been  the 
guiding  principle  in  evolutionary  study  in 
Roent  years.  Its  basic  idea  is  that  natural 
q»ecies  are  invariably  discontinuous  and  that 
mtergradea  between  them  do  not  occur  except 
poesibly  as  the  result  of  sporadic  hybridization, 

'The  term  ''mutation  theory '^  is  here  used  in 
its  widest  sense,  induding  not  merely  the  ideas  of 
D*  Vries  eoneeming  evolation  among  the  evening 
pnmroBn,  but  the  general  idea  of  diseontlnnity 
11  the  origin  of  speeies  previously  outlined  by 
Oalton  and  Bateson. 


such  intermediate  forms  being  unstable  and 
so  without  significance.  The  attempt  by  Bate- 
son* to  classify  the  variations  which  occur 
within  species  led  him  to  the  conclusion  that 
only  such  variations  as  are  discontinuous  in 
nature  can  have  species-forming  value,  since 
they  alone  are  not  ''swamped  by  crossing." 
This  idea  has  been  supported  by  the  observa- 
tion that  among  species  regularly  dimorphic 
or  polymorphic,  the  several  forms  which  re- 
main distinct,  notwithstanding  constant  inter- 
crossing, are  Mendelian  alternatives,  conform- 
ing with  the  laws  of  dominance  and  segrega- 
tion. Many  of  the  striking  variations  in  color 
and  form  which  occur  among  domesticated 
animals  and  plants  follow  these  same  laws  so 
that  their  rediscovery  and  verification  in  1900 
was  rightly  regarded  as  strong  presumptive 
proof  of  discontinuity  in  evolution.  At  about 
the  same  time  DeVries  brought  together  in 
his  book  entitled  "The  Mutation-Theory"  a 
large  amount  of  evidence  favoring  the  idea  of 
discontinuity  in  evolution  most  important  of 
which  was  the  repeatedly  verified  polymorph- 
ism of  the  seedlings  produced  by  Lamarck's 
evening-primrose. 

Mendelian  segregation,  however,  does  not  at 
present  offer  a  sufficient  explanation  of  muta- 
tion in  the  evening-primroses  so  that  provi- 
sionally we  are  forced  to  conclude  with  Oates^ 
that  mutation  and  seg^regation  following 
hybridization  are  probably  distinct  phenomena. 
It  also  remains  doubtful  whether  the  phe- 
nomena observed  among  evening-primroses 
occur  at  all  conunonly  among  other  plants  or 
among  animals.  The  so-called  ''mutations" 
which  Morgan  has  observed  in  the  fly  Droso- 
phUa  are  certainly  not  of  this  order,  but  are 
clearly  due  to  Mendelian  factorial  variation. 
Many  with  Bateson  think  that  Mendelism 
affords  a  basis  for  the  explanation  of  all  evo- 
lution and  confidently  expect  the  evening- 
primroses  sooner  or  later  to  be  shown  con- 
formable with  its  fundamental  ideas.    In  the 

s  "Materials  for  the  Study  of  Variation/'  1894. 

« Gates,  B.  B.,  "Breeding  Experiments  which 
Show  that  Hybridization  and  Mutation  are  Inde- 
pendent Phenomena,"  Zeita:  /.  ind,  Abst,  «. 
Vererhungilehre,  11,  pp.  209-279,  1914. 
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latest  statement  of  his  views,  Bateson  argues 
substantially  as  follows:  Variations  may  be 
large  or  small.  Those  which  are  small  are 
either  not  inherited  or  are  of  no  consequence, 
being  ''slight  differences  that  systematists 
would  disregard."  But  large  differences  can 
not  arise  ''by  accumulation  of  small  differ- 
ences." Hence  only  large  differences  have 
evolutionary  significance.    In  his  own  words  :^ 

We  have  done  with  the  idea  that  Darwin  came 
latterly  to  favor,  that  large  differences  can  arise 
by  accumulation  of  small  differences.  Such  small 
differences  are  often  mere  ephemeral  effects  of 
conditions  of  life,  and  as  such  are  not  transmiss- 
ible; but  even  small  differences,  when  truly  ge- 
netic, are  factorial  like  the  larger  ones,  and  there 
is  not  the  slightest  reason  for  supposing  that  they 
are  capable  of  summation. 

Whether  we  may  properly  regard  small  differ- 
ences as  capable  of  "summation"  depends 
upon  what  we  mean  by  summation.  Phillips 
and  P  have  shown  that  in  the  case  of  piebald 
rats  the  areas  of  white  fur  characterizing  the 
race  may  be  either  increased  or  decreased  at 
will  and  that  the  change  takes  place  gradually, 
progressing  steadily  generation  after  genera- 
tion and  far  transgressing  the  original  limits 
of  variation.  The  same  is  undoubtedly  true 
of  similar  variegated  patterns  which  mendelize 
among  both  animals  and  plants.  Small  differ- 
ences which  have  arisen  spontaneously  have 
certainly  been  aggregated  in  this  case.  But 
crossing  of  the  modified  races  shows  that  the 
aggregated  changes  have  not  been  summated 
to  such  an  extent  that  they  constitute  a  single 
Mendelian  factor,  except  in  one  case,  where  it 
seems  quite  possible  that  something  of  this 
sort  has  occurred.  I  am  by  no  means  ready  to 
regard  summation  out  of  the  question, 
whether  by  that  we  mean  mere  aggregation  or 
fusion  into  a  new  Mendelian  unit. 

Bateson  has  further  expressed  the  view  that 
evolution  has  occurred  largely,  if  not  exclu- 
sively, by  loss  of  Mendelian  factors  resulting 
in  striking  variations  that  breed  true  from 
their  first  appearance  and  thus  render  the 

B  L.  c,  p.  285. 

«Publ.  No.  195,  Carnegie  Institution  of  Wash- 
ington, 1914. 


parent  species  dimorphic  or  polymorphic.    That 
many  varieties  of  domesticated  animals  and 
cultivated  plants  have  originated  in  this  way 
will  be  admitted  by  any  one  who  has  studied 
them    genetically.      Darwin    himself   pointed 
out  the  importance  of  "sport"  variation  in 
producing  new  varieties  of  animals  and  plants 
under  man's  care  and  supervision  and  it  is 
known  that  similar  variations  occur  in  wild 
species.    But  it  is  doubtful  whether  in  a  wild 
species  a  sport  originating  in  this  way  has 
ever  replaced  the  original  form.     Under  do- 
mestication it  is  only  the  constant  interposi- 
tion of  man  that  keeps  the  favored  sports  alive* 
Whether  sport  variation  has  had  any  part  in 
the  evolution  of  species  is  accordingly  very 
doubtful.     If  we   compare  one  wild  species 
with  another,  we  commonly  find  existing  be- 
tween  them   not   single   striking   differences 
but  numberless  minute  differences.    Systemat- 
ists usually  name  as  diagnostic  characters  a 
few  of  the  more  striking  differences,  ignor- 
ing, as  they  are  quite  warranted  in  doing,  all 
minor  ones,  the  enumeration  of  which  is  for 
their  purpose  superfluous.    But  if  one  makes 
an  intensive  study  of  related  species  he  finds 
that  they  differ  in  endless  details  of  structure 
and  physiological  behavior  extending  even  to 
differences  in  size  of  the  constituent  cells  o£ 
the  body  (Conklin),  or  of  their  parts  (chromo- 
somes,   chromomeres,    etc.).      During    recent 
years,  as  the  discrimination  of  species  has  be- 
come more  keen,  it  has  taken  on  more  and 
more   a   quantitative   expression.      Series   of 
specimens  are  measured,  and  specific  distinc- 
tions are  based  on  absolute  and  relative  di- 
mensions of  parts,  not  on  the  "presence  or 
absence  "  of  large  striking  features  of  organi- 
zation.   It  is  easy  to  dispose  of  the  work  of 
the  systematist  by  assuming  that  he  does  not 
know  his  business,  but  is  it  wise  to  do  so? 
For  other  lines  of  evidence  also  indicate  that 
the  differences  between  species  are  quantita- 
tive and  increase  with  genealogical  divergence. 
This  for  example  is  the  conclusion  reached. 
from  such  distinct  methods  of  study  as  the 
examination  of  the  forms  of  hemoglobin  crys- 
tals in  the  blood  of  various  species  of  animals 
and  of  the  precipitin  reaction  of  the  bloo<l. 
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Bat  quantitatiTe  differences  such  as  distin- 
gniah  species  are  precisely  those  which  do  not 
Mmdelire  in  crosses.    Bateson  says  (p.  291) : 

Of  tlie  descent  of  quantitatiTe  characters  we 
fdn  know  praetieaDy  nothing. 

Bj  which  he  probahly  means  that  we  know 
nothing  Mendelian,  since  in  this  address  he 
treats  Mendelism  as  the  all-snfScient  basis  of 
erohition,  and  ignores  a  decade  of  intensive 
work  in  America  directed  toward  the  discovery 
of  Mendelian  factors  as  a  basis  for  quantita- 
tive differences,  a  work  participated  in  by 
many  different  workers,  all  favorably  dis- 
posed toward  the  idea,  but  all  unavailing.  For 
the  uniform  result  of  a  cross  which  involves 
quantitative  differences  is  the  production  of 
an  intermediate,  which  in  turn  produces  inter- 
mediates only  slightly  more  variable  than  the 
races  originally  crossed.  Dimorphism  or 
sharply  discontinuous  polymorphism  is  reg- 
ularly wanting  after  size  crosses.  This  is  a 
fatal  objection  to  the  idea  that  specific  differ- 
aioes  are  discontinuous  in  origin.  One  who 
advocates  this  idea  has  no  choice  at  present 
bnt  to  ignore  (as  Bateson  does)  all  evidence 
derived  from  the  experimental  study  of  this 
subject 

The  idea  that  larg^  differences  can  not  arise 
by  Biunmation  of  small  ones  is  rendered  im- 
probable by  this  evidence.  For  if  the  larger 
(quantitative)  differences  can  so  readily  be 
broken  down  into  smaller  ones,  it  seems  highly 
IMobable  that  the  process  is  reversible.  In- 
deed the  experience  of  breeders  shows  that 
it  ia.  The  dog-breeder  alluded  to  by  Bateson 
who  titrated  his  colored  fluids  to  illustrate 
blood  dilntion  in  crosses  was,  so  far  as  quan- 
titative characters  are  concerned,  employing 
a  very  apt  method,  notwithstanding  Bateson's 
diaapproval  of  it. 

Even  sport  variations,  which  truly  Men- 
ddise,  and  which  form  the  basis  of  color  vari- 
eties and  other  fancy  varieties  among  animals 
and  plants,  even  these  are  capable  of  second- 
ary break-down  or  "  f  ractionation,''  as  Bateson 
admits.  In  making  this  admission  he  differs 
from  the  supporters  of  the  pure-line  theory 
vbo  conceive  that  a  Mendelian  factor  is  in- 
eapable  of  change,  bnt  who  apparently  hold 


the  idea  as  an  article  of  faith  rather  than  one 
requiring  proof. 

Secondary  break-down  or  modification  of 
Mendelian  factors  is,  however,  coming  to  be 
so  generally  recognized  that  a  special  name  is 
now  applied  to  its  products,  that  of  multiple 
allelomorphs.  Even  those  who  hold  to  the  con- 
ception of  ''pure  lines"  now  recognize  that 
the  same  sport  variation  ("mutation"  or 
"  locus  ")  may  assume  several  different  condi- 
tions which  viewed  quantitatively  form  a 
graded  series;  but  they  insist  on  the  discon^ 
tinuity  of  the  grades  or  forms  which  a  Men- 
delizing  character  may  assume,  maintaining 
on  a  priori  grounds  that  these  stages  can  not 
be  bridged.  The  perilousness  of  such  a  posi- 
tion is  apparent  from  a  single  well-known  case. 
The  first  discovered  Mendelizing  character  in 
animals  was  albinism  and  it  is  one  of  the 
simplest  and  clearest  cut  of  all  Mendelian 
characters  thus  far  discovered.  It  was  not  to 
be  expected  that  the  single  step  between  a 
wholly  uncolored  and  the  normally  colored 
condition  would  be  or  could  be  bridged.  Yet 
two  such  intermediate  stages  have  already 
been  demonstrated,  which  are  unmistakable 
allelomorphs  of  albinism,  t.  e.,  which  behave 
as  alternative  forms  of  the  same  genetic  factor. 
If  two  such  intermediate  stages  may  arise, 
why  may  not  others  arise;  why  not  a  dozen, 
why  not  a  thousand  ?  Is  it  safe  to  assume  that 
this  is  not  possible? 

Bateson  urges  that  in  cases  of  color  variation 
such  as  that  of  the  sweet-pea  and  the  primrose 
the  large  changes  came  first  and  the  smaller 
ones  later  by  secondary  break-down  or  "frac- 
tionation." The  argument  implies,  indeed,  he 
expressly  claims,  that  large  differences  can 
not  be  built  up  from  small  ones.  I  do  not 
believe  that  either  paleontology  or  the  history 
of  breeding  will  support  Bateson  in  this  daim. 
On  the  former  ground  Osbom^  holds  to  a 
gradual  origin  of  discontinuous  differences 
between  organisms.  A  study  of  breeds  of 
animals  in  comparison  with  their  wild  orig- 
inals   or    present-day    representatives    shows 

TOsbom,  H.  F.,  ''The  Gontinoous  Origin  of 
Certain  Unit-characters  as  Observed  by  a  Paleon- 
toogist,"  Amer,  Nat.,  46,  pp.  185-278,  1912. 
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that  Tariation  has  not  occurred  merely  by  laige 
losses  subsequently  fractionated  so  as  to  form 
intermediates.  Not  merely  intermediates  arise 
but  also  those  which  transcend  any  known 
orig^inal  sports.  Original  black  races  have 
become  blacker ;  original  yellow  races  have  be- 
come yellower;  white-spotted  races  have  become 
more  spotted  still  at  the  will  of  the  breeder. 
Large  races  also  become  larger,  and  small 
races  smaller,  under  the  hands  of  the  fancier. 
He  does  not  limit  himself  to  the  production  of 
intermediates. 

To  suggest  further  that  all  variation  tran- 
scending limits  previously  existing  is  due  to 
loss  of  inhibitors  and  so  is  really  retrogressive 
is  scarcely  satisfying.  It  is  a  formal  evasion 
of  the  difficulty  but  in  no  sense  a  solution  of 
it.  It  belongs  with  the  boz-within-boz  idea 
of  development.  I  agree  with  Bateson  that 
variety  formation  within  the  higher  animals 
and  plants  seems  to  be  very  frequently  by  a 
process  of  loss  but  I  can  not  believe  that  this 
is  the  exclusive  process  concerned  in  the  for- 
mation of  new  species  or  even  of  varieties.  It 
needs  but  to  carry  the  idea  to  its  logical  con- 
clusion to  show  its  absurdity.  Is  man  merely 
an  amoBba  simplified  by  loss  of  inhibitors?  I 
can  not  believe  so.  I  can  not  believe  that 
the  original  proteid  molecule  has  since  its 
original  synthesis  only  grown  simpler.  New 
radicles  have  undoubtedly  become  attached  to 
it  as  side-chains  replacing  or  supplementing 
old  ones  and  changing  its  properties.  The  liv- 
ing substance  is  not  merely  losing  constitu- 
ents; it  is  also  gaining  new  ones.  Similarly 
organisms,  morphologically  and  physiologically, 
change  not  merely  by  losses  but  also  by  gains. 
It  is  impossible  to  explain  evolution  satis- 
factorily by  either  process  alone.  The  two  go 
hand-in-hand  and  no  doubt  are  constantly 
occurring  among  organisms.  Change  is  uni- 
versal. Mere  subdivision  of  a  species  into 
two  groups  of  individuals,  which  are  pre- 
vented from  intermingling,  seems  to  be  suffi- 
cient in  time  to  make  the  two  groups  speci- 
fically distinct.  Each  keeps  on  changing  in 
so  many  different  ways  that  it  would  be  little 
short  of  a  miracle  if  both  changed  similarly 
and  simultaneously  in  all  respects.    Direct  en- 


vironmental effects  are  insufficient  to  account 
for  sudi  organic  changes,  for  among  the  best- 
known  illustrations  of  divergent  evolution  are 
the  animals  of  oceanic  islands,  dose  together 
and  subjected  to  the  same  climatic  agencies, 
undoubtedly  descended  from  common  ances- 
tors at  no  remote  period,  yet  having  become 
distinct,  probably  through  numerous  spontane- 
ous changes  which  isolation  prevented  from 
being  ground  down  to  a  common  level  by 
inter-crossing. 

These  are  commonplaces  of  evolutionary 
knowledge,  familiar  to  everyone  since  Darwin 
and  Wallace  first  called  attention  to  them» 
yet  we  are  in  danger  of  overlooking  them  for 
the  moment  in  our  enthusiasm  over  a  new 
method  of  attacking  the  obstinate  problems  of 
evolution*  It  may  not  be  superfluous  there- 
fore to  call  renewed  attention  to  them  in  this 
connection.  Spontaneous  variation  is  still 
with  us  and  is  as  widespread  as  it  was  in 
Darwin's  time.  It  is  doubtful  whether  un- 
varying ''completely  homozygous''  organisms 
occur  anywhere  outside  the  text-books.  In 
the  case  of  organisms  known  to  be  varying 
genetically  there  is  abundant  evidence  that 
small  variations  are  heritable  no  less  than 
large  ones,  and  we  are  by  no  means  ^  done  with 
the  idea  "  that  small  variations  are  capable  of 
summation. 

With  Bateson  we  must  deplore  the  necessity 
of  engaging  merely  in  destructive  criticism. 
It  is  indeed  ''  a  low  kind  of  work."  It  would 
be  so  much  easier,  pleasanter,  and  more  satis- 
fying to  adopt  a  single  explanatory  principle 
for  evolution  and  build  on  this.  But  it  would 
be  foolish  to  go  on  building  lofty  superstmo- 
tures  of  hypothesis  on  an  insecure  foundation, 
and  the  more  carefully  we  scrutinize  the  muta- 
tion theory  the  more  serious  do  our  doubts 
become  whether  it  is  a  secure  foundation  for 
evolutionists  to  build  on.        W.  E.  Oastlb 

Bussrsr  Institution, 
FoBXST  Hills,  Mass., 
December  12,  1914 

MASTODON   tusk  IN  GLACIAL  GRAVELS 

To  THE  EorroB  of  Soienoe:  A  tusk  of  a  pro- 
boscidean, probably  Mastodon  amoneoMu, 
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found  leoently  in  a  gravel  pit  in  Pony  HoUowy 
twehe  nules  soutliwest  of  Ithaca,  N.  Y.,  on  the 
propeitsr  of  Mr.  Bert  Drake.  Unlike  most 
Mttdodon  finds  from  this  region  this  is  not 
postglacial.  It  was  found  in  place  twenty-four 
feet  below  the  surface  in  stratified  sand  and 
gravel  which  was  heing  used  in  good  roads 
▼ork.  The  pit  is  in  the  base  of  an  extensive 
terrace  whose  top  follows  the  valley  wall  high 
ibore  the  ontwash  gravel  plain  which  occu- 
pies the  floor  of  the  valley.  The  exact  origin 
of  this  Pleistocene  terrace  is  obscure  but  it  is 
certainly  not  later  than  the  end  of  the  ice 
occupation  of  the  valley  and  may  be  earlier. 

The  tusk  was  broken  in  removing  the  gravel. 
Two  pieces,  each  about  a  foot  long,  from  ten 
to  tidrteen  inches  in  circumference,  were  pre- 
sented to  the  Paleontological  Museum  of  Cor- 
lidl  by  E.  A.  Dahmen,  the  road  engineer. 
Three  approximate  measurements  of  the  cur- 
Tatnre  of  the  tusk  gave  from  two  feet  one  inch 
to  two  feet  eleven  inches  as  the  radius  of 
cmrature. 

Pearl  Sheldon 

O0K2?ZLL   UNTTEBSITY 


SCIENTIFIC  BOOKS 

THE  TBAH8L0CATI0N   OF   HATEBIAL  IN  DTING 

LEAVES^ 

The  fact  of  an  autunmal  transfer  of  nu- 
trient matter  from  leaves  was  first  clearly 
stated  by  Sachs,  in  1863.  Sachs's  statement 
was  based  on  microscopical  examinations  of 
tbe  leaves  of  a  series  of  plants  in  various  stages 
of  their  autumnal  changes,  whereby  he  deter- 
mined that  starch  and  chlorophyll  disappeared 
fitmi  leaves  before  their  fall.  He  extended 
this  observation  to  cover  most  of  the  other  nu- 
trient materials  in  the  leaf.  Swart,  however, 
Uda  that  the  solution  of  this  question  in  its 
Ivoader  sense  is  to  be  had  only  by  chemical 
siudyaes  such  as  he  has  made. 

Aeoording  to  Swart,  the  first  essential  to  a 
correct  answer  is  a  correct  wording  of  the  prob- 
leoi,  as  follows: 

1  Swart,  Br.  Nicolas,  ''Die  Stoffwanderung  in 
aUebenden  Iffl&ttem,"  pp.  1-118,  Taf.  5,  Jena, 
Tc^g  TCfn  GoBtav  Piaeher,  1914. 


During  the  autumnal  coloring  of  leaves  can 
there  be  determined,  by  chemical  analysis,  a  trans- 
location of  nutrient  materials  during  the  period 
extending  from  shortly  before  to  directly  after  the 
close  of  the  yellowing  f 

It  is  essential  to  draw  the  time  limits  thus 
sharply,  since  this  period  represents  a  sharply 
limited,  externally  recog^iizable  terminal  pe- 
riod in  the  life  of  the  leaf,  which  in  addition 
to  anatomical  variations  in  the  petiole,  may  be 
directly  recognized  by  the  physiologrical  proc- 
esses which  are  indicated  to  us  by  the  disap- 
pearance of  the  chlorophyll.  If  we  would  an- 
swer the  question  as  to  whether,  before  the  fall 
of  the  leaf,  there  may  be  demonstrated  a  trans- 
fer of  any  substances,  it  is  necessary  to  regard 
only  the  period  during  which  the  leaf,  as  indi- 
cated by  these  externally  recognizable  proc- 
esses, prepares  for  its  final  act.  After  answer- 
ing this  narrower  question,  then  we  should 
consider  the  amount  of  these  materials  in  the 
leaf  at  other  periods  of  the  year,  in  order  to 
arrive  at  a  causal  explanation  of  the  phenom- 
ena. 

The  necessary  chemical  analyses  fall  into 
two  groups :  those  which  extend  over  the  entire 
vegetative  period  of  the  leaves,  and  those 
which  cover  only  the  period  directly  before 
and  after  yellowing.  In  most  of  the  former 
investigations  the  leaves  analyzed  began  to  be 
removed  from  the  tree  at  a  late  period,  but 
quite  independent  of  the  exact  time  when  the 
coloring  began  and  ended.  The  value  of  the 
resxdts  of  such  analyses  must,  therefore,  be 
estimated  with  caution  since^  even  in  most 
favorable  cases,  they  can  only  give  us  an  an- 
swer to  the  question  of  whether,  in  general,  yel- 
low leaves  are  poorer  in  their  content  of  any 
given  substance  than  green  leaves  of  any 
earlier  period.  Thus  a  maximum  or  a  mini- 
mum in  the  proportion  of  the  given  material 
in  the  intervening  period  would  give  results 
entirely  misleading  with  reference  to  the  ques- 
tion whose  answer  is  sought. 

Another  objection  to  former  researches  that 
extend  over  the  entire  vegetative  period  is  that 
very  frequently  a  large  number  of  leaves  for 
study  were  taken  at  one  time  from  the  same 
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tree.  By  this  act  the  metabolism  of  the  re- 
maining leaves  is  known  to  be  altered.  Thus, 
for  example,  the  rapidity  of  the  translocation 
of  carbohydrates  from  leaves  is  increased  with 
the  diminution  of  the  number  of  leaves  on  the 
plant;  by  partial  defoliation  transpiration 
from  the  remaining  leaf  surfaces  is  increased, 
and  this  is  accompanied  by  a  more  rapid  de* 
pletion  of  starch.  The  taking  in  of  the  nu- 
trient salts  is  also  favored  by  a  diminution  in 
the  number  of  leaves. 

If  dead  leaves  are  used  in  the  analysis, 
another  source  of  error  is  introduced,  since 
substances  may  be  washed  out  of  dead  leaves 
exx>osed  to  the  weather.  In  former  researches 
a  yellow  color  has  been  held  to  indicate  death, 
and  all  yellow  leaves  accordingly  designated 
as  dead.  Swart  discusses  these,  and  other 
sources  of  error  in  all  researches  on  the  subject 
prior  to  Wehmer's  Kritik  of  1892.  He  argues 
with  Wehmer  that  all  results  published  before 
his  paper  can  be  relied  upon  to  only  a  limited 
extent,  but  he  disagrees  (p.  37)  with  Weh- 
mer's  view  that  these  results  argue  against  the 
validity  of  the  theory  of  a  depletion  before 
leaf-fall,  for  he  knows  of  no  case  where  the 
failure  of  a  translocation  has  been  demon- 
strated beyond  doubt. 

In  his  own  researches  Swart  employed  the 
method  devised  by  Stahl,  of  cutting  out,  with 
a  die  (or  a  cork-borer),  x)ortions  of  the  leaves 
for  analysis,  thus  avoiding  the  troublesome 
and  inaccurate  measuring  of  the  area  of  an 
entire  leaf.  Tabular  statements  of  the  results 
of  several  analyses  are  given  on  pages  59  to 
67,  the  material  including  leaves  of  Anthurium, 
sp.,  Liriodendron  Tulipifera,  OinJco  hUoha, 
Lcuerpitium  latifolium,  Paroihia  persica, 
^schylus  Hippoeastan/um,  Salix  eaprwa,  Sor' 
Ims  intermedia,  Quercua  sp.,  and  others.  These 
analyses  show  that  the  leaves  in  the  brief  pe- 
riod preceding  their  fall  and  during  their  col- 
oring, had  suffered  a  loss  of  nitrogen,  phos- 
phoric acid  and  potassium,  and  these  losses, 
especially  in  the  case  of  nitrogen  and  phos- 
phoric acid,  were  quite  considerable.  These 
results  confirm  in  toto  those  of  former  investi- 
gators. The  slight  loss  of  magnesia  in  indi- 
vidual cases  may,  in  the  opinion  of  the  author, 


be  attributed  to  variations  in  the  analyses,  in 
consequence  of  the  inequality  of  the  research 
material.    Iron  remains  rather  constant. 

It  is  worthy  of  note  that  calcium,  silica, 
phosphoric  acid  and  chlorine,  materials  which 
at  other  times  become  richer  in  leaves,  increase 
only  a  little,  or  not  at  all.  From  this  it  may 
be  inferred  that,  in  general,  in  the  last  vital 
period  of  leaves,  only  slight  additional  quanti- 
ties of  nutrient  salts  are  taken  in  from  the  soiL 
On  the  other  hand,  the  two  analyses  of  Laaer^ 
pitium  (as  shown  in  the  table,  page  67),  in  so 
far  as  they  are  comparable,  indicate  that  the 
composition  of  leaves  may  vary  considerably 
in  different  years. 

No  general  law  or  principle  can  be  formu- 
lated from  the  known  behavior  of  nitrogen, 
phosphoric  acid  and  calcium.  Such  an  infer- 
ence must  be  based  on  a  study  of  all  the  in- 
vestigations bearing  on  the  subject.  The  fact 
that  the  literature  contains  certain  contradic- 
tions as  to  the  behavior  of  calcium,  serves  only 
to  indicate  (in  so  far  as  the  researches  have 
been  carried  out  with  sufficient  care)  that  the 
behavior  of  any  given  substance  is  not  unif orm, 
but  varies,  within  wide  limits,  according  to 
the  plant  and  the  external  conditions. 

In  consideration  of  the  rather  considerable 
losses,  especially  of  nitrogen  and  phosphoric 
acid,  suffered  by  the  leaves  studied  by  Swart, 
he  finds  himself  in  entire  agreement  with  the 
view  for  which  Ramann  and  Stahl  contend, 
namely,  that  the  loss  of  substances  suffered  by 
leaves  before  their  fall  is  wholly  restricted  to 
their  period  of  yellowing.  Microscopic  iit- 
vestigations  of  yellowed  leaves  (pages  70-06) 
also  substantiate  this  conclusion. 

The  second  chapter  is  devoted  to  The  Color- 
ing of  Leaves.  Having  demonstrated  that  the 
translocation  of  nutrient  materials,  resulting 
in  a  permanent  loss  of  these  substances  f  roxn. 
the  leaves,  takes  place  in  the  relatively  short 
period  of  a  few  weeks'  duration,  marked  exter- 
nally by  the  loss  of  chlorophyll,  the  author 
now  turns  his  attention  to  this  period,  in  o 
to  ascertain  how  far  a  study  of  the  yello 
of  leaves  would  lead  to  the  same  conclusions 
did  the  chemical  analyses. 

The  period  of  yellowing  or  of  coloring 
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goieral,  in  which  are  completed  those  proc- 
esses vhich  are  associated  with  the  degenera- 
tion  of  the  leaves,  varies  in  length  (according 
to  the  species  of  plant)  from  a  few  days  to  sev- 
eral months.  In  unusually  dry,  or  in  wet  cold 
years  (e.  g.,  1911  and  1912  in  Germany),  this 
period  began  several  weeks  earlier  than  nor- 
mally, and  was  of  briefer  duration.  Under 
these  conditiona  the  loss  of  substance  which 
leaTes  suffer  through  autumnal  translocation 
is  notably  less  than  under  normal  conditions, 
especially  when  an  early  night  frost  brings  the 
life  of  {he  leaf  to  an  abrupt  end. 

That  the  vascular  bundles  exert  an  influ- 
€iioe  upon  the  process  of  change  of  color  is  evi- 
nced by  the  fact  that  the  change  always  be- 
gins in  those  parts  of  the  parenchyma  that  are 
farthest  from  the  veins,  and  spreads  thence  by 
tiegrees,  first  to  the  smaller  veins,  then  to  the 
main  veins,  reaching  the  petiole  last  of  all. 
As  the  yellow  color  spreads  the  stomata  (as 
Stahl  has  shown)  quite  generally  become 
dosed. 

Swart  then  asks  what  has  become  of  the 
chlorophyll,  where  the  yellow  color  has  ap- 
peared, and  notes  that  this  question  can  not 
he  considered  to  advantage,  except  in  the  light 
«f  the  newer  conceptions  concerning  the  na- 
ture of  chlorophyll.  Then  follows  a  review  of 
tiba  chlorophyll  studies  of  Sorby,  Tswett,  Will- 
etitter,  Kohl,  Czapek  and  others.  According 
to  Kohl  (1902),  there  belong  to  the  yellow  pig- 
ineDts  of  chlorophyll,  carotin  and  two  xantho- 
phylls,  a  and  fi.  Tswett  (1903)  distinguished 
in  addition  to  carotin,  three  xanthophylls,  a, 
«^  p.  From  subsequent  researches  of  Will- 
atatter  we  have  become  better  acquainted  with 
two  of  these  yellow  accompaniments  of  chloro- 
I^Q.  One  is  an  unsatisfied  carbohydrate,  of 
the  composition  C^^H^  identical  with  the  caro- 
tin of  carrots.  The  second,  the  xanthophyll  of 
Met  snthors,  is  an  oxide  of  carotin,  with  the 
iormula  OJEi^O^  Both  pigments  are  crystal- 
li8ii>le.  According  to  Willstatter,  both  these 
jtSkfw  pigments  play  no  r51e  in  photosynthesis, 
hot  are  concerned  in  respiration,  and  with  this 


Betuming  now  to  the  question  as  to  the  be- 
hsnor  d  these  green  and  yellow  pigments, 


during  the  yellowing  of  the  leaves.  Swart  re- 
jects the  hypothesis  that  the  green  ones  disap* 
pear  from  the  leaves,  while  the  yellow  ones,  as 
such,  remain  behind.  As  to  whether  the  chlor- 
ophyll is  merely  translocated  as  such,  or 
whether  it  first  undergoes  a  decomposition, 
there  is  no  a  priori  reason  for  considering  the 
first  alternative  as  correct,  while  at  the  same 
time  no  instance  is  known  where  the  colorless 
rhizomes  of  our  i>erennial  plants  become  green 
in  winter.  Observations  of  the  bark  of  girdled 
branches  above  the  girdling,  as  compared  with 
the  bark  below  the  girdling,  also  give  negative 
results,  and  so  on  this  ground  also,  we  may 
reject  the  hypothesis  of  a  translocation  of 
chlorophyll  as  such. 

If,  however,  the  chlorophyll  suffers  a  disin- 
tegration, then  either  the  disintegration  prod* 
ucts  are  removed  from  the  leaf,  or  else  they 
remain  where  formed.  Stahl  (1909)  showed 
that  the  former  is  the  case,  and  demonstrated 
that  the  separation  of  a  leaf  from  the  stem,  or 
portion  out  of  the  leaf  blade,  caused  a  marked 
retardation  of  the  yellowing  in  the  leaf  or  iso- 
lated portion.  The  same  result  was  obtained 
on  trees  in  the  open,  in  the  case  of  leaves  at 
the  commencement  of  color  change,  by  sepa- 
rating a  part  of  the  blade  from  direct  connec- 
tion with  the  vascular  bundles,  by  a  cut  or 
simply  by  pinching.  Swart  has  repeated  these 
experiments  with  the  same  results  as  those  ob- 
tained by  Stahl.  For  their  firmer  establish- 
ment, there  is  needed  only  the  application  of 
the  law  of  mass  action.  Swart,  therefore,  con- 
cludes, with  Stahl,  that  the  chlorophyll  passes 
from  the  leaves  into  the  stem  in  the  form  of 
its  disintegration  products. 

The  question  of  the  fate  of  the  yellow  color- 
ing matters  is  next  considered.  Kohl  held  that 
the  yellow  pigment  that  remains  behind  in 
yellowed  leaves  consists  of  carotin  and  also  of 
the  xanthophylls,  a  and  p,  found  by  him  in 
green  leaves,  but  that  the  yellow  pigment  of 
the  normal  green  chloroplasts  remains  unal- 
tered during  the  autumnal  color  changes.  In 
direct  opi)osition  to  this  Tswett,  by  means  of 
his  adsorption  method,  found  that,  in  most 
cases,  the  larger  part  of  the  yellow  pigments  in 
yellowed  leaves  represents  a  new  formation. 
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which  he  provisionally  designated  as  autumn- 
zanthophyll.  The  question  as  to  whether  it  is 
simple  or  complex,  Tswett  did  not  solve.  If 
Tswett's  idea  is  correct,  then  it  is  highly  prob- 
able  that  we  have  to  do  here  with  a  derivative 
of  the  normal  yellow  pigment  of  the  leaf — ^pos- 
sibly with  a  further  oxidation  product  of  caro- 
tin. Swart  refers  to  the  contrast  (first  noted 
by  Stahl)  in  the  behavior  of  the  yellow  and 
green  pigments,  and  the  biological  significance 
of  yellowing  and  etiolation,  showing  how  the 
yellow  pigments  containing  the  elements  0,  H, 
and  0,  remain  in  the  leaf,  while  the  green  pig- 
ments, which  contain  also  N  and  Hg  (two  ele- 
ments whose  retention  by  the  plant  is  more  im- 
portant than  that  of  the  other  three),  are 
transplanted  back  into  the  plant  before  the 
death  of  the  leaves. 

Here  is  a  lack  of  agreement  with  the  results 
of  the  chemical  analyses,  which  show  that  the 
magnesium  is  not  removed  from  yellowing 
leaves,  and  a  satisfactory  explanation  of  this 
contradiction  in  favor  of  the  results  above 
recorded  is  not  at  hand.  One  may  consider 
that  the  magnesium  contained  in  chlorophyll 
represents  only  a  very  small  part  of  the  entire 
amount  of  that  element  which  is  present  in 
leaves,  so  that,  considering  the  variations 
which  the  results  of  the  analyses  always  show, 
the  translocation  of  this  small  part  may  be 
often  not  noticeable  in  the  end  result.  Unless 
we  abandon  the  idea  of  a  translocation  of  the 
chlorophyll  in  the  form  of  its  disintegration 
products,  we  must  establish  the  fact  that  the 
magnesium  very  probably  takes  no  part  in  this 
movement. 

Swart  then  gives  attention  to  the  changes  in 
the  cell  contents  of  the  yellowing  leaves  dis- 
closed by  a  microscopical  examination.  Four 
different  processes  (to  which  Sachs  first  called 
attention)  are  studied:  (1)  The  destruction  of 
the  outer  form  of  the  chlorophyll  grains,  (2) 
the  disintegration  of  the  green  pigment,  (3)  the 
translocation  of  the  chlorophyll  substance,  (4) 
the  translocation  of  the  starch.  These  proc- 
esses, which  may  occur  in  any  order  or  simul- 
taneously, are  studied  and  described.  Con- 
trary to  Mer,  Swart  believes  that  the  oil, 
formed  by  the  disintegration  of  the  chloro- 


phyll, remains  in  the  leaf  at  the  time  of  leaf 
fall.    Wide  variations  are  noted  in  the  behav- 
ior of  the  starch.    In  some  leaves  which  have 
just  begun  to  turn  yellow,  very  little  starch 
was  found,  while  in  others,  quite  yellow,  the 
yellow  portions  were  found  to  be  full  of  starch. 
Swart  confirms  the  observations  of  Mer  as  to 
the  sequence  of  steps  in  the  disappearance  of 
the  starch,  namely,  first  from  the  parenchyma 
cells  of  the  leaf  blade,  then  from  the  veins  of 
the  blade,  and  finally  from  the  vascular  bundles 
of  the  petiole.    Small  traces  of  starch  remain 
with  the  intact  chloroplasts  in  the  guard  cells 
of  the  stomata.    It  is  not  strange  that  traces 
of  starch  remain  in  completely  yellowed  leaves, 
when  we  recall  that  the  solution  of  starch  is 
greatly  inhibited  by  the  very  low  temperatures 
which  often  occur  suddenly  in  autumn,  and 
that  there  is  also  a  high  content  of  insoluble 
carbohydrate,  as  shown  by  chemical  analysis. 

As  to  the  behavior  of  the  plasma  itself. 
Swart  failed  to  confirm  the   observation   of 
Kienitz-Gterloff   that  only   disorganized   rem- 
nants of  plasma  are  to  be  found  in  yellowed 
leaves.    The  mesophyll  cells  give  the  impres- 
sion of  being  very  poor  in  plasma,  in  compari- 
son to  the  parenchyma  of  the  vascular  bundles, 
but  the  plasma  utricle  and  the  nucleus  remain 
intact.    The  cells  of  the  leaf,  even  after  leaf- 
fall,  are  by  no  means  dead.    That  a  transloca- 
tion of  nitrogenous  substance  occurs  (as  the 
chemical  analyses  conclusively  demonstrated), 
was  also  determined  by  the  microscopical  study. 
This  may  be  associated  with  a  destruction  of 
the  plasma  and  a  transfer  of  the  disintegration 
products,  but  Swart  could  find  no  evidence  of 
a  translocation  of  the  plasma  itself,  as  held 
by  Kienitz-(Jerloff. 

In  1860,  von  Mohl  showed  the  untenableness 
of  Schacht's  view  that  the  death  and  fall  of  the 
leaf  was  caused  by  the  formation  of  the  ab- 
scission layer  of  periderm  at  the  leaf -base,  for 
in  many  plants  this  layer  does  not  form,  and 
in  the  cases  where  it  is  present  the  vascular 
bundles  are  not  interfered  with  by  its  forma- 
tion. Observations  to  the  same  effect  by  Tison 
were  confirmed  by  Swart,  who  considers  that 
there  is  no  longer  any  doubt  that  the  forma- 


Jumuct  15, 1015] 


SCIENCE 


103 


tion  of  the  abscission  layer  does  not  interfere 
with  the  translocation  of  materials  between 
stem  and  leaf,  althongh,  as  Tison  demonstrated, 
thyloses  may  form  in  the  yesselSy  and  callus 
in  the  sieve  tubes,  but  other  observed  changes 
(ligni£cation,  cork  formation  and  stoppage  by 
wDnnd-gom)  take  place  only  after  the  leaf 
has  fallen. 

To  test  Tison's  statements  as  to  the  forma- 
tion of  thyloses  and  callus.  Swart  employed 
indigo^armine,  a  stain  that  does  not  pene- 
trate the  protoplast,  and  is  not  poisonous  (like 
eodn)    in   concentrated   solution.     Branches 
containing  leaves   that   had   begun   to   turn 
yeDow,  as  well  as  green  leaves,  were  placed  in 
deep  blue  solutions  in  light,  and  the  penetra- 
tion of  the  stain  followed  by  observing  cross 
sections.    In  aU  cases,  within  a  few  hours  or 
longer  (varying  according  to  the  species  or 
the  length  of  the  branch),  the  stain  had  ad- 
vanced into  the  vascular  bundles  of  the  petiole, 
and  even  into  the  veins  of  the  blades  of  the 
jellowed  leaves.    The  stain  api)eared  earlier  in 
the  green  than  in  the  yellow  ones,  although 
the  green  ones  were  farther  away,  and  this 
may  be  explained  by  the  stoppage  of  the  sto- 
mata  above  described.    In  how  far  the  closing 
of  the  stomata  or  the  changes  in  the  leaf  base 
are  to  be  considered  as  the  primary  cause  of 
the  diminished  suction  in  the  yellow  leaves 
was  not  determined.     The  fact  remains  that 
any  considerable  stoppage  of  the  path  of  liquids 
is  not  the  rule.     The  observation  that  com- 
pletely yellowed  leaves  often  remain  for  many 
days  in  their  exposed  places  on  the  tree  with- 
ont  becoming  dry,  leads  us  to  the  same  conclu- 
sion.    The  author  also  finds  that  the  leptome 
elanents  of  the  vascular  bundles  are  not  cut 
off  by  the  abscission  layer,  so  that  the  trans- 
portation of  substances  from  the  leaf  is  not 
hindered  in  that  manner.     These  facts  meet 
aH   objections    to   the   transportation   theory 
baaed  on  the  argument  that  the  abscission 
I^er,  being  formed  before  yellowing  begins, 
prevoits  the  passage  of  materials  to  and  from 
the  leaf. 

We  are  accustomed  in  our  thoughts  always 
to  associate   leaf    fall  with   a   degenerative 


change  of  color;  but  that  leaves  out  of  account 
the  x>eriodic  or  the  continual  leaf -fall  outside 
of  temperate  regions,  and  even  often  in  au- 
tumnal leaf -fall,  where  we  observe,  especially 
on  certain  trees,  that  many  leaves  fall  when 
still  green,  or  only  half  colored.  On  more 
careful  investigation,  however,  these  latter 
cases  are  found  to  be  due  to  some  unfavorable 
external  conditions,  such,  for  example,  as 
frost,  which  may  cause  a  rupture  of  the  leaf 
by  the  formation,  at  night,  in  the  abscission 
layer,  of  ice  crystals  which  thaw  on  the  follow- 
ing day.  Other  causes  mentioned  are  storms, 
sudden  increase  of  turgor  in  the  active  zone, 
disease  of  the  roots  or  of  the  leaves  them- 
selves, and  the  leaving  of  collected  plants  for 
too  long  a  time  in  the  collecting  case.  Thus 
it  is  seen  that  plants  shed  their  leaves,  not 
alone  when  they  have  ceased  their  function  as 
organs  of  nutrition,  but  also  when  the  life  of 
the  plant  is  threatened,  especially  as  a  result 
of  too  great  transpirational  activity. 

Mention  is  made  of  such  trees  as  the  beech, 
hornbeam  and  oak,  many  or  most  of  whose 
leaves  remain  on  during  the  winter,  on  account 
of  their  failure  to  form  the  abscission  layer 
until  the  following  spring. 

The  red  pigment  of  the  anthocyan  group, 
occurring  in  solution  in  the  cell-sap,  and  to 
which  the  autunm  landscape  owes  its  special 
charm,  is  also  formed  at  other  seasons.  Its 
appearance  before  the  death  of  the  leaf  is  re- 
stricted to  a  relatively  small  number  of  spe- 
cies, and  then  it  does  not  replace  the  yellow 
pigment,  but  only  masks  the  latter.  It  often 
occurs  in  mature  leaves  when  there  is  no  out- 
ward indication  of  initial  degeneration,  such, 
e,  g.,  as  the  disintegration  of  chlorophylL  An 
active  assimilation,  combined  with  a  mig^ration 
of  carbohydrates  induced  by  nocturnal  cold, 
is  a  conditio  sine  qua  nan  for  the  accumula- 
tion of  sugar  in  the  cell-sap,  which,  in  turn, 
is  the  antecedent  condition  for  the  formation 
of  the  red  pigment.  Thus  it  is  that  we  have 
the  most  beautiful  red  colors  in  autumn  when 
cold  nights  alternate  with  warm  days. 

There  follows  a  brief  discussion  of  Pick's 
theory  that  the  presence  of  anthocyan  in  leaves 
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favors  the  digestion  of  starch  and  the  trans- 
location of  carbohydrates,  and  especially  that 
it  increases  the  activity  of  the  starch-digesting 
enzyme.  Wortmann  disagreed  with  this,  but 
Stahl,  in  his  researches  with  variegated  leaves, 
found  a  satisfactory  explanation  of  the  favor- 
able influence  of  the  red  pigment  on  the  proc- 
ess of  the  translocation  of  materials.  The 
formation  of  red  pigment  in  leaves  in  spring 
and  fall,  and  in  high  mountains,  in  summer,  is 
associated  with  low  temperatures  which  retard 
the  translocation  of  the  photosynthate,  and 
thus  decrease  the  activity  of  photosynthesis. 
Stahl's  thermoelectric  investigations  with  red- 
spotted  leaves  demonstrated  an  increased  ab- 
sorption of  heat  in  those  parts  of  the  leaves 
containing  anthocyan.  On  the  basis  of  these 
results,  Stahl  modified  Pick's  thesis  as  follows : 

In  the  heat-absorbing  red  coloring  matter  of 
leaves  the  plant  poBsesses  a  medium  for  accelera- 
ting the  transformation  of  matter  and  energy. 

Contrary  to  the  light-shield  theory,  which 
holds  that  the  anthocyan  is  a  protection  against 
the  destructive  effect  of  a  too  intensive  light 
on  the  chlorophyll,  Stahl's  theory,  especially 
in  view  of  the  favoring  of  the  process  of  trans- 
location, has  the  advantage  of  either  giving 
biological  significance  to  the  red  pigment  in 
autumn  leaves,  or  of  pointing  the  way  to  in- 
vestigations of  the  metabolism  in  autumn-red 
leaves. 

It  remains  to  be  proved  whether  the  favor- 
ing influence  of  the  red  pigment  on  the  trans- 
location of  material  may  actually  be  demon- 
strated by  comparative  chemical  analyses,  or, 
in  other  words,  whether  and  in  how  far  red 
leaves,  under  the  same  conditions,  suffer  a 
more  thorough  emptying  out  than  do  other 
leaves  on  the  same  plant  which  have  not  formed 
the  red  pigment.  Swartz's  analyses  of  green, 
yellow  and  red  leaves  of  Parottia  persica,  with 
reference  to  nitrogenous  contents  showed  that, 
before  leaf -fall,  the  red  leaves  are  more  thor- 
oughly emptied  than  the  yellow  ones. 

If  a  leaf  is  dropped  from  the  branch  shortly 
after  its  color  has  turned  (be  the  color  either 
yellow,  red  or  white)  the  cells  still  remain 
alive,  except  in  a  few  cases  where  pari  passu 


with  the  loss  of  chlorophyll  a  brown  pigment 
spreads  over  the  leaf -surf  ace.  The  outer  ap- 
pearance and  also  the  microscopical  characters 
indicate  that  the  cells  by  no  means  contain 
merely  disorganized  matter,  but  maintain  their 
complete  vital  functions  until  the  appearance 
of  the  brown  and  black  color,  which  indicates 
the  death  of  the  leaf.  Thus,  with  Tswett, 
Swart  concludes  that  the  color  change  of  leaves 
is  not  a  postmortem  decomposition,  but  a  phys- 
iological process,  and  that  we  have  to  distin- 
guish two  phases  in  the  change  of  color,  viz.^ 
the  necrobiotic,  with  its  yellow,  red  and  white 
tints,  and  the  postmortem,  characterized  by 
the  appearance  of  brown  and  black  color. 

But  Swart  holds  that  the  theory  of  trans- 
location does  not  stand  and  fall  with  the  ques- 
tion as  to  whether  the  leaf  during  yellowing^ 
becomes  dead  or  not,  for,  as  he  has  shown  in 
the  investigations  here  recorded,  the  trans- 
location of  material  still  takes  place  from  the 
portions  of  leaves  that  have  already  entered 
upon  change  in  color.  Nevertheless,  Swart 
adds,  the  theory,  in  consideration  of  certain 
cases,  must  suffer  a  certain  limitation. 

A  chapter  on  final  considerations  (pp.  97— 
117)  concludes  the  book. 

C.  Stuart  Gager 


SPECIAL  ABTICLE8 

ON  THE  ORIGIN  OF  THE  LOESS  OF  SOUTHWESTERN 

INDIANA^ 

The  gallant  defenders  of  the  grand  old 
aqueous  theory  of  loess  deposition  seem  to  be 
retreating  southward,  though  their  rear-guard 
vigorously  contests  every  district  yielded.  Just 
now  they  seem  to  be  crossing  the  Ohio  Biver. 
Bumor  has  it  that  a  strip  on  the  north  side 
of  the  river  in  southwestern  Ohio  is  still  beins* 
claimed;  southwestern  Indiana*  has  been  in 
their  undisputed  possession  for  10  years;  and 
the  latest  publications  on  the  geology  of  west- 
em  Kentucky  and  southeastern  Missouri  con- 
tain such  words  as  *'  the  writer  may  state  his 

1  Published  by  permission  of  the  Director  of 
the  United  States  Geological  Survey. 

s  Bull.  Qeol  8oc  Am,,  Vol.  14,  pp.  153-176  and 
the  Patoka  folio  U.  S.  GeoL  Sarvey. 
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belief  that  the  loess  of  the  region  under  con- 
sideratian  is  of  fluviatile  and  not  of  eolian 
ongin,*^  and  ^'the  submergence  during  the 
deposition  of  the  loess."^ 

Howerer,  changing  the  figure^  there  is  rea- 
BQ&  for  suspecting  that  some  have  secret  long- 
ings for  a  geological  statute  of  limitations 
vhich  would  remove  responsibility  for  state- 
ments expressed  a  few  years  ago. 

Fortunately  for  the  sake  of  long  and  inter- 
esting debate,  it  seems  impossible  to  say  the 
list  word  on  the  origin  of  the  loess.  Never- 
tbdess,  some,  perhaps  weary  of  the  contro- 
versy, or  perhaps  for  novelty,  have  seemed 
ready  to  compromise  and  admit  that  some 
loess  may  have  had  one  origin  and  some  an- 
other. Such  an  interpretation  was  placed  on 
the  loess  of  southwestern  Indiana  in  the  re- 
ports just  referred  to,  and  the  principal  object 
of  the  present  communication  is  to  suggest  that 
another  view  concerning  this  material  may  be 
tenahk.*  The  suggestion  is  perhaps  somewhat 
tudy,  but  it  has  received  several  years  of 
careful  consideration. 

The  correct  interpretation  of  loess  like  that 
of  other  geologic  phenomena  depends  much 
CD  the  study  of  extensive  areas.  The  writer's 
£i8t-hand  knowledge  of  the  loess  comes  from 
most  of  the  area  of  its  occurrence  in  the 
United  States  from  Nebraska  to  Ohio,  and 
from  Minnesota  to  Louisiana  and  also  from 
a  part  of  that  in  Europe,  but  it  has  been  par- 
ticolarly  in  the  survey  of  the  Quaternary  geol- 
ogy and  physiography  of  a  dozen  quadrangles 
in  southern  Illinois  that  he  has  been  impressed 
vith  the  idea  that  the  conclusions  set  forth 
vith  regard  to  the  loess  of  the  Patoka  quad- 
nngle  are  not  widely  applicable.  Naturally, 
the  attempt  was  made  to  correlate  the  work 
ID  Illinois  with  that  done  in  nearby  districts, 

*  Water  Supply  paper  No.  164  XT.  8.  Oeol.  Sur* 
^,  p.  46. 

«"T2ie  Phydographie  Develoi«i6Dt  of  the  Low- 
kads  of  Southeast  Missouri,''  p.  30. 

*The  loess  is  not  the  only  surficial  material  of 
tke  Patoka  quadrangle  eoneeming  whieh  the 
writer  is  ineliiied  to  a  different  view  from  that  set 
foith  in  the  folio,  bat  it  is  perhaps  the  most  im- 
pvtant 


and  for  this  purpose  the  Patoka  area  has  been 
visited  a  half  dozen  times  in  as  many  differ- 
ent years.  The  object  of  the  later  visits  was 
to  review  the  work  done  in  previous  years  and 
to  make  sure  that  none  of  the  critical  places 
had  been  missed,  though  a  complete  survey  was 
not  undertaken. 

Some  quotations  from  the  Patoka  folio  will 
indicate  the  view  there  set  forth. 

Previous  to  the  present  survey  of  the  region  no 
attempt  had  been  made  to  differentiate  the  silts, 
but  evidence  is  now  at  hand  for  separating  them 
into  two  types:  (1)  thiek,  yellowish,  caleareous, 
and  frequently  stratified  silts  along  the  immediate 
borders  of  the  Wabash  Valley,  whieh  are  desig- 
nated marl-loess,  and  (2)  the  more  elayey,  oxi- 
dized and  structureless  silts  designated  as  earn- 
man  loess,  forming  the  general  mantle  over  the 
surface  more  remote  from  the  river.  The  first  is 
believed  to  be  of  aqueous  and  the  second  of  eolian 
derivation. 

The  marl-loess 

occurs  at  all  altitudes  from  the  flood  plain  to  the 
500-foot  level  (120  feet  above  the  river),  at  which 
altitude  it  frequently  forms  broad  terraces  and 
flats  .  .  .  burying  a  rugged  rock  or  till  topography. 
The  thickness  of  the  marl-loess  in  these  terraces 
and  flats  is  sometimes  40  feet  or  more,  but  thick- 
nesses of  10  to  200  feet  are  more  conunon. 

The  marl-loess  is  characterized  by  a  high  cal- 
careous content  and  frequently  by  a  sandy  texture. 
Calcareous  concretions  are  exceedingly  abundant. 
In  many  instances  it  is  delicately  stratified  and  in 
some  cases  is  interbedded  with  sands  or  fine 
gravels,  or  even  carries  scattering  pebbles  itself. 

The  perfection  of  their  stratification,  their  in- 
terbedding  with  sand  and  gravel,  the  presence  of 
pebbles  in  than,  their  terraced  form,  and  their 
limitations  to  the  borders  of  the  Wabash  point  to 
water  as  the  most  probable  agent  in  the  aeeumu- 
lation  of  the  marl-loess  deposits,  the  deposition 
probably  being  in  a  fluvio-laeustrine  body  occupy- 
ing the  lower  Wabash  Valley,  into  which  the 
silt  was  brought  from-  the  lowan  ice  sheet  by  the 
Wabash  Biver. 

The  view  expressed  in  the  BuUeiin  of  the 
Oeologiedl  Socieiy  of  America,  however,  seems, 
to  be  that  the  '' marl-loess ''  is  partly  eolian 
and  the  ''common-loess''  partly  aqueous.  To 
the  present  writer  it  does  not  appear  likely 
that  any  of  the  loess  of  southwestern  Indiana 
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is  water  deposited  or  has  any  stratification  ex- 
cept in  certain  places  where  it  has  a  rery  ob- 
scure banding  roughly  parallel  to  the  present 
surface  such  as  loess  commonly  displays. 

However,  some  of  the  material  included 
under  the  head  of  ''marl-loess"  has  a  very 
distinct  and  approximately  horizontal  strati- 
fication. Most  such  material  is  sand  of  fairly 
uniform  grain,  but  layers  and  lenses  of  grav- 
elly sand,  calcareous  sand,  and  also  clay  and 
silt  are  common.  The  lime  is  especially  abun- 
dant in  the  lower  ends  of  tributary  valleys. 
But,  so  far  as  the  writer  could  find,  this 
material  is  not  present  at  a  greater  altitude 
than  440  feet  or  about  fifty  feet  above  the  flood 
plain,  and  it  appears  to  him  to  be  a  part  of  a 
widely  developed  system  of  valley  fillings,  rem- 
nants of  which  he  has  traced  through  nine 
states  in  the  upper  Mississippi  Basin.  The 
tops  of  the  remnants  are  generally  40-60  feet 
above  the  present  flood  plains.  The  valley 
fillings  seem  to  have  grown  as  units  notwith- 
standing the  fact  that  some  streams  are  greatly 
overloaded  and  others  not  at  all.  It  thus 
happened  that  some  tributaries  were  ponded  by 
the  filling  in  the  main  valleys  into  which  they 
discharged,  and  the  deposits  laid  down  in  such 
comparatively  quiet  water  are  fine-grained  and 
calcareous,  the  lime  being  largely  in  the  form 
of  small  irregular  masses  differing  somewhat 
from  loess  kindchen  and  possibly  secreted  by 
plants. 

Whatever  the  origin  of  the  stratified  mate- 
rial, surely  it  is  not  correct  to  call  it  loess,  for 
it  differs  markedly  in  several  respects  from  the 
material  known  by  that  name  elsewhere,  par- 
ticularly at  the  type  locality  in  Germany. 
The  principal  respects  are  that  it  is  hetero- 
geneous, being  made  up  of  material  of  all 
degrees  of  fineness  from  clay  to  gravel,  whereas 
loess  is  very  homogeneous;  (2)  that  it  is  co- 
extensive with  the  valley  fillings  above  referred 
to.  Thus  the  ''  good  sections  of  a  very  siliceous 
form  of  the  marl-loess  ...  in  the  bluffs  at 
Mt.  Carmel,"  the  writer  would  call  good  ex- 
posures of  waterlaid  terrace  sand,  having  no 
relation  whatever  to  the  true  loess. 

It  seems,  further,  that  some  wind-blown  sand 
has  been  included  in  the  ''marl-loess."    The 


valley  filling  along  the  Wabash  has  been  the 
source  of  much  dune  sand.  Most  of  the  dunes 
are  near  the  valley  bottom,  but  some  of  the 
sand  has  been  carried  up  on  the  valley  side 
and  some  even  to  the  top  of  the  bluff  and 
neighboring  divides.  This  seems  to  have  hap- 
pened in  at  least  two  different  epochs,  and 
there  appear  to  have  been  two  or  more  epochs 
of  loess  accumulation,  though  one  is  most  im- 
portant. As  a  result  the  sand  and  loess  finger 
into  each  other  in  places,  but  in  no  section  are 
there  more  than  2  or  8  layers  of  each. 

It  therefore  seems  to  the  writer  that  the 
"marl-loess"  includes 

1.  Ordinary  bluff  loess  (the  principal  part). 

2.  Glacial  outwash. 

3.  Deposits  laid  down  in  ponded  tributaries. 

4.  Wind-blown  sand. 

The  stratified  and  sandy  material  of  classes  2, 
8  and  4  are  markedly  different  from  true  loess. 

The  division  of  the  loess  of  the  Patoka  quad- 
rangle into  marl-loess  and  common-loess  ap- 
pears to  have  a  relation  to  the  fact  that  on  the 
bluffs  near  very  large  streams  loess  is  generally 
coarser  (or  at  least  more  free  from  extremely 
fine  particles)  and  thicker  and  more  calcareous 
than  at  a  distance  of  several  miles.  The 
greater  part  of  the  material  mapped  as  marl- 
loess  seems  to  be  loess  of  the  ordinary  bluff 
phase.  That  is  to  say,  it  is  buff  colored,  soft, 
massive,  unstratified,  homogeneous,  calcare- 
ous, earth.  The  particles  are  mostly  angular 
quartz  grains,  too  small  to  be  classed  as  sand 
but  some  of  them  are  clay.  It  commonly  con- 
tains shells  of  air  breathing  animals  and  is 
characterized  further  by  a  tendency  to  develop 
and  retain  vertical  cliffs. 

The  fact  that  both  the  bluff-loess  and  tHe 
day-loess  are  best  developed  on  the  east  side  of 
the  valley  seems  more  reasonably  accounted  for 
by  the  prevailing  westerly  winds  than  by  pos- 
tulating that  "the  main  current  hugged  the 
western  shore,"  especially  since  throusrhout 
the  Mississippi  Basin  the  loess  is  more  exten- 
sive on  the  east  side  of  the  few  main  streams 
than  on  the  west. 

The  writer  confesses  an  inability  to  see  tlie 
"  terrace  form  of  the  marl-loess  "  as  described, 
the  top  being  said  to  have  a  position  50O  feet 
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sea.  As  mapped,  it  lies  at  all  a]titaide8 
between  380  and  500,  and  there  are  somewhat 
^ttish  areas  at  all  altitudes,  but  especially  at 
440450  the  altitude  of  the  top  of  the  valley 
fining  in  this  region.  Since  divides  generally 
bre  a  rounded  profile,  and  those  of  this  area 
stand  about  500  feet  above  sea,  probably  more 
of  the  surface  Here  is  near  that  altitude  than 
ai^r  other,  but  the  fact  is  scarcely  evident  from 
the  topographic  maps. 

Also  the  loess  does  not  seem  to  the  writer 
to  Bhow  a  marked  change  in  character  at  the 
500-foot  contour.  In  color,  texture  and  other 
pkyacal  and  chemical  characters,  including 
those  brought  out  by  mechanical  analyses,  acid 
testa  and  the  niicro8Cox>e,  the  material  seems  to 
be  a  single  deposit.  In  a  very  rough  way  the 
altitude  of  the  surface  increases  with  distance 
from  the  river  and  for  this  reason  the  highest 
"marl-loess*'  may  be,  on  the  whole,  a  little 
awre  like  the  clayey  phase  ordinarily  found 
at  some  distance  from  larger  streams  than  the 
average  bluff  loess,  but  the  difference  is  slight 
and  there  seems  to  be  no  noticeable  change  at 
&  500  contour. 

The  statement  that  the  range  of  fossils  "  is 
eoextensive  with  that  of  the  marl-loess,  none 
being  found  above  the  600-foot  level "  is  not  in 
accord  with  the  writer's  observations.  One 
ntfaer  large  collection  was  made  at  an  alti- 
tude of  555  feet,  two  miles  north  of  the  center 
of  Patoka  and  another  at  525,  one  fourth  of  a 
loile  northwest  of  that  i>oint.  Another  collec- 
tion was  made  two  miles  north  and  one  and 
cue  haH  miles  west  of  Owensville  at  an  alti- 
tude of  535  feet  At  the  first  named  locality 
tbe  following  species,  all  of  which  are  land 
sWls,  were  collected:  Pyramidula  alternata 
S^,  Suednea  sp.  (young),  Helicodiscus  muUi' 
^^eaius  Say,  Euconulus  irochiformis  Mon- 
ti^gne,  Polygyra  monodon  Bock,  P.  hirsuta 
Say,  Pupa  museorum  L.,  Helicina  occulta  Say. 

The  TnairiTnuni  thickness  of  the  '^marl- 
^oese "  18  only  about  40  feet,  and  yet  it  is  con- 
'tonioag  except  where  it  has  been  subjected  to 
•e-^^re  erosion,  as  on  the  steeper  valley  sides. 
H  the  "marl-loess"  were  water  deposited — 
a  TaQey  fining  now  dissected — one  might  rea- 
■BoaUy  expect  to  find  remnants  of  triangular 


cross  section  and  limited  extent  located  where 
the  meandering  streams  had  chanced  to  leave 
them,  instead  of  an  almost  continuous  layer 
covering  valley  sides.  The  "marl-loess"  as 
mapped  has  a  vertical  range  of  120  feet  or 
more,  but  the  maximum  thickness  is  scarcely 
a  third  as  much.  Like  true  loess,  it  appears  to 
mantle  hill  and  valley  alike,  in  places  oblit- 
erating minor  irregularities,  but  nowhere 
greatly  modifying  the  major  features. 

The  writer  found  no  pebbles  in  place  in  the 
material  which  he  would  class  as  loess,  and 
none  in  any  of  the  material  described  as  marl- 
loess  at  a  greater  altitude  than  440  or  at  most 
450  feet.  Pebbles  are,  to  be  sure,  pretty  good 
evidence  that  a  deposit  is  not  eolian,  provid- 
ing they  are  certainly  in  place.  But  there  are 
so  many  ways  in  which  pebbles  are  scattered 
that  unless  they  were  certainly  in  place  or 
very  nearly  in  place,  it  would  seem  unsafe  to 
regard  them  as  evidence  of  water  deposition. 

The  relation  of  the  true  loess  to  the  gen- 
erid  form  of  the  surface  of  southern  Illinois 
throws  a  rather  important  sidelight  on  the 
problem.  The  Mississippi  and  .  Ohio  are 
bordered  by  high  rough  country  and  the  gen- 
eral surface  slope  is  not  toward  these  two  prin- 
cipal streams  but  away  from  them.  The  loess, 
however,  here  as  elsewhere,  is  thick,  porous,  cal- 
careous and  f ossiliferous  on  the  high  hills  near 
the  rivers  and  gradually  becomes  thin  and  clayey 
toward  the  low  country  at  some  distance  from 
them.  If  the  part  below  500  feet  were  water 
deposited,  thousands  of  square  miles  of  the 
interior  lowland  must  have  been  submerged 
and  this  area  should  presumably  have  a  con- 
siderable deposit  if  not  a  thicker  one  than  the 
higher  country,  but  the  deposit  is  thin  or 
wanting  in  the  lowland.  It  thickens  gradually 
toward  the  rivers  and  is  thickest  on  the  hills 
where  the  water  must  have  been  most  shallow, 
along  the  Ohio  and  Mississippi.  The  bluff 
loess  certainly  appears  to  be  a  single  deposit 
from  the  bases  of  the  hills  at  375  or  400  feet 
to  their  crests  at  TOO  or  800  feet  where  it  is 
thickest.  The  distribution  of  the  loess  is  very 
different  from  that  of  material  known  to  be 
waterlaid  valley  filling. 

Briefly,  the  writer  believes  that  the  so-called 
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marl  loess  of  southwestern  Indiana  consists  of 
wind  deposited  true  loess,  stream  laid  valley 
filling,  and  dune  sand,  and  that  the  true  loess 
part  of  it  together  with  the  "  common  loess  '* 
corresponds  to  the  well-known  loess  of  other 
parts  of  the  Mississippi  basin. 

Eugene  Wesley  Shaw 


SOCIETIES  AND  ACADEMIES 

ST.   LOUIS  ACADEMY  Or  SCnBNCBS 

At  a  meeting  of  the  Academy  of  Sciences  of  St 
Louis,  held  October  19,  Professor  Nipher  gaye  an 
account  of  his  work  during  the  summer  of  1914,  at 
his  summer  place  in  Heesel,  Mich.,  on  "Magnetic 
Disturbances  in  the  Earth's  Field  due  to  Dyna- 
mite Explosions,  Burning  Black  Powder  and  the 
Fog-horn  of  a  Steamer." 

The  magnetic  needle  was  mounted  on  a  frame  of 
timber,  the  vertical  posts  of  which  were  set  two 
feet  into  the  ground.  The  frame  and  the  boxes 
containing  the  control  magnets  were  loaded  with 
half  a  ton  of  rocks.  The  boxes  containing  the  con- 
trol magnets  were  also  clamped  to  the  frame  with 
large  wooden  clamps.  The  base  of  the  air-tight 
vessel  containing  the  magnetic  needle  was  also 
clamped  to  the  frame.  The  torsion  head  was 
braced  by  means  of  wooden  bars.  Four  cords  at 
right  angles  to  each  other  were  attached  to  the 
torsion  head.  They  passed  outward  and  down- 
ward through  holes  in  the  table,  and  upon  them 
were  hung  two  bars  of  wood  at  right  angles  to 
each  other.  These  bars  were  also  loaded  with  rock. 
The  apparatus  was  protected  from  heat  effects  by 
a  series  of  blankets  within  the  tent,  having  air- 
spaces between. 

No  difficulty  was  found  in  producing  marked 
local  disturbances  in  the  earth's  field  by  means  of 
dynamite  suspended  in  air  to  the  east  and  to  the 
north  of  the  tent.  The  needle  being  at  right 
angles  to  the  magnetic  meridian,  this  disturbance 
indicated  a  variation  in  the  horizontal  intensity. 

The  amount  of  dynamite  exploded  varied  from 
half  a  stick  six  or  eight  feet  from  the  tent,  to 
thirty  sticks  distant  275  feet.  In  the  larger  ex- 
plosions, the  sticks  were  placed  end  to  end  on  bars 
of  wood  having  a  cross  section  1  X  1^  inch.  Each 
stick  of  dynamite  was  securely  held  in  place  upon 
the  bar  by  means  of  a  winding  of  heavy  cord.  The 
ends  of  the  bar  suffered  no  appreciable  injury. 
Those  parts  in  contact  with  the  dynamite  vanished 
in  dust  so  fine  that  it  was  difficult  to  find  any  trace 
of  it.    The  changes  in  the  position  of  the  needle  in 


explosions  of  this  character  amounted  to  ten  or 
fifteen  ihinutes  of  arc. 

Much  more  marked  effects  were  produced  by 
distributing  half  a  stick  of  dynamite  into  a  col- 
umn about  15  feet  in  length.  It  was  packed  closely 
into  the  angle  of  a  little  trough  of  wood,  which 
rested  upon  a  heavy  beam  of  wood.  The  trough 
was  held  in  position  by  means  of  masses  of  rock 
hung  on  cords.  The  column  of  dynamite  was  in 
line  with  the  needle  and  either  above  or  below  the 
level  of  the  needle.  In  this  way  deflections  of 
about  one  degree  of  arc  were  produced.  The  di- 
rection of  deflection  was  reversed  by  reversing  the 
direction  in  which  the  explosion  traversed  the  col- 
umn. The  end  of  the  column  nearest  the  needle 
was  distant  from  it  about  ten  feet. 

This  seems  to  indicate  that  a  magnetic  field  is 
created  around  this  exploding  column,  like  that 
which  exists  around  a  wire  conductor  carrying  a 
current  of  electricity.  In  most  of  the  experiments 
of  this  character  only  a  small  part  of  the  colomm 
exploded.  It  is  believed  that  the  conditions  whieh 
will  cause  an  explosion  of  the  entire  column  with 
equal  violence  throughout  have  been  finally  at- 
tained, and  this  work  will  be  continued. 

The  black  powder  was  spread  over  a  platform  hav- 
ing an  area  of  25  square  feet,  placed  a  few  feet  from 
the  west  side  of  the  tent.  The  amount  of  powder 
spread  over  the  platform  was  from  25  to  50  pounds. 
The  flame  shot  upward  to  a  height  of  15  to  30  feet. 
The  lines  of  the  earth's  field  were  deflected  around 
the  region  filled  by  this  flame.  The  intensity  ot 
field  within  the  tent  was  momentarily  increased. 
The  deflection  of  the  needle  amounted  to  from  25 
to  50  minutes  of  arc. 

At  the  request  of  Professor  Nipher,  the  captains 
of  the  steamers  of  the  Arnold  Transit  Co.  were  in  - 
etructed  by  the  president,  Mr.  Geo.  T.  Arnold,    to 
blow  a  loud  and  prolonged  blast  on  their  fog-horii& 
when  at  the  nearest  point  to  the  observing  statioxi. 
This  distance  was  about  half  a  mile.    Apprecia'ble 
effects  were  thus  produced  when  the  air  was  quiet, 
the  sky  was  clear  and  the  intensity  of  the  field 
had  reached  a  high  value.     The  result  in   everjr 
case  was  to  decrease  the  intensity  of  the  eart;li  'a 
field. 

In  two  cases  the  blast  from  the  5  o'clock  l>o&t; 
was  at  once  followed  by  a  premature  appeara.ixoe 
of  the  sunset  disturbance.  Rhythmical  vibrations 
over  from  10  to  20  degrees  of  arc  at  once  :f ol- 
io wed,  and  continued  for  four  or  five  minL&t;^ 
This  result  needs  further  examination  under 
favorable  conditions.  ^    ^    Daktoeth, 

Beoording  Secretary 
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THE    OBJECT    OF    ASTRONOMICAL    AND 
MATHEMATICAL  BESEABCm 

DuBiNa  the  first  years  in  the  life  of  the 
American  Association  for  the  Advance- 
ment of  Science  it  was  customary  for  the 
members  to  meet  in  much  broader  groups 
than  they  now  do.  As  the  membership  grew 
and  as  the  number  of  papers  increased,  it 
became  necessary  to  divide  the  association 
into  smaller  and  smaller  groups.  Section 
A  as  we  now  know  it  was  organized  in  1882. 
It  was  a  happy  circumstance  that  the  plan 
adopted  in  that  year  did  not  separate  the 
astronomer  from  the  mathematician.  For 
a  time  this  section  played  a  very  impor- 
tant part  in  the  history  of  American  sci- 
ence ;  the  meetings  were  well  attended  and 
both  the  mathematician  and  the  astronomer 
contributed  numerous  and  weighty  papers. 
In  more  recent  years  our  section  has  lost 
something  of  its  former  influence.  The 
establishment,  about  twenty-fiVe  years  ago, 
of  what  is  now  the  American  Mathematical 
Society  did  much  to  draw  away  the  inter- 
est of  mathematicians ;  and  even  of  astron- 
omers, for  in  the  records  of  that  society  we 
find  a  goodly  number  of  purely  astronomical 
papers,  and  two  of  the  earliest  presidents 
were  astronomers.  Fifteen  years  ago  what 
is  now  the  American  Astronomical  Society 
was  formed,  and  this  has  still  further  in- 
creased the  separation  between  the  two  sci- 
ences. It  seems  a  great  pity  that  the  two 
should  so  seldom  find  themselves  together 
in  the  same  room.  The  astronomer,  in 
common  with  the  physicist,  the  chemist  and 

1  Address  of  the  vice-president  and  chairman  of 
Section  A^  Astronomj  and  Mathematics,  Ameri- 
can Association  for  the  Advancement  of  Science, 
Philadelphia,  December,  1914. 
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others,  greatly  needs  the  help  that  the 
mathematician  can  give.  On  the  other 
hand,  I  believe  that  the  mathematician  has 
something  to  leam  from  the  astronomer 
with  regard  to  the  point  of  view  from  which 
he  pursues  his  researches.  The  difference 
in  this  respect  between  the  two  is  becoming 
greater  and  greater.  In  choosing  a  subject 
for  an  address  this  afternoon,  I  thought 
it  best  to  take  advantage  of  one  of  the  rare 
opportunities  that  an  astronomer  as  such 
gains  audience  with  the  mathematicians, 
and  to  dwell  upon  this  difference  of  view- 
point, with  the  hope  of  aiding  in  bringing 
together  those  who  have  meat  and  can  not 
eat,  and  those  who  would  eat  but  want  it. 
Any  such  attempt,  however  ineffective  by 
itself  and  however  feeble  in  itself,  is  well 
worth  while. 

This  difference  in  view-point  is  nothing 
more  than  a  recurrence  of  the  struggle  that 
occurs  in  every  kind  of  human  activity  be- 
tween the  essentials  of  a  subject  and  the 
technique  of  that  subject.  It  is  a  remark- 
able fact  that  the  outcome  of  this  struggle 
is  not  always  in  favor  of  the  former,  but 
that  mere  technique  is  sometimes  able  to 
gain  permanent  mastery  and  to  submerge 
completely  the  objects  for  which  it  was 
created.  The  best  illustration  of  this  is 
to  be  found  in  the  painter's  art  We  know 
that  there  was  a  time  when  painting  was 
regarded  as  a  mode  of  expression  through 
which  lessons  might  be  taught  and  learned, 
or  through  which  at  least  the  world  might 
be  amused.  But  for  many  a  long  day 
painters  have  refused  to  take  this  view  of 
their  art.  They  hold  in  frank  contempt  a 
picture  that  tells  a  story,  and  their  stand- 
ards of  what  constitutes  a  great  picture  are 
unintelligible  to  any  one  who  is  not  him- 
self a  painter.  You  will  remember  the  pic- 
ture by  Whistler,  at  the  Metropolitan  Mu- 
seum of  Art  in  New  York,  called  "A  Wo- 
man in  White.'*     Although  executed  in 


oils,  it  is  whoUy  in  black  and  white.   We 
are  told  that  it  was  painted  to  show  that 
certain  effects  could  be  produced  in  oils 
without  the  use  of  color.     Here  then  is  a 
painting  that  artists  deem  a  great  one,  al- 
though to  the  general  public  it  has  no  sub- 
ject at  all  and  conveys  next  to  nothing. 
The  majority  of  modem  paintings  belong 
to  the  same  class  and  it  has  gotten  to  be 
well  understood  that  artists  are  to  paint 
only  for  other  artists.     In  any  definition 
of  a  great  painting,  skill  and  technique  are 
indispensable,  but  a  man  is  at  once  called  a 
Philistine  if  he  asks  that  artists  use  their 
talents  for  some  other  purpose  than  merely 
to  record  and  exhibit  personal  achievement. 

Painting  and  poetry  are  arts  that  in 
their  essentials  are  much  the  same,  their 
chief  difference  being  one  of  tools.    But 
while  the  painter  has  glorified  his  tools 
more  and  more,  the  poet  has  kept  his  head, 
and  has  not  forgotten  what  tools  are  for.    I 
suppose  it  would  be  possible  to  construct  a 
poem  without  using  any  other  vowels  than 
o  and  u.    If  so  we  should  have  the  literary 
counterpart    of    Whistler's    *' Woman    in 
White."    Of  course  such  an  effort  would 
not  be  regarded  seriously  for  a  moment, 
nor  should  we  tolerate  in  literature  any 
mere  exhibition  of  technique.     Yet  tech- 
nique is  quite  as  indispensable  here  as  in 
painting,  and  great  facility  is  as  rare  in  the 
one  art  as  in  the  other. 

Astronomy  and  mathematics  have  their 
technique  and  are  having  their  strugg^le 
with  it.     A  century  ago  Gauss,  a  great 
mathematician    and    a   great   astronomer, 
speaking  for  his  times  as  much  as  for  him- 
self, announced  as  his  motto,  ''Pauca  sed 
matura,"  and  adopted  as  his  crest  a  tree 
laden  with  fruit,  few  in  number  but  re- 
markable for  their  perfection.    Such  senti- 
ments as  these  and  the  feeling  that  lay  be- 
hind them  have  undoubtedly  done  more  tc 
hinder  the  progress  of  science  than  to  ad- 
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vanee  it    If  there  is  any  question  as  to 
what  Gauss  meant,  we  have  only  to  turn  to 
liis  biography  to  find  the  answer.    He  did 
mi  care  to  tench  in  print  any  subject  that 
he  felt  he  could  not  exhaust;  merely  to 
omtribnte  to  it  seemed  to  him  like  pluck- 
mg  luiripe  fruit    Thus  his  published  work, 
ertensive  though  it  is,  represents  only  a 
part,  and  it  may  be  only  a  small  part,  of 
the  unremitting  labor  of  this  wonderfully 
fertile  brain.    We  know,  for  example,  that 
GansB  had  developed  the  principles  of  the 
method  of  least>squares  while  he  was  still 
in  his  teens,  but  it  was  not  until  fourteen 
jreaiB  later  that  he  ventured  into  print  on 
thtt  subject     He  would   doubtless  have 
wished  to  delay  even  longer  had  not  Legen- 
ds in  the  meantime  xmearthed  and  pub- 
lished the  same  principles.    We  can  make 
I  good  gaess  at  the  reasons  for  Gauss 's 
delay.    The    method   of   least-squares    is 
bmded  upon  an  assumption  which  can 
he  put  in  various  forms,  but  which  al- 
vayg    remains    an     assumption.      Oauss 
would  doubtless  have  wished  to  prove  this 
ttumption  from  fundamental  principles 
or  at  least  to  have  given  it  a  more  axio- 
matic dress;  but  this  neither  he  nor  any 
one  diat  has  come  after  him  has  succeeded 
in  doing.    An  even  better  illustration  of 
the  former  attitude  of  men  of  science  in 
tte  matter  of  their  obligations  to  science, 
a  afforded  by  Gauss's  part  in  the  history 
of  non-Euclidean  geometry.     In  a  letter 
^  a  friend  he  states  that  he  had  occupied 
i^Bisdl  extensively  with  Euclid's  axiom 
ctBieeming  parallels  and  goes  on  to  out- 
fee  very  briefly  some  of  the  results  he  had 
<^tained.    This  letter  contains  all  that  is 
hown  of  these  researches.    A  few  years 
•ftwr  it  was  written  Lobatchewski   pub- 
'■hfid  the  little  book  in  which  he  proves 
ttat  the  parallel  axiom  is  no  axiom  at  all, 
^  a  pure  assumption,  and  shows  that 
«»othcr  kind  of  geometry  is  imaginable  in 


which  the  opposite  assumption  is  made. 
In  view  of  this  work,  it  would  have  been 
necessary  for  Gauss  to  revise  what  he  had 
already  done  before  publishing  it.  He 
preferred,  however,  to  suppress  it  alto- 
gether, and  when  after  his  death  his  scien- 
tific effects  were  overhauled,  no  trace  of 
this  subject  was  found  among  his  papers. 
It  will  be  understood  that  it  is  not  Gauss 
that  I  am  presuming  to  criticize,  but 
rather  the  times  in  which  he  lived.  That 
was  an  age  when  it  was  taken  for  granted 
that  a  man  should  think  of  his  scientific 
reputation  as  coming  first,  and  when  the 
form  in  which  he  gave  his  researches  to  the 
world  was  considered  as  important  as  their 
content  In  more  recent  times  the  man  of 
science  has  taken  a  new  view  of  his  calling 
and  of  his  duties,  and  it  is  largely  because 
of  this  new  policy  that  progress  has  been 
so  rapid  in  some  directions.  In  astron- 
omy, for  example,  the  great  strides  that 
have  been  made  in  the  present  generation 
can  be  attributed  to  two  things;  first,  there 
is  the  unprecedented  concentration  of  ef- 
fort. Great  telescopes  have  been  erected 
and  great  observatories  have  been  built 
for  the  purpose  of  solving  single  problems 
or  a  single  group  of  closely  related  prob- 
lems. If  these  problems  should  remain  un- 
solved in  our.  time  the  work  will  be  carried 
forward  by  a  succeeding  generation  and 
perhaps  completed  many  years  after  those 
who  initiated  it  have  passed  away.  Co- 
operation is  another  powerful  implement 
that  time  has  placed  in  the  hands  of  the 
astronomer,  more  precious  to  him  than  any 
telescope  or  any  observatory  can  be. 
Thanks  to  it,  no  pressing  problem  appears 
at  present  above  our  horizon  that  is  too 
great  for  him  to  attack.  If  you  will  ex- 
amine the  working  programs  of  our  astro- 
nomical institutions,  you  will  find  that 
much  the  greater  half  of  what  they  are 
doing  is  being  carried  out  with  direct  ref- 
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ence  to  the  needs  and  the  activities  of 
other  institutions.  Cooperation  often 
makes  severe  demands  upon  the  individ- 
ual; it  means  that  he  must  be  willing  to 
use  his  mental  and  his  material  equipment 
in  furthering  an  impersonal  plan;  it 
means  that  he  must  sometimes  subordi- 
nate his  own  judgment  to  that  of  others; 
it  means  that  he  must  sometimes  use 
methods  that  he  would  to  like  to  modify 
in  some  particular  if  he  were  working 
alone. 

I  believe  that  it  is  true  that  the  astron- 
omer has  broken  more  completely  with  an- 
cient tradition  than  has  the  mathemati- 
cian. Many  of  the  latter  are  still  inclined 
to  take  what  may  be  called  the  artistic  view 
of  their  work;  they  refuse  to  admit  that 
mathematics  is  a  means  to  some  other  end, 
and  they  frankly  assert  (half  in  jest  and 
half  in  earnest)  that  their  science  need 
have  no  reference  to  material  things.  A 
few  years  ago  a  prominent  mathematician, 
speaking  I  think  from  the  very  chair  that 
I  am  vacating  to-day,  quoted  with  sym- 
pathy the  sentiment  that  mathematics  is 
born  and  nourished  out  of  the  play  in- 
stinct of  mankind.  It  is  difficult  for  me  to 
see  the  difference  between  this  view  and 
the  view  that  a  chess  player  takes  of  his 
game.  In  the  one  we  may  start  if  we  like 
with  a  set  of  axioms  and  an  arbitrary  set 
of  postulates  without  inquiring  whether 
they  apply  to  the  world  around  us,  and  we 
may  then  amuse  ourselves  by  tracing  the 
consequences.  The  chess-player  does  this 
very  thing :  he  sets  out  with  a  set  of  axioms 
that  he  calls  rules  and  a  set  of  postulates 
that  he  calls  openings,  and  after  the  ex- 
penditure of  much  thought  and  ingenuity 
he  is  able  to  trace  the  consequences. 

It  is  understood^  I  hope,  that  I  have  been 
speaking  in  averages.  By  no  means  all 
astronomers  have  gotten  rid  of  the  artistic 
notion  in  their  work,  and  by  no  means  all 


mathematicians  have  severed  their  connec- 
tion with  the  real  world  by  applying  the 
square-root  of  minus  unity.    But  there  is 
no  denying  that  the  idea  of  cooperation  in 
a  broad  sense  has  not  yet  taken  a  strong 
hold  in  mathematics.     Whether  as  great 
advantage  would  flow   from  cooperation 
between  one  mathematician  and  another, 
as  is  the  case  in  astronomy,  it  is  not  for  me 
to  say.    But  when  we  come  to  speak  of  co- 
operation between  mathematics  and  the 
other  sciences,  the  benefits  that  would  fol- 
low are  difficult  to  overestimate.    Let  me 
spend  a  few  minutes  in  pointing  out  how 
greatly  the  help  of  the  mathematician  is 
needed  in  a  single  astronomical  subject, 
namely,  that  which  concerns  spectroscopic 
binaries.    If  in  these  remarks  I  emphasize 
individual  stars,  Algol  for  example,  you 
will  understand  that  these  are  types  of  a 
large  class,  and  that  the  problems  they 
present  are  of  cosmical  importance. 

The  first  star  to  be  recognized  as  vari- 
able in  its  light  was  probably  Algol.    The 
Arabs  seem  to  have  made  this  discovery, 
for  it  is  difficult  to  account  otherwise  for 
the  very  apt  name  they  gave  the  star,  Algol 
or    El    Ohoul,    the    changing    spirit    or 
demon.     The  same  discovery  was   inde- 
pendently made  by  others,  among  them 
Ooodricke  of  England  in  1782,  when   he 
was  eighteen  years  of  age.    Ooodricke  con- 
tinued to  observe  the  star  until  he  had  de- 
termined the  period  and  the  nature  of  the 
light  changes,  and  he  advanced  what  ive 
now  know  to  be  the  true  explanation  of  its 
changing  light,  namely  that  Algol  is  peri- 
odically eclipsed  by  a  darker  companion 
of  nearly  the  same  size  as  itself.     This 
conjecture  was  a  very  bold  one  in  that  day, 
for  we  must  remember  that  binary  stairs 
were  then  unknown.    A  great  many  double 
stars  had  been  detected,  but  it  was  su.p« 
posed  that  these  were  the  result  of  per- 
spective and  chance.     It  was  about   this 
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time  that  Michell  showed  that  on  the  doc- 
trine of  probabilities  double  stars  were 
too  namerous  to  be  fortuitous  groupings 
in  all  cases,  so  that  binary  stars  were  in  a 
sense  discoYered  by  a  mathematician  and 
not  by  an  astronomer.  Twenty  years 
later  Herschel  proved  at  the  telescope  that 
some  double  stars  are  real  binaries,  and 
that  they  revolye  around  each  other  by  rea- 
ion  of  their  mutual  attractions. 

In  1880  Pickering  showed  that  Algol's 
changes  in  light  conform  well  with  the 
eclipse  explanation,  and  he  suggested  that 
tke  matter  might  be  settled  by  the  spectro- 
seope.   He  argued  that  the  orbital  velocity 
of  Algol  due  to  the  attraction  of  the  dark 
eompauion    should    be    considerable,    and 
siioiild  change  its  sign  according  as  the 
observations  are  made  before  or  after  the 
time  of  TwiTn'mnm  light.    The  spectroscope 
was  not  quite  ready  at  that  time  to  handle 
problems  of  such  delicacy,  but  a  few  years 
later  Vogel  succeeded  in  greatly  increas- 
ing its  accuracy  for  the  determinations  of 
Tdocities,  by  substituting  the  photographic 
plate  for  the    human    eye.     Algol    was 
anwng  the  first  stars  to  be  tested  by  Vogd, 
and  his  observations  indicate  precisely  such 
reioeities  as  the  eclipse  explanation  im- 
plies.    This    explanation    has    been    ac- 
oepted  without   reserve   since  that  time, 
and  has  been  extended  to  all  the  numerous 
tables  of  the  same  kind  that  have  in  the 
mean  time  been  discovered. 

It  was  early  noticed  by  Argelander  and 
I'thers  that  the  period  of  Algol,  the  time 
lietween  two  successive  light  minima,  is 
not  constant.  Attempts  were  made  to 
fepiresent  these  inequalities  by  formulae 
ioTolving  the  second  and  higher  powers  of 
the  time,  but  the  star  refused  to  conform 
to  sneh  equations.  In  1888  Chandler  ex- 
onined  this  question  with  great  thorough- 
A€SB;  he  showed  that  by  the  introduction 
^  V^mcUc  terms  all  the  observations  up 


to  that  time  could  be  well  represented. 
The  most  important  of  these  terms  has  a 
coefficient  of  173  minutes  and  a  period  be- 
tween 130  and  140  years.  To  account  for 
this  Chandler  supposed  that  the  system 
contains  a  third  body,  and  that  Algol  and 
its  eclipsing  companion  revolve  around 
the  common  center  of  gravity  of  all  three 
bodies  in  this  long  period.  The  dimen- 
sions of  this  orbit  were  supposed  to  be 
such  that  the  light  equation  in  it  for  an 
observer  on  the  earth  would  be  173  min- 
utes, and  thus  the  eclipses  would  be  ad- 
vanced or  delayed  by  this  amount,  ac- 
cording as  they  occur  on  the  nearer  or  the 
farther  side  of  this  vast  orbit  Chandler 
was  quick  to  see  that  this  explanation  en- 
tails irregularities  in  the  proper  motion 
of  Algol,  and  that  these  might  be  large 
enough  to  be  unearthed  from  meridian  ob- 
servations. An  examination  of  all  the  ma- 
terial of  this  kind  then  available  con- 
vinced him  that  such  an  effect  is  really 
present,  the  coefficient  of  the  oscUlation 
coming  out  l."3,  and  its  period  131  years. 
This  result  was  apparently  confirmed  in  a 
general  way  by  Searle  at  Harvard  Observa- 
tory, making  use  of  additional  observa- 
tions secured  for  this  express  purpose. 
Baushinger,  however,  after  applying  to 
the  catalogue  positions  the  best  available 
systematic  corrections,  concludes  that  there 
is  no  evidence  whatever  of  a  periodic  term 
in  Algol's  proper  motion.  In  the  follow- 
ing year,  Boss  overhauled  the  same  obser- 
vations once  more  and  decided  that  the 
probabilities  were  in  favor  of  the  presence 
of  a  term  with  a  period  of  131  years,  but 
with  a  coefficient  much  smaller  than  that 
found  by  Chandler,  0."5  against  l/'3.  In 
later  years  Boss  seems  to  have  changed  his 
mind  as  to  the  reality  of  this  term;  for  in 
his  Preliminary  General  Catalogue,  pub- 
lished in  1910,  he  treats  Algol  as  though 
its  motion  were  uniform,  although  in  the 
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case  of  other  stars  in  this  catalogue  he  de- 
votes much  attention  to  periodic  inequali- 
ties. 

It  should  be  remarked  that  the  absence 
of  an  appreciable  periodic  term  in  the 
proper  motion  does  not  necessarily  imply 
the  non-existence  of  Chandler's  third  body, 
since  his  theory  does  not  demand  any  par- 
ticular coefficient  for  this  periodic  term. 
The  only  condition  is  that  that  coefficient 
must  be  at  least  twenty  times  the  star's  an- 
nual parallax,  and  thus  an  accurate  deter- 
mination of  the  latter  quantity  would 
throw  some  light  upon  the  present  ques- 
tion. Unfortunately  no  determination  of 
the  parallax  accurate  enough  for  this  pur- 
pose has  as  yet  been  made. 

Starting  with  Chandler's  inequality  of 
173  minutes,  Tisserand  has  attempted  an 
explanation  that  does  not  assume  the  pres- 
ence of  a  third  body.  He  shows  that  if 
Algol  be  slightly  flattened  and  if  the  orbit 
of  the  eclipsing  satellite  be  somewhat  ellip- 
tical, the  orbit  itself  will  revolve  slowly  and 
uniformly  in  the  same  direction  as  the  or- 
bital motion  of  the  satellite.  Consequently 
the  eclipses  will  occur  earlier  than  the  aver- 
age time  if  the  periastron  point  is  in  the 
half  of  the  orbit  that  precedes  eclipse,  and 
later  than  the  average  if  the  periastron 
point  is  in  the  half  that  follows  eclipse. 
This  explanation  is  beautifully  simple,  and 
for  a  time  seemed  to  be  the  key  to  the 
puzzle.  I  am  able  to  say,  not  without  some 
regret,  that  Tisserand 's  explanation  is  no 
longer  tenable.  In  his  memoir  the  follow- 
ing relation  is  established: 

Period  X  eccentricity  =  3.1416  X  the 
inequality.  In  this  case  the  period  is  2.87 
days,  and  the  inequality  found  by  Chand- 
ler is  173  minutes ;  an  eccentricity  of  0.13 
is  therefore  demanded,  but  this  is  out  of 
the  question.  A  long  series  of  spectro- 
graphic  observations  made  at  the  Alle- 
gheny Observatory  shows  conclusively  that 


the  eccentricity  of  this  orbit  can  not  pos- 
sibly be  as  great  as  0.13,  that  it  is  more 
likely  than  not  to  be  under  one  fifth  this 
amount,  and  that  therefore  no  inequality 
greater  than  forty  minutes  can  be  plausibly 
accounted  for  in  this  way. 

Shortly  after  Chandler's  formula  for  the 
inequality  was  published,  the  star  (always 
El  Ghoul)  thereafter  began  departing  from 
it  little  by  little,  until  now  the  edipses 
occur  more  than  an  hour  later  than  the 
formula  implies.  The  character  of  the  in- 
equality is  once  more  in  doubt^  but  as  the 
existence  of  some  kind  of  inequality  is  be- 
yond question,  this  does  not  lessen  the  ne- 
cessity for  an  explanation. 

While  the  chances  in  favor  of  VIiq  reality 
of  Chandler's  third  body  have  been  grow- 
ing less  and  less,  evidence  has  been  steadily 
accumulating  in  favor  of  an  entirely  differ- 
ent third  body  in  this  system.    Since  the 
publication  in  1890  of  Vogel's  classic  obser- 
vations, it  has  been  well  known  that  the 
radial  velocity  of  Algol  is  affected  by  an 
oscillation  whose  semi-amplitude  is  about 
forty  kilometers,  and  whose  period  is  the 
same  as  that  of  the  light  changes,  2.87  days. 
In  1906  Belopolsky  of  Pulkova  detected  the 
presence  of  another  oscillation  in  the  radial 
velocity,  the  amplitude  being  much  smaller 
than  the  other,  and  the  period  several  hun- 
dred times  as  long.    Observations  made  at 
the  Allegheny  Observatory  have  oonjQrmed 
this  discovery  in  an  unmistakable    way. 
The  period  of  this  new  oscillation  is  found 
to  be  a  little  less  than  two  years.    It  ooxdd 
be  explained  by  the  presence  of  a  fhird 
body  of  such  mass  and  so  situated  that  the 
projected  distance  from  Algol  to  the  center 
of  gravity  of  all  three  bodies  is  about  two 
thirds  of  the  distance  from  the  earth  to  the 
sun.    It  is  natural  to  inquire  whether  other 
explanations  are  not  possible,  or,  in  other 
words,  whether  the  shifts  in  the  spectrum 
lines  from  which  this  third  body  is  inferred 
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may  not  arise   from  other   causes   than 
changes  in  Telocity.    This  disturbing  ques- 
tion is  one  that  frequently  recurs  to  the 
mind  of  the  astronomer.    Happily,  in  this 
ease  it  can  be  answered  in  the  negative 
without  hesitation.     The  presence  of  the 
third  body  necessitates  a  light  equation 
fimilar  to  that  imagined  by  Chandler,  but 
sow  of  oourse  with  a  period  of  less  than 
two  years   and  with  a  small  amplitude. 
This  amplitude  can  be  computed  in  ad- 
vance; we  find  that  it  amounts  to  about 
five  minntes  of  time.    I  have  examined  the 
rich  photometric  material  on  this  star  ac- 
eosmlated  in  the  second  half  of  the  nine- 
teenth century  and  have  found  that  this 
igkt  equation  is  actually  present.     This 
nema  to  leave  no  doubt  that  the  shift  in 
the  spectrum  lines  is  nothing  other  than  an 
effect  of  velocity  and  that  the  system  of 
Algol  contains  at  least  three  bodies,  only 
one  of  which  is  visible  in  even  our  most 
powerful  telescopes. 

It  is  at  this  point  that  the  man  at  the 
telescope  must  turn  to  the  mathematician 
and  ask  him  whether  this  third  body  can 
in  any  way  produce  the  long  inequality  in 
Algol's  period,  that  is,  in  the  time  that 
dapses  between  successive  eclipses.  If 
th^  should  be  found  not  to  be  the  case, 
what  dynamical  explanations  are  possible 
other  than  those  already  tested  and  re- 
jeeted? 

The  answer  to  these  questions  would 
doubtless  apply  to  other  eclipsing  vari- 
ables^ for  many  of  these  show  similar  in- 
^nalities  in  their  periods,  though  as  yet 
in  only  one  other  case  has  the  presence  of 
a  third  body  been  demonstrated. 

A  somewhat  similar  problem  is  presented 
^7  the  so-called  secondary  oscillations  that 
We  been  announced  for  certain  spectro- 
ioopic  binaries.  If  we  observe  the  veloci- 
ties in  a  ^stem  as  carefully  as  we  can,  we 
Bay  draw  a  curve  that  expresses  the  rela- 


tion between  time  and  velocity.  Curves 
of  this  sort  from  various  stars  will  differ 
widely  from  each  other,  but  all  must  con- 
form to  certain  restrictions,  which  are  in 
fact  those  that  follow  from  Kepler's  laws. 
Now  for  the  majority  of  binaries  this  is 
found  to  be  the  case,  and  by  assuming  that 
the  orbit  of  the  body  we  have  observed  has 
certain  dimensions,  shape  and  situation, 
the  velocity  curve  can  be  represented 
within  the  limits  that  the  accuracy  of  the 
observations  leads  us  to  expect.  But 
this  is  not  always  so :  a  number  of  spectro- 
scopic binaries  were  found  for  which  the 
velocity  curve  did  not  conform  to  simple 
elliptic  motion.  It  was  then  assumed  that 
the  fifystem  must  contain  a  third  body^ 
whose  attraction  causes  perturbations  in 
the  place  and  in  the  velocity  of  the  bright 
component  that  we  observe.  By  adopting 
suitable  mass  and  distance  for  this  body 
it  was  found  possible  to  represent  the  ve- 
locity curve  fairly  well.  Too  much  em- 
phasis should  not  be  placed  upon  such  a 
representation,  however;  the  assumption 
of  a  third  body  is  very  much  like  the  adop- 
tion of  additional  pairs  of  Fourier  terms 
in  an  empirical  formula,  and  it  would 
have  to  be  a  velocity  curve  of  very  com- 
plex form  that  did  not  resemble,  within 
plausible  limits,  one  of  the  great  variety 
of  curves  that  so  many  terms  would  yield. 
It  has  developed  recently  that  many  of 
the  cases  in  which  secondary  oscillations 
were  apparently  present  could  be  ex- 
plained as  a  systematic  error  of  observa- 
tion. This  is  caused  by  the  presence  on 
the  plates  of  the  spectrum  of  the  fainter 
component  which  sometimes  blends  with 
that  of  the  brighter  in  such  a  way  as  to 
distort  the  measures.  Leaving  out  of  ac- 
count all  the  stars  whose  secondary  oscil- 
lations can  be  explained  in  this  way,  we 
find  that  practically  all  the  remaining 
cases  are  also  variable  in  their  light,  but 
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not  in  such  a  way  as  to  pennit  the  eclipse 
explanation  to  apply.  This  circamstance 
causes  the  observer  once  more  to  inquire 
whether  the  shifts  in  the  spectrum  lines 
that  he  observes  are  always  velocity  ef- 
fects, or  at  any  rate  whether  they  are  due 
to  orbital  motion.  These  remaining  cases 
have  another  peculiarity ;  the  period  of  the 
secondaiy  oscillation  is  always  found  to 
be  either  just  one  half  or  just  one  third  of 
that  of  the  principal  oscillation.  If  we 
interpret  this  in  terms  of  a  third  body  we 
have  a  system  in  which  the  three  compon- 
.ents  are  close  together  and  revolve 
around  each  other  in  simply  commensu- 
rate periods.  It  is  for  the  mathematician 
to  say  whether  such  a  system  can  be  stable, 
and  therefore  whether  such  a  third  body 
is  possible.  Although  this  is  a  problem  of 
many  years'  standing  it  has  not  yet  been 
approached  from  the  mathematical  side, 
so  far  as  I  am  aware.  It  seems  probable 
to  the  speaker  that  such  a  system  will  be 
found  to  be  unstable,  for  reasons  similar 
to  those  that  account  for  the  dark  divisions 
in  Saturn's  rings  and  for  the  gaps  in  the 
distances  of  asteroids  from  the  sun,  these 
divisions  and  gaps  corresponding  to  places 
where  the  periods  would  be  simply  com- 
mensurate to  that  of  one  of  Saturn's  satel- 
lites in  the  one  ease,  and  to  that  of  Jupiter 
in  the  other.  It  is  worthy  of  remark  that 
in  not  a  single  instance  where  a  third  body 
has  been  inferred  from  a  commensurate 
secondary  oscillation,  has  this  body  been 
confirmed  by  a  subsequent  detection  of 
its  spectrum  or  otherwise.  It  is  true  that 
in  Lambda  Tauri  two  oscillations,  both  of 
short  period,  have  been  detected ;  but  these 
periods  seem  to  bear  no  relation  to  each 
other. 

A  mathematical  problem  connected  with 
binaries,  more  important  than  either  of 
the  above,  has  to  do  with  the  origin  of 
these  systems.    This  is  one  of  the  few  prob- 


lems in  sidereal  astronomy  with  which  the 
mathematician  has  concerned  himself  to 
any  great  extent,  but  it  is  still  far  from 
being  in  a  satisfactory  state.     The  past 
history  of  the  moon,  in  a  dynamical  sense, 
formed  the  subject  of  an  exceedingly  la- 
borious investigation  by  George  Darwin 
more  than  thirty  years  ago.    He  concluded 
that  the  earth  and  the  moon  had  once 
formed  a  single  body  and  that  they  had 
broken  away  from  each  other  by  a  kind  of 
fission  induced  by  the  rotation  of  the  body 
on  its  axis.    Tidal  friction  is  now  set  up; 
it  causes  the  two  bodies  to  draw  away  from 
each  other,  the  month  to  become  longer 
and  the  orbit  of  the  moon  to  become  some- 
what eccentric.    Darwin  and  others  have 
extended  this  reasoning  to  double  stars, 
and  here  the  recent  work  on  spectroscopic 
binaries  seemed  to  afford  a  striking  con- 
firmation of  the  theory.    It  has  been  found 
that  close  binaries  almost  invariably  have 
circular  orbits  and  that  their  physical  con- 
dition, as  revealed  by  their  spectra,  is  of 
the  sort  that  is  generally  accepted  as  indi- 
cating youth.    Widely  separated  binaries, 
on  the  other  hand,  are  apt  to  have  eccen- 
tric orbits  and  to  show  signs  of  old  age. 
Still  more  recently  the  mathematical  side 
of  the  question  has  been  reviewed  by  Moul- 
ton,  Jeans,  Bussell  and  others.    It  now  ap- 
pears that  Darwin's  results  are  at  least 
incomplete  and  that  the  causes  he  adduces 
are  not  sufficient  to  account  for  the  genesis 
of  the  moon  or  for  that  of  double  stars. 
The  chief  difficulty  is  that  tidal  friction  is 
not  competent  to  drive  apart  to  any  great 
distance  two  bodies  of  comparable  mass 
that  have  separated  by  fission.    It  appears 
probable  in  this  view  that  the  separation 
must  have  occurred  long  before  the  bodies 
formed  stars,  that  is,  while  they  were  stiU 
nebulae.    The  difficulties  of  reconciling  cer- 
tain observational  facts  with  this  view  are 
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great,  but  it  would  be  out  of  place  to  re- 
oount  them  here. 

We  see  that  binary  systems  offer  a  rich 
field  for  the  labors  of  the  mathematician. 
Other  subjects  in  astronomy  are  equally 
iDYiting,  and  I  have  no  doubt  that  other 
adences  have  as  much  to  offer.  An  emi- 
nent psychologist,  for  example,  has  said 
that  the  time  has  come  for  a  great  mathe- 
matician to  concern  himself  with  psycho- 
logical problems.  There  is  a  proverb  to 
the  ^eet  that  to  him  that  is  well  shod  the 
whole  earth  is  covered  with  leather.  And 
90  the  mathematician  may  walk  where  he 
pleases.  What  particular  path  he  chooses 
is  not  a  matter  of  great  importance,  but  it 
is  important  that  he  be  abroad  and  doing, 
and  that  he  do  not  sit  at  home  admiring 
his  shoes. 

Science  has  often  beeti  likened  to  a  war- 
fare, and  such  a  simile  as  this  naturally 
iwffs  to  the  mind  at  this  time.  We  may 
tihink  of  science  as  at  first  occupying  a 
small  domain  surrounded  by  the  vast  terri- 
tories of  the  unknown.  In  the  early  days 
it  was  easier  than  now  to  add  to  this  do- 
mahi.  A  single  bold  spirit,  starting  out  in 
almost  any  direction,  could  often  wrest 
much  from  the  adversary.  But  as  the  do- 
main of  science  increases,  so  also  do  the 
extent  and  diversity  of  its  boundaries. 
The  more  obvious  points  of  vantage  are  al- 
ready taken  and  the  character  of  the  war- 
fare must  change.  The  day  of  guerilla 
warfare  is  gone,  it  is  now  necessary  to  act 
in  larger  groups  and  for  each  man  to  be 
willing  to  serve  at  the  side  of  others.  This 
policy  often  requires  the  suppression  of 
peraonal  ambition,  and  deeds  of  individual 
heroism  become  less  frequent;  but  great 
Tietories  are  to  be  won  in  either  kind  of 
warfare  only  if  the  soldier  is  imbued  with 
sneh  a  spirit  as  this. 

Frank  Schlesikgeb 

AixsoHXNT  Observatobt  of  the 
Ukivzbsity  of  Ptttsbuboh 


THE  PLACE  OF  F0BE8TRT  AMONG  NAT- 

VEAL  SCIENCES^ 

In  an  old  forest  magazine.  Sylvan,  is  a 
story  about  Germany's  great  poet,  Karl  von 
Schiller.  Schiller,  taking  rest  at  Illmenau, 
Thuringen,  met  by  chance  a  forester  who 
was  preparing  a  plan  of  managetment  for  the 
Illmenau  forest.  A  map  of  the  forest  was 
spread  out  on  which  the  cuttings  for  the 
next  220  years  were  projected  and  noted 
with  their  year  number.  By  its  side  lay 
the  plan  of  an  ideal  coniferous  forest 
which  was  to  have  materialized  in  the  year 
2050.  Attentively  and  quietly  the  poet 
contemplated  the  telling  means  of  forest 
organization,  and  especially  the  plans  for 
far  distant  years.  He  quickly  realized, 
after  a  short  explanation,  the  object  of  the 
work  and  gave  vent  to  his  astonishment: 
**I  had  considered  you  foresters  a  very 
common  people  who  did  little  else  than  cut 
down  trees  and  kill  game,  but  you  are  far 
from  that.  You  work  unknown,  unrecom- 
pensed,  free  from  the  tyranny  of  egotism, 
and  the  fruit  of  your  quiet  work  ripens 
for  a  late  posterity.  Hero  and  poet  attain 
vain  glory;  I  would  like  to  be  a  forester." 

An  opinion  not  unlike  that  held  by 
Schiller  before  meeting  with  the  forester 
still  commonly  prevails  in  scientific  circles 
in  this  country.  It  is  quite  generally  be- 
lieved that  foresters  are  pure  empiricists; 
something  on  the  order  of  gardeners  who 
plant  trees,  of  range-riders  who  fight  for- 
est fires,  or  lumbermen  who  cruise  timber, 
carry  on  logging  operations  or  manufac- 
ture lumber  and  other  forest  products; 
that  for  whatever  little  knowledge  of  a 
scientific  character  the  forester  may  need 
in  his  work,  he  depends  on  experts  in  other 
branches  of  science;  on  the  botanists  for 
the  taxonomy  of  the  trees,  on  physicists, 
chemists,  and  engineers  for  the  proper 
understanding  of  the   physical,   chemical 
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and  mechanical  properties  of  the  wood ;  on 
the  geologist  and  soil  physicist  for  the 
knowledge  of  sites  suitable  for  the  growth 
of  different  kinds  of  trees;  upon  the  plant 
pathologist  for  the  diseases  of  trees;  upon 
the  entomologist  for  the  insect  enemies  of 
the  forest,  and  so  on. 

Such  an  impression  is  undoubtedly 
strengthened  when  the  activities  of  such 
an  organization  as  the  Forest  Service  are 
considered.  The  placing  under  manage- 
ment of  about  200  million  acres  of  forest 
land  has  been  an  administrative  problem 
of  enormous  magnitude.  The  administra- 
tion of  this  vast  public  property  involves 
many  large  industrial  and  economic  ques- 
tions, and  affects  intimately  a  number  of 
varied  and  important  interests:  the  lum- 
ber industry,  the  grazing  industry,  water 
power  development,  navigation,  municipal 
water  supplies,  agricultural  settlement, 
mining  development  and  the  railroads. 
In  launching  this  first  great  public  enter- 
prise, undertaken  in  the  face  of  very 
strong  opposition,  administrative  activities 
appeared  to  overshadow  research  work. 
In  this  way  doubtless  many  scientific  men 
have  gained  the  impression  that  forestry 
has  little  to  do  with  science,  which  seeks 
for  the  causal  relationship  of  things  and 
for  the  establishment  of  laws  and  prin- 
ciples, that  forestry  is  rather  a  patch  work 
of  miscellaneous  knowledge  borrowed  from 
other  sciences  and  assembled  without  par- 
ticular system  to  help  the  practical  admin- 
istrator of  forest  property. 

My  endeavor  in  this  paper  will  be  to 
show  that  this  impression  is  erroneous. 
While  it  is  true  that  forestry  as  an  art,  as 
an  applied  science,  utilizes  results  fur- 
nished by  the  natural  and  engineering 
sciences,  while  it  is  also  true  that  the  for- 
ester's activities — particularly  during  the 
pioneer  period  of  establishing  forest  prac- 
tise— ^may    be    largely    administrative    in 


character,  there  is  nevertheless  a  funda- 
mental forest  science  which  has  a  distinc- 
tive place.  As  with  all  others  the  science 
of  forestry  owes  its  distinctive  character  to 
its  correlation  from  a  certain  point  of  view 
of  parts  of  certain  other  sciences,  such  as 
mathematics,  botany,  entomology,  civil 
engineering  and  chemistry.  But  these  are 
only  auxiliary  to  the  resultant  science — 
forestry — which  rests  upon  a  knowledge  of 
the  life  of  the  forest  as  such,  and  which 
therefore  depends  upon  the  discovery  of 
laws  governing  the  forest's  growth  and  de- 
velopment. 

It  is  in  this  field  chiefly  that  foresters 
may  claim  some  scientific  achievement, 
some  contribution  to  general  science.  Sci- 
ences do  not  develop  out  of  curiosity ;  they 
appear  first  of  all  because  there  are  prac- 
tical problems  that  need  to  be  solved,  and 
only  later  become  an  aim  in  themselves. 
This  has  been  equally  true  of  the  science 
of  forestry.  The  object  of  forestry  as  an 
art  is  to  produce  timber  of  high  technical 
quality.  In  pursuing  this  object,  the  for- 
ester very  early  observed  that  tall,  cylin- 
drical timber,  comparatively  free  of  knots, 
is  produced  only  in  dense  stands,  in  forests 
in  which  the  trees  exert  an  influence  upon 
each  other  as  well  as  upon  the  soil  and 
climate  of  the  area  occupied  by  them.  He 
further  discovered  that  the  social  environ- 
ment produced  by  trees  in  a  forest  is  an 
absolutely  essential  condition  for  the  con- 
tinuous natural  existence  of  the  forest 
itself.  If  the  forester  had  not  found  forests 
in  nature,  he  would  have  had  to  create 
forests  artiflcially  in  order  to  accomplish 
his  practical  purpose,  since  it  is  only 
through  the  control  and  regulation  of  the 
natural  struggle  for  existence  between  trees 
in  the  forest  that  the  forester  is  capable  of 
managing  it  for  the  practical  needs  of  man. 
Thus  from  the  very  nature  of  his  dealings 
with  the  forest  the  forester  was  forced  from 
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the  beginning  to  consider  the  forest  not 
merely  as  an  aggregation  of  individual 
trees  but  as  communities  of  trees — ^tree 
aoeieties — and  first  from  purely  utilitarian 
reasons,  developed  a  science  upon  which  the 
practise  of  silviculture  now  rests. 

Forestry  as  a  natural  science,  therefore, 
deals  with  the  forest  as  a  community  in 
which  the  individual  trees  influence  one 
another  and  also  influence  the  character 
and  life  of  the  community  itself.     As  a 
eommunity  the  forest  has  individual  char- 
acter and  form.    It  has  a  definite  life  his- 
tory;  it   grows,    develops,    matures    and 
propagates  itself.     Its  form,  development 
and  final  total  product  may  be  modified  by 
external  infiuences.    By  abuse  it  may  be 
greatly  injured  and  the  forest  as  a  living 
entity  may  even  be  destroyed.    It  responds 
equally  to  care  and  may  be  so  molded  by 
akiUfal  treatment  as  to  produce  a  high 
quality  of  product,  and  in  greater  amount 
and  in  a  shorter  time  than  if  left  to  nature. 
The  life  history  of  this  forest  community 
varies  according  to  the  species  composing 
it,  the  density  of  the  stand,  the  manner  in 
which   the    trees    of    different    ages    are 
grouped,  the  climatic  and  soil  factors  which 
affect  the  vigor  and  growth  of  the  indi- 
vidual trees.    The  simplest  form  of  a  forest 
eommunity  is  that  composed  of  trees  of  one 
species  and  all  of  the  same  age.     When 
several  species  and  trees  of  different  ages 
oeeupy  the  same  ground,  the  form  is  more 
complex,  the  crowns  overlapping  and  the 
roots  occupying  different  layers  of  the  soil. 
Thus,  for  instance;  when  the  ground  is 
occupied  with  a  mixed  stand  of  Douglas  fir 
and  hemlock,  the  former  requiring  more 
light,  occupies  the  upper  story,  and  because 
of  its  deeper  root  system  extends  to  the 
lower  lyiDg  strata  of  the  soil.    The  hemlock, 
on  the  other  hand,  which  is  capable  of  grow- 
ing under  shade,  occupies  the  understory, 
and  having  shallow  roots  utilizes  largely  the 
topsoiL 


There  are  forest  communities,  such  for 
instance  as  those  typical  of  northwestern 
Idaho,  where  western  larch,  Douglas  fir, 
western  white  pine,  white  fir,  western  red 
cedar  and  hemlock  will  all  grow  together. 
Such  a  forest  is  evidently  a  very  complex 
organism,  the  stability  of  which  is  based  on 
a  very  nice  adjustment  between  the  differ- 
ent classes  and  groups  occupying  the  same 
ground.  Any  change  in  one  of  these  classes 
or  groups  must  necessarily  affect  the  other. 
If,  for  instance,  in  the  Douglas  fir-hemlock 
forest,  the  Douglas  fir  is  cut  out,  the  re- 
maining hemlock  trees  are  likely  to  die 
out  because  their  shallow  roots  are  left 
exposed  to  the  drying  effect  of  the  sun  and 
wind.  It  is  only  by  a  thorough  understand- 
ing of  such  mutual  adjustments  that  the 
forester  is  capable  of  intelligently  handling 
the  forest.  With  the  great  number  of  spe- 
cies that  are  found  in  this  country,  with  the 
great  variety  in  climatic  and  other  physical 
factors  which  infiuence  the  form  of  the 
forest,  it  is  self-evident  that  there  are  many 
forest  conununities,  each  with  distinctive 
biological  characteristics,  which  offer  a  vnde 
field  for  scientific  inquiry.  Amid  the  great 
volume  of  administrative  phases  of  the 
work  in  the  Forest  Service  this  main  objec- 
tive has  never  been  lost  sight  of  in 
handling  the  national  forests.  The  Forest 
Service  is  now  spending  nearly  $300,000 
annually  for  research  work,  it  maintains 
eight  forest  experiment  stations  and  one 
thoroughly  equipped  forest  products  labo- 
ratory, and  is  doing  this  work  solely  to 
study  the  fundamental  laws  governing  the 
life  of  the  forest  and  their  effect  upon  the 
final  product — ^wood. 

Forestry  may  be  called  tree  sociology 
and  occupies  among  natural  sciences  the 
same  position  as  sociology  among  human- 
istic sciences.  Sociology  may  be  based 
upon  the  physiological  functions  of  man 
as  a  biological  individual.  A  physician, 
however,  is  not  a  sociologist,  and  social 
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phenomena  can  be  understood  and  inter- 
preted only  in  the  light  of  sociological 
knowledge.  So  also  with  forestry.  For- 
estry depends  upon  the  anatomy  and 
physiology  of  plants,  but  it  is  not  applied 
anatomy  and  physiology  of  plants.  With 
foresters,  anatomy  and  physiology  of  plants 
is  not  the  immediate  end  but  enters  only 
as  one  of  the  essential  parts  without  which 
it  is  impossible  to  grasp  the  processes  that 
take  place  in  the  forest.  As  the  science  of 
tree  societies,  forestry  reaUy  is  a  part  of 
the  larger  science  dealing  with  plant  asso- 
ciations, yet  its  development  was  entirely 
independent  of  botanical  geography. 
When  the  need  arose  for  the  rational 
handling  of  timberlands,  no  science  of  plant 
association  was  in  existence.  Foreste!rs 
were  compelled  to  study  the  biology  of  the 
forest  by  the  best  methods  available;  they 
used  the  general  scientific  methods  of  in- 
vestigation and  developed  their  own  meth- 
ods when  the  former  proved  inadequate. 
I  am  frank  to  admit  that  the  present 
knowledge  of  plant  associations  in  botany 
has  not  yet  reached  a  point  where  foresters 
could  leave  wholly  to  botanists  the  working 
out  of  the  basic  facts  about  the  life  of  the 
forests  which  are  needed  in  the  practise  of 
forestry.  When  the  general  science  of 
plant  associations  has  reached  a  higher 
state  of  development,  the  two  may  possibly 
merge,  but  not  until  then. 

In  developing  the  science  of  tree  asso- 
ciations, the  forester  has  been  unquestion- 
ably favored  by  the  fact  that  the  forests, 
being  the  highest  expression  of  social  plant 
life,  afford  the  best  opportunity  for  ob- 
serving it. 

The  reason  for  the  ability  of  forest  trees 
to  form  most  highly  organized  plant  soci- 
eties lies  in  their  mode  of  growth.  Bach 
annual  ring  of  growth,  together  with  the 
new  leaves  that  appear  every  year,  are  in 
reality  new  colonies  of  cells.    Some  of  the 


cells  die  toward  the  end  of  the  vegetative 
season;  others  continue  to  live  for  a  num- 
ber of  years.    When  the  conditions  of  life 
in  a  forest  have  changed  for  a  certain  tree ; 
when,  for  instance,  from  a  dominant  tree 
it  became  a  suppressed  one,  the  new  col- 
onies of  cells  formed  during  that  year,  and 
which  sustain  the  life  of  that  tree,  are  natu- 
rally   adapted    to   these   new   conditions. 
The  same  is  true  when  a  suppressed  tree, 
through  some   accident  to   its  neighbors, 
comes  into  full  enjoyment  of  light     The 
last  annual  growth  is  at  once  capable  of 
taking   advantage    of   the    new   situation 
created  in  the  forest.     Therefore,  as  long 
as  the  tree  can  form  annual  rings,  it  pos- 
sesses the  elasticity  and  adaptability  essen- 
tial for  trees  living  in  dense  stands.    It  is 
only  when  a  tree  is  suppressed  to  a  point 
when  it  can  not  form  new  growth  that  it 
dies  and  is  eliminated  from  a  stand.    Be- 
cause of  the  fact  that  the  forest  is  the 
highest  expression  of  social  plant  life,  the 
foresters  occupy  the  strategic  position  from 
which  they  command  vistas  accessible  only 
with   difllculty  to   other  naturalists.     In 
this  lies  the  strength  of  forestry,  its  peculiar 
beauty,  and  the  debt  which  natural  science 
owes  to  it.    It  is  a  significant  fact,  although, 
of  course,  only  of  historic  importance,  that, 
according  to  Charles  Darwin^  himself,  it 
was  **an  obscure  writer  on  forest  trees  who, 
in  1830,  in  Scotland  (that  is,  29  years  be- 
fore the  *  Origin  of  Species'  was  published), 
most  expressly  and  clearly  anticipated  his 
views  on  natural  selection  in  a  book  on 
Naval  Timber  and  Arboriculture.*'     For 
the  same  reason  it  was  foresters,  who,  lon^ 
before  the  word  ''ecology"  was  coined, 
have  assembled  a  vast  amount  of  material 
on  the  life  of  the  forest  as  a  plant  associa* 
tion — the  basis  of  their  silvicultural. prac- 
tise.   Warming,  Schimper,  and  other  early- 
writers  on  ecology,  borrowed  most  of  their 

a^Origm  of  Species." 


Ji5UAEy  22,  1915] 


SCIENCE 


121 


proofs  and  examples  from  the  facts  estab- 
lished by  the  foresters,  and  the  forest  liter- 
atnre  of  to-day  is  still  practically  the  only 
one  which  contains  striking  examples  of  the 
application  of  ecology  to  the  solution  of 
practical  problems. 

One  discovery  recently  made  at  the  Wind 
River  forest  experiment  station  in  Oregon 
comes  particularly  to  my  mind.    In  north- 
western Idaho  where  the  western  white  pine 
is  at  its  optimum  growth  and  is  greatly  in 
demand  by  the  lumberman,  our  former 
method  of  catting  was  to  remove  the  main 
stand  and  leave  seed  trees  for  the  restock- 
ing of  the  ground.    In  order  to  protect  the 
seed  trees  from  windfall,  they  were  left  not 
singly  but  in  blocks,  each  covering  several 
acres.    The  trees  left  amounted  often  to 
from  10  to  15  per  cent,  in  volume  of  the 
total  stand,  and  since  they  could  not  be 
utilized  later  they  formed  a  fairly  heavy 
investment    for    reforesting   the    cut-over 
land.   A  study  of  the  effect  of  these  blocks 
of  seed  trees  upon  natural  reforestation  has 
proved  that  they  can  not  be  depended  upon, 
at  least  within  a  reasonable  time,  to  restock 
naturally  the  cut-over  land.    The  distance 
to  which  the  seed  is  scattered  from  these 
seed  trees  is  insignificant  compared  with 
the  area  to  be  reforested.    Splendid  young 
growth,  however,  is  found  here  and  there 
on   cut-over   land,   away  from   any  seed 
tre^,  where  the  leaf  litter  is  not  completely 
burned.    It  is  evident,  therefore,  that  the 
seed  from  which  this  young  growth  origi- 
nates must  have  come  from  a  source  other 
than  the  seed  trees.    The  study  of  the  leaf 
litter  in  a  virgin  stand  showed  that  the 
latter  contained  on  the  average  from  one 
to  two  germinable  seeds  per  square  foot. 
Some  of  the  seed  found  was  so  discolored 
that  it  must  have  been  in  the  litter  for  a 
long  time.     Thus  it  was  discovered  that 
the  seed  of  the  western  white  pine  retains 
its  vitality  for  years  while  lying  in  the  duff 
and  litter  beneath  the  mature  stands,  and 


then  germinates  when  the  ground  is  exposed 
to  direct  light  by  cutting.  It  was  found 
similarly  that  in  old  Douglas  fir  bums, 
where  the  leaf  litter  was  not  completely 
destroyed,  the  young  growth  invariably 
sprung  up  from  seed  that  had  escaped  fire 
and  had  been  lying  dormant  in  the  ground. 
Should  a  second  fire  go  through  the  young 
stand  before  it  reaches  the  bearing  stage, 
the  land  may  become  a  complete  waste,  at 
least  for  hundreds  of  years,  although  there 
may  be  seed  trees  left  on  the  ground. 
This  conclusively  proves  that  the  young 
growth  comes  from  the  seed  stored  in  the 
ground  before  cutting  took  place  and  not 
from  the  seed  scattered  after  cutting  by  the 
seed  trees  left. 

The  wonderful  capacity  of  the  leaf  litter 
and  duff  of  the  cool,  dark  forests  of  the 
Northwest  to  act  as  a  storage  medium  for 
the  seed  until  favorable  conditions  for  its 
germination  occur  is  confined  not  only  to 
the  Douglas  fir  and  western  white  pine  but 
to  the  seed  of  other  species  which  often 
grow  together  with  them,  such  as  Noble  fir, 
amabalis  fir,  western  red  cedar  and  hem- 
lock. The  subsequent  appearance  of  other 
species  in  a  Douglas  fir  or  western  white 
pine  stand  depends  apparently  to  a  large 
extent  upon  the  seed  stored  in  the  ground 
at  a  time  when  the  original  forest  still 
existed.  This  discovery  revolutionizes  our 
conception  of  the  succession  of  forest 
stands,  since  it  shows  that  the  future  com- 
position of  the  forest  is  determined  by  the 
seed  stored  in  the  leaf  litter;  and  the  ap- 
pearance of  seedlings  first  of  one  species 
and  then  of  another  results  simply  from  the 
differences  in  the  relative  endurance  of 
seed  of  the  different  species  that  are  lying 
in  the  ground.  Besides  being  of  scientific 
importance  this  discovery  has  also  a  great 
practical  significance.  It  accentuates  the 
disastrous- consequence  of  a  second  fire  in 
an  old  bum  because  no  more  seed  remains 
in  the  ground  while  the  capacity  of  the  few 
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seed  trees  that  may  be  on  the  bum  is  very 
limited  in  restocking  the  ground.  This  dis- 
covery enabled  the  service  to  change  mate- 
rially the  present  methods  of  cutting  in  the 
white  pine  and  Douglas  fir  forests,  to  the 
mutual  advantage  of  the  government  and 
of  the  logging  operators. 

I  shall  give  briefly  a  few  other  illustra- 
tions of  the  life  of  the  forest  which  stamp 
it  as  a  distinct  plant  society. 

The  first  social  phenomenon  in  a  stand 
of  trees  is  the  differentiation  of  individuals 
of  the  same  age  on  the  basis  of  differences 
in  height,  crown  development  and  growth, 
the  result  of  the  struggle  for  light  and 
nourishment  between  the  members  of  the 
stand.  A  forest  at  maturity  contains 
scarcely  5  per  cent,  of  all  the  trees  that  have 
started  life  there.  Yet  the  death  of  the  95 
per  cent,  is  a  necessary  condition  to  the 
development  of  the  others.  The  process  of 
differentiation  into  dominant  and  sup- 
pressed trees  takes  place  particularly  in 
youth  and  gradually  slows  down  toward 
maturity.  Thus,  in  some  natural  pine 
forests,  during  the  age  between  20  to  80 
years,  over  4,000  trees  on  an  acre  die; 
whereas  at  the  age  between  80  and  100  only 
300  trees  die.  With  some  trees  this  natural 
dying  out  with  age  proceeds  faster  than 
with  others.  Thus  in  pine,  birch,  aspen, 
and  all  other  species  which  demand  a  great 
deal  of  light,  the  death  rate  is  enormous. 
With  spruce,  beech,  fir,  and  species  which 
are  satisfied  with  less  light,  this  process 
is  less  energetic.  The  growing  demand  for 
space  with  age  by  individual  trees  in  a 
spruce  forest  may  be  expressed  in  the  f ol- 
lowing  figures: 

Sq.  Ft. 

At  20  years  of  age 4 

At  40  years  of  age 34 

At  60  years  of  age 70 

At  80  years  of  age 110 

At  100  years  of  age 150 

If  we  take  the  space  required  by  a  pine 
at  the  age  between  40  and  50  years  as  100 ; 


then  for  spruce  at  the  same  age  it  will  be 
87;  for  beech  79;  and  for  fir  63.  This 
process  of  differentiation  is  universal  in 
forests  everywhere. 

Another  peculiarity  that  marks  a  tree 
community  is  the  difference  in  seed  produc- 
tion of  trees  which  occupy  different  posi- 
tions in  the  stand.  Thus  if  the  trees  in  a 
forest  are  divided  into  five  classes  ac- 
cording to  their  height  and  crown  devel- 
opment, and  if  the  seed  production  of 
the  most  dominant  class  is  designated 
as  100,  the  seed  production  for  trees 
of  the  second  class  will  be  88 ;  for  the  third 
class,  33;  for  the  fourth  class  only  .5  per 
cent.,  while  the  trees  of  the  fifth  class  will 
not  produce  a  single  seed,  although  the  age 
of  all  these  trees  may  be  practically  the 
same.  The  same  struggle  for  existence, 
therefore,  which  produced  the  dominant 
and  suppressed  trees  works  toward  a  natu- 
ral selection,  since  only  those  which  have 
conquered  in  the  struggle  for  existence,  and 
are  endowed  with  the  greatest  individual 
energy  of  growth,  reproduce  themselves. 

In  a  forest  there  is  altogether  a  differ- 
ent climate,  a  different  soil  and  a  different 
ground  cover  than  outside  of  it.    A  forest 
cover  does  not  allow  all  the  precipitation 
that  falls  over  it  to  reach  the  ground.    Part 
of  the  precipitation  remains  on  the  crowns 
and  is  later  evaporated  back  into  the  air. 
Another   part,   through   openings   in   the 
cover,  reaches  the  ground,  while  a  third 
part  runs  down  along  the  trunks  to  the 
base  of  the  tree.    Many  and  exact  measure- 
ments have  demonstrated  that  a  forest  cover 
intercepts  from  15  to  80  per  cent,  of  precipi- 
tation, according  to  the  species  of  trees, 
density  of  the  stand,  age  of  the  forest,  and 
other  factors.     Thus  pine  forests  of  the 
north  intercept  only  about  20  per  cent., 
spruce  about  40  per  cent.,  and  fir  nearly  60 
per  cent,  of  the  total  precipitation  that  falls 
in  the  open.     The  amount  that  runs  off 
along  the  trunks  in  some  species  is  very 
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anall— less  than  1  per  cent.  In  others,  for 
instance  beech,  it  is  5  per  cent.  Thus  if  a 
certain  locality  receives  50  inches  of  rain, 
the  ground  under  the  forest  will  receive 
only  40,  30  or  20  inches.  Thus  10,  20  and 
30  inches  will  be  withdrawn  from  the  total 
eirenlation  of  moisture  over  the  area  occu- 
pied by  the  forest.  The  forest  cover,  be- 
sides preventing  all  of  the  precipitation 
from  reaching  the  ground,  similarly  keeps 
out  Ught,  heat  and  wind.  Under  a  forest 
eover,  therefore,  there  is  altogether  a  differ- 
ent heat  and  light  climate,  and  a  different 
relative  humidity  than  in  the  open. 

The  foliage  that  falls  year  after  year 
upon  the  ground  creates  deep  modification 
in  the  forest  soil.  The  changes  which  the 
accumulation  of  leaf  litter  and  the  roots  of 
the  trees  produce  in  the  soil  and  subsoil 
are  so  fundamental  that  it  is  often  possible 
to  determine  centuries  after  a  forest  has 
beeu  destroyed,  whether  the  ground  was 
ever  occupied  by  one. 

The  effect  which  trees  in  a  stand  have 
npon  each  other  is  not  confined  merely  to 
changes  in  their  external  form  and  growth 
it  extends  also  to  their  internal  structure. 
The  specific  gravity  of  the  wood,  its  com- 
position, and  the  anatomical  structure 
which  determines  its  specific  gravity  differ 
in  the  same  species,  and  on  the  same  soil, 
and  in  the  same  climate,  according  to  the 
position  which  the  tree  occupies  in  the 
stand.  Thus  in  a  100-year-old  stand  of 
spruce  and  fir  the  specific  gravity  of  wood 
is  greatest  in  trees  of  the  third  crown  class 
(intermediate  trees).  The  ratio  of  the 
thick  wall  portion  of  the  annual  ring  to  the 
thin  waU  of  the  spring  wood  is  also  differ- 
ent in  trees  of  different  crown  classes.  The 
difference  in  the  size  of  the  tracheids  in 
trees  of  different  crown  classes  may  be  so 
great  that  in  one  tracheid  of  a  dominant 
tree  there  may  be  placed  three  tracheid 
eells  of  a  suppressed  tree.    The  amount  of 


lignin  per  unit  of  weight  is  greater  in  domi^ 
nant  trees  than  in  suppressed  trees. 

Forest  trees  in  a  stand  are  thus  influ- 
enced not  only  by  the  external  physical 
geographical  environment,  but  also  by  the 
new  social  environment  which  they  them- 
selves create.  For  this  reason  forest  trees 
assimilate,  grow  and  bear  fruit  differently 
and  have  a  different  external  appearance 
and  internal  structure  than  trees  not 
grown  in  a  forest. 

Forestry,  unlike  horticulture  or  agricul- 
ture, deals  with  wild  plants  scarcely  modi- 
fied by  cultivation.  Trees  are  also  long- 
lived  plants;  from  the  origin  of  a  forest 
stand  to  its  maturity  there  may  pass  more 
than  a  century.  Foresters,  therefore, 
operate  over  long  periods  of  time.  They 
must  also  deal  with  vast  areas;  the  soil 
under  the  forest  is  as  a  rule  unchanged 
by  cultivation  and  most  of  the  cultural 
operations  applicable  in  arboriculture  or 
agriculture  are  entirely  impracticable  in 
forestry.  Forests,  therefore,  are  lagely  the 
product  of  nature,  the  result  of  the  free 
play  of  natural  forces.  Since  the  foresters 
had  to  deal  with  natural  plants  which  grew 
under  natural  conditions,  they  early 
learned  to  study  and  use  the  natural  forces 
affecting  forest  growth.  In  nature  the 
least  change  in  the  topography,  exposure  or 
depth  of  soil,  etc.,  means  a  change  in  the 
composition  of  the  forest,  in  its  density,  in 
the  character  of  the  ground  cover,  and  so 
on.  As  a  result  of  his  observations,  the 
forester  has  developed  definite  laws  of 
forest  distribution.  The  forests  in  the 
different  regions  of  the  country  have  been 
divided  into  natural  types  with  correspond- 
ing types  of  climate  and  site.  These  nat- 
ural forest  types,  which  by  the  way  were 
also  developed  long  before  the  modem  con- 
ception of  plant  formations  came  to  light, 
have  been  laid  at  the  foundation  of  nearly 
all  of  the  practical  work  in  the  woods.    A 
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forest  type  became  the  silvicultural  unit 
which  has  the  same  physical  conditions  of 
growth  throughout  and  therefore  requires 
the  same  method  of  treatment.  The  manner 
of  growth  and  the  method  of  natural  re- 
generation once  developed  for  a  forest  type, 
hold  true  for  the  same  type  no  matter 
where  it  occurs.  After  the  relation  be- 
tween a  certain  natural  type  of  forest  and 
the  climate  and  topography  of  a  region  has 
been  established,  the  forest  growth  be- 
comes the  living  expression  of  the  climatic 
and  physical  factors  of  the  locality.  Sim- 
ilarly, with  a  given  type  of  climate  and 
locality  it  is  possible  for  the  forester  to 
conceive  the  type  of  forest  which  would 
grow  there  naturally.  The  forester,  there- 
fore, may  speak  of  the  climate  of  the  beech 
forest,  of  the  Engelmann  spruce  forest,  of 
the  yellow  pine  forest.  Thus,  if  in  China, 
which  may  lack  weather  observations,  we 
find  a  beech  forest  similar  to  one  found  in 
northern  New  York,  we  can  be  fairly  cer- 
tain of  the  climatic  similarities  of  the  two 
regions.  More  than  that,  a  type  of  virgin 
forest  growth  may  serve  as  a  better  indi- 
cation of  the  climate  of  a  particular  local- 
ity than  meteorological  records  covering  a 
short  number  of  years.  A  forest  which  haa 
grown  on  the  same  ground  for  many  genera- 
tion is  the  result  not  of  any  exceptional  cli- 
matic cycle,  but  is  the  product  of  the  aver- 
age climatic  conditions  that  have  prevailed 
in  that  region  for  a  long  time.  It  expresses 
not  only  the  result  of  one  single  climatic 
factor,  but  is  the  product  of  all  the  climatic 
and  physical  factors  together.  Similarly, 
the  use  of  the  natural  forest  types  for  deter- 
mining the  potential  capacity  of  the  land 
occupied  by  them  for  different  purposes  is 
becoming  more  and  more  appreciated. 
When  the  climatic  characteristics  of  a  cer- 
tain type  of  forest,  for  instance  those  of 
Engelmann  spruce  in  the  Rocky  Mountains, 
is   thoroughly    established,    the    potential 


capacity  of  the  land  occupied  by  it  for 
agriculture,  grazing,  or  other  purposes  is 
also  largely  determined. 

Observations  of  the  effect  of  climate  upon 
forest  growth  naturally  brought  out  facts 
with  regard  to  the  effect  of  forests  upon 
climate,  soil  and  other  physical  factors  and 
led  to  the  development  of  a  special  branch 
of  meteorology,  known  as  forest  meteorol- 
ogy, in  which  the  foresters  have  taken  a 
prominent  part.  "While  there  are  some 
phases  in  forest  meteorology  which  still 
allow  room  for  disagreement,  some  relation- 
ships established  by  foresters  are  widely 
accepted.  One  of  these  is  the  effect  which 
forests  have  upon  local  climate,  especially 
that  of  the  area  they  occupy  and  of  contigu- 
ous areas.  Every  farmer  who  plants  a 
windbreak  knows  and  takes  advantage  of 
this  influence.  Another  relation  is  that  be- 
tween the  forest  and  the  circulation  of 
water  on  and  in  the  groiftid,  a  relation 
which  plays  such  an  important  part  in  the 
regimen  of  streams.  Still  a  third  one,  as 
yet  beyond  the  possibility  of  absolute  proof, 
is  the  effect  of  forests  in  level  countries,  in 
the  path  of  prevailing  winds,  upon  the 
humidity  and  temperature  of  far-distant 
regions  lying  in  their  lee. 

If  in  the  field  of  botany  the  forester  haa 
contributed  to  the  progress  of  botanical 
geography  and  in  the  realm  of  meteorology 
has  opened  new  fields  of  investigation,  his 
influence  in  wood  technology  has  been  in 
changing  entirely  the  attitude  of  engineers, 
physicists  and  chemists  in  handling  wood 
products.     The  methods  of  studying  tlie 
physical,  mechanical  and  chemical  prop- 
erties of  wood  were,  of  course,  those  used  in 
engineering  by   chemists   and   physicists; 
but  the  forester  has  shown  that  wood,  un- 
like steel,  concrete  or  other  structural  mate- 
rial, is  subject  to  altogether  different  law^. 
Wood,  he  has  shown,  is  not  a  homogeneons 
product,  but  is  greatly  influenced  by  tlie 
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eonditioiis  in  the  stand  ztom  wlueh  it  eomes. 
Were  it  not,  therefore,  that  mechanical 
properties  can  be  tied  up  with  some  definite 
forest  conditions  and  correlated  with  some 
leadily  visible  expression  of  tree  growth, 
soeh  as  the  number  of  rings  per  inch  or  the 
specific  gravity  of  the  wood,  timber  would 
be  too  maeh  of  an  indefinite  quantity  for 
architects  and  other  users  of  wood  to  handle 
with  perfect  safety.  To  find  such  a  rela- 
tion is  just  what  the  foresters  have  been 
attempting  to  do  and  most  of  the  studies  of 
the  strength  of  wood  have  been  with  the 
Tiew  of  establishing  certain  relations  be- 
ttreen  the  mechanical,  physical  and  anat- 
omical properties  of  the  wood.  Some  of 
these  relations  I  may  mention  here. 

One  of  the  earliest  relations  which  for- 
esters have  established  with  a  fair  certainty 
is  that  between  the  specific  gravity  of  the 
wood  and  its  technical  qualities.  Some  of 
the  foresters  esren  go  so  far  as  to  claim  that 
ibe  specific  gravity  of  wood  is  an  indicator 
of  all  other  mechanical  properties  and  that 
the  strength  of  wood  increases  with  the 
specific  gravity,  irrespective  of  the  species 
and  genus.  In  other  words,  the  heavier  the 
wood,  aU  other  conditions  being  equal,  the 
greater  its  strength.  Even  oak,  which 
formed  appfirently  an  exception,  has  been 
leeently  shown  to  follow  the  same  law.  If 
there  is  stiU  some  doubt  that  the  specific 
gravity  of  wood  can  be  made  a  criterion  of 
all  mechanical  and  technical  properties 
of  wood,  the  correlation  between  the  specific 
gravity  and  the  resistance  to  compression 
end-wise  (parallel  to  the  grain)  is  appar- 
ently beyond  question.  Thus  by  the  specific 
gravity  the  resistance  to  compression  end- 
wise can  be  readily  determined.  The  com- 
pression end-wise  equals  1,000  times  the 
specific  gravity  minus  70,  when  the  mois- 
ture contents  of  the  wood  is  15  per  cent.,  or 
0=1,0005  —  70. 
Since  in  construction  work  the  most  de- 


sirable wood  is  the  one  which  possesses  the 
highest  strength  at  a  given  weight,  the  ratio 
between  the  compression  strength  and  the 
specific  gravity  was  found  to  express  most 
clearly  the  strength  of  wood.  This  ratio, 
however,  increases  with  the  increase  in  the 
specific  gravity,  a  fact  which  further  sub- 
stantiates the  law  that  the  specific  gravity 
of  wood  determines  its  mechanical  prop- 
erties. 

Another  relation  which  has  been  fairly 
established  is  that  between  the  resistance 
to  compression  end-wise  and  the  bending 
strength  of  timber.  (By  the  resistance 
compression  end-wise,  therefore,  the  bend- 
ing strength  of  timber  can  be  determined.) 

One  of  the  other  properties  of  wood, 
namely  hardness,  was  found  to  have  a  defi- 
nite relation  to  the  bending  and  compres- 
sion strength  of  wood  and  this  fact  tempts 
the  conclusion  that  by  hardness  alone  all 
other  mechanical  properties  can  be  deter- 
mined. The  test  for  hardness  is  very 
simple:  it  can  be  made  even  by  a  small 
manufacturer  and  therefore  the  whole 
problem  of  wood  testing  would  be  greatly 
simplified.  Hardness  was  also  found  to 
have  a  definite  relation  to  the  prox)ortion 
of  the  summer  wood  in  the  annual  ring, 
and  consequently  to  the  specific  gravity  of 
the  wood.  The  specific  gravity  of  wood  is 
determined  by  its  anatomical  structure,  by 
the  proportion  of  fibro-vascular  bundles, 
their  thickness  and  length,  the  proportion 
of  thick-walled  cells,  medullary  rays,  etc. 
The  anatomical  structure  in  its  turn  is 
probably  determined  by  the  combination  of 
two  factors — ^the  amount  of  nourishment 
in  the  soil  and  the  intensity  of  transpira- 
tion. The  mechanical  properties  of  wood 
come,  therefore,  within  the  control  of  the 
forester  who  raises  and  cares  for  the  forest. 

There  is  another  field  of  scientific  en- 
deavor in  which  foresters  in  this  country 
may  claim  some  credit.    This  is  in  the  field 


126 


SCIENCE 


[N.  S.  Vol.  XLI.  No.  1047 


of  forest  mathematics.  One  unfamiliar 
with  forest  growth  can  hardly  realize  the 
difficulties  in  the  way  of  measuring  the 
forest  crop,  the  amount  of  wood  produced 
in  a  forest  composed,  for  instance,  of  many 
different  species,  sizes  and  ages.  If  a  tree 
resembled  any  geometric  body,  such  as  a 
truncated  cone,  or  an  Appolonian  para- 
boloid, it  would  be  a  simple  matter  to  deter- 
mine its  contents  by  applying  the  formula 
for  such  body.  But  a  tree's  form  does  not 
coincide  with  that  of  any  known  geometric 
body,  so  that  it  would  seem  that  the  only 
possible  way  of  determining  the  contents 
of  the  trees  forming  a  forest  would  be  by 
measuring  each  single  tree.  Evidently  this 
would  be  an  entirely  impracticable  task. 

The  common  practise  of  determining  the 
contents  of  trees  either  in  board  measure 
or  in  cubic  feet  is  to  measure  a  large  num-^ 
ber  of  trees  of  a  given  species  in  a  given 
locality  and  apply  the  average  figures  to 
the  trees  of  the  same  diameters  and  heights 
within  that  locality.  Since  there  are,  how- 
ever, a  great  many  species  of  trees  in  this 
country,  some  of  which  have  a  very  wide 
geographic  range,  this  method  necessarily 
involves  the  preparation  of  a  large  number 
of  local  volume  tables  and  hence  the  meas- 
urement of  hundreds  of  thousands  of  trees. 
The  measurement  of  the  taper  of  a  large 
number  of  trees  has  shown  that  there  are 
certain  critical  points  along  the  stem  of  a 
tree,  the  ratio  between  which  expresses  the 
form  of  the  tree  in  a  sufficiently  accurate 
manner.  It  was  found  that  trees  hav- 
ing the  same  total  height,  the  same 
diameter  breast-high  (4^  feet  from  the 
ground),  and  the  same  ratio  between  the 
diameter  at  half  the  height  of  the  tree  and 
the  diameter  breast-high,  must  invariably 
have  the  same  cubic  contents  irrespective 
of  the  species  of  the  tree  or  the  region  in 
which  it  grows.  Thus  whether  it  be  a 
Scotch  pine  of  northern  Sweden,  a  yellow 


pine  of  Arizona,  a  mahogany  of  the  tropics, 
or  a  scrubby  birch  of  the  Arctic  Circle, 
the  volume  of  the  tree  may  be  expressed  by 
means  of  one  simple  relationship.  The  di^ 
covery  of  this  very  simple  relation  provides 
for  the  first  time  a  basis  for  the  construc- 
tion of  a  universal  volume  table.  The 
mathematicians  of  the  earlier  period  sought 
in  vain  to  find  a  formula  by  which  the  cubic 
contents  of  a  tree  could  be  expressed.  What 
the  mathematicians  failed  to  develop  by 
the  deductive  method,  foresters  have  found 
by  the  inductive  method.  With  a  reliable 
table  for  converting  cubic  measure  into 
board  measure  for  trees  of  different  sizes 
the  universal  volume  table  expressed  in 
cubic  feet  could  be  translated  into  a  uni- 
versal table  expressed  in  board  feet,  which 
is  the  measure  peculiar  to  this  country. 

There  is  another  contribution  of  which  I 
am  somewhat  hesitant  to  speak  for  it  is  not 
a  contribution  to  pure  science,  if  by  sci- 
ence is  meant  only  the  physical  or  natural 
sciences.     Since,  however,  it  touches  the 
interests  of  a  large  number  of  people,  I 
may  be  forgiven  if  I  say  a  few  words  about 
it.    It  is  a  contribution  to  what  one  econ- 
omist has  aptly  called  the  ''science  of  social 
engineering."    The  transfer  of  the  forest 
reserves  in  1905  to  the  Department  of  Agri- 
culture marked  a  new  departure  in  the  na- 
tional economic  life.    It  recognized  the  new 
principle  that  the  nation's  resources  should 
be  managed  by  the  nation  and  directly  in 
the  interests  of  the  whole  people ;  it  recog- 
nized that  these  resources  should  be  devel- 
oped collectively  rather  than  individually 
and  indirectly.    Nearly  ten  years  have  now- 
passed  since  the  inauguration  of  this  policy. 
The  record  of  what  has  been  accomplished 
and  the  manner  in  which  many  of  the  prob- 
lems have  been  approached  and  solved  must 
unquestionably  be  considered  a  contribu- 
tion to  the  methods  by  which  similar  prob- 
lems may  be  handled  by  the  nation  in  the 
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fatore.  In  the  administration  of  the  na- 
tional forests  there  is  being  developed 
gfradnally  what  I  believe  to  be  a  truly  scien- 
tifie  system  for  attaining  a  concrete  eco- 
nomie  end,  a  system  of  controlling  certain 
eorrelated  indnstries  with  a  single  purpose 
in  yiew— the  mazimnm  of  the  welfare  of 
the  nation  as  a  whole.  In  spite  of  many 
mistakes  which  we  have  nndoubtedly  made 
and  which  we  have  attempted  to  correct  as 
ve  went  along,  in  spite  of  the  lack  of  prac- 
tise and  experience  in  solving  the  problems 
at  hand,  this  new  policy,  it  seems  to  me,  has 
already  proved  entirely  safe  and  workable. 


Henbt  S.  Graves 


TT.  8.  FoBBST  Skkvicb 


MATHEMATICS,   A8TB0N0MT  AND   PETS- 
JCS  AT  THE  CALIFORNIA  MEETINO 

A  JOINT  fieesion  of  the  American  Mathe- 
matical Society,  the  American  Astronomical 
Society  and  Section  A  of  the  American  Asso- 
ciation for  the  Advancement  of  Science  will 
be  held  on  Tuesday,  August  3,  at  the  Univer- 
siiy  of  California,  for  the  presentation  of  two 
addresses: 

Tlie  Human  Significance  of  Mathematics:  by 
I^f cflBor  C.  J.  Kejser,  Columbia  Univeraity,  New 
Tort 

The  Work  of  a  Modem  Obsenratoiy:  by  Dr. 
GflOfrge  £.  Hale,  Mount  Wilson  Solar  Observatory. 

On  Priday,  August  6,  the  American  Astron- 
omical Society  and  others  interested  in  aatron- 
<Bmcal  research  will  make  an  excursion  to  the 
lack  Observatory,  Mount  Hamilton,  near  San 
JoaL  The  director  of  the  Mount  Wilson  Solar 
Observatoiy,  near  Pasadena,  extends  a  cordial 
invitation  to  men  of  science  interested  in 
tatronomical  and  physical  research  to  visit  the 
obaervatoiy  either  before  or  after  the  San 
Francisco  meeting  of  the  association. 

Physicists  are  invited  to  attend  a  joint  ses- 
BioQ  for  mathematics,  astronomy  and  physics 
on  Tuesday,  August  3.  One  session  of  the 
nwetings  devoted  to  physics  will  give  consid- 
eration to  recent  spectroscopical  inrestigations. 


On  the  occasion  of  the  visit  of  the  associa- 
tion to  Stanford  University  on  Wednesday, 
August  4,  Professor  Harris  J.  Byan  will  give 
demonstrations  with  high  potential  electric 
currents  in  the  new  laboratory  which  has  been 
equipped  for  high  potential  experimentation* 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  Charles  £L  Hertt,  professor  of  chemis- 
try  in  the  University  of  North  Oarolina,  has 
been  elected  president  of  the  American  Ohem- 
ical  Society  for  the  year  1915.  The  address 
of  the  retiring  president,  Professor  Theodore  W. 
Bichards,  of  Harvard  University,  written  for 
the  Montreal  meeting  of  the  society  whidi  was 
abandoned  on  account  of  the  war,  has  been 
printed  in  the  Journal  of  the  Amaican  OhenL. 
ical  Society  for  December.  The  subject  is 
^'The  Present  Aspect  of  the  Hypothesis  of 
Compressible  Atoms." 

The  Perkin  medal  of  the  Society  of  Chem- 
ical Industry  will  be  conferred  on  Dr.  Edward 
Weston  on  the  evening  of  January  22,  at  the 
Chemist's  Club,  New  York  City.  Dr.  Charles 
F.  Chandler  will  present  the  medal  and  an 
address  will  be  made  by  Dr.  L.  H.  Baekeland. 

On  January  20,  1915,  the  Medical  Society 
of  the  District  of  Columbia  held  a  memorial 
meeting  in  honor  of  the  late  Dr.  A.  F.  A. 
King,  who  died  on  December  13,  1914.  The 
following  appreciations  were  presented:  In 
Memoriam,  Besolutions  by  Conmiittee,  Dr.  D. 
S.  Lamb;  Biographical  Sketch,  Dr.  Henry  D. 
Fry;  Dr.  King  as  an  Author,  Dr.  Barton 
Cooke  Hirst;  Doctor  King  on  Mosquitoes  and 
Malaria,  Dr.  L.  O.  Howard;  Doctor  King  as  a 
Teacher,  Dr.  Sterling  BufSn;  Doctor  King  as 
Dean  of  the  Medical  School,  Dr.  D.  K.  Shute; 
Personal  Characteristics,  Dr.  A.  B.  Sbands. 

The  Bev.  Sir  John  Twisden,  formerly  pro- 
fessor of  mathematics  in  the  StafP  College  of 
the  British  army,  has  died  at  the  age  of  nearly 
ninety  years. 

M  Alfred  Fournier,  formerly  professor  of 
dermatology  and  syphiligraphy  at  the  Univer- 
sity of  Paris,  has  died  at  the  age  of  eighty- 
two  years. 
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British  New  Year's  honors  inolude  two 
knighthoods  conferred  on  scientific  men — Dr. 
James  Johnston  Dobbie,  FJLS.,  principal  of 
the  government  laboratories,  formerly  professor 
of  chemistry  at  the  TTniversity  College  of 
North  Wales,  and  Frank  Watson  Dyson, 
F.R.S.,  astronomer  royal  since  1910. 

Dr.  Henrt  S.  Drinker,  president  of  Lehigh 
University,  was  re-elected  president  of  the 
American  Forestry  Association  at  the  meet- 
ing held  in  New  York  City  last  week. 

Herb  Karl  Benz,  founder  of  the  German 
automobile  firm,  Benz  and  Company,  has  been 
given  the  doctorate  of  engineering  by  the 
Technical  Institute  of  Karlsruhe. 

The  council  of  the  Oeog^raphical  Society  of 
Philadelphia  has  authorized  the  holding  of 
monthly  meeting^  for  study  and  research,  in 
addition  to  the  usual  illustrated  lectures  on 
travel  and  exploration.  The  first  of  these 
meetings  was  held  on  the  evening  of  January 
15,  when  Professor  D.  W.  Johnson,  of  Colum- 
bia University,  addressed  members  of  the  so- 
ciety on  "  The  Physiographic  Features  of 
Western  Europe  and  Their  Influence  on  the 
Campaign  against  France."  Professor  John- 
son has  also  given  illustrated  lectures  on  the 
same  subject  recently  before  the  New  York 
Academy  of  Sciences,  the  Brooklyn  Institute 
of  Arts  and  Sciences,  and  the  American  Geo- 
graphical Society. 

"Our  Natural  Besources:  Their  Economic 
Significance,"  is  the  subject  of  a  series  of  illus- 
trated lectures  to  be  given  by  Associate  Pro- 
fessor J.  Paul  Goode,  of  the  department  of 
geography  in  the  University  of  Chicago,  be- 
ginning January  11,  at  the  Berwyn  center  of 
the  University  Lecture  Association.  The  pur- 
pose of  the  course  is  to  discuss  the  great  re- 
sources of  the  country  from  the  point  of  view 
of  their  physical  origin,  and  to  trace  the  in- 
fluence of  these  physical  conditions  on  our 
daily  social  life.  The  subjects  of  the  individ- 
ual lectures  are  as  follows :  "  The  Evolution  of 
a  Continent,"  "Our  Obligation  to  the  For- 
est," "  The  Age  of  Steel,"  "  The  Social  Signif- 
icance of  Wheat,"  "  The  Bedamation  of  Arid 
Lands,"  and  "  When  the  Coal  is  Gone." 


An  illustrated  lecture  was  given  by  Pro- 
fessor B.  D.  Salisbury,  dean  of  the  Ogden 
School  of  Science,  University  of  Chicago,  on 
January  8,  before  the  Southern  Geographical 
Society,  Knoxville,  Tennessee.  The  subject 
of  the  lecture  was  "  In  and  About  Patagonia," 
and  related  to  views  and  experiences  of  a  stay 
of  two  months  in  that  region  for  certain  stud- 
ies in  connection  with  the  G^logical  Survey 
of  Argentina. 

John  A.  Mathews,  Ph.D.,  ScJ).,  general 
manager  of  the  Halcomb  Steel  Company,  will 
deliver  on  February  1,  an  illustrated  address 
upon  "  Iron  in  Antiquity  and  To-day  "  before 
the  Syracuse  University  chapter  of  Sigma  Xi 
and  the  Syracuse  branch  of  the  Archeological 
Institute  of  America,  of  which  Dr.  Mathews 
is  vice-president.  The  lecture  will  be  illus- 
trated and  the  date  is  February  fifth. 

We  learn  from  foreign  journals  that  the 
memorial  at  Finse,  Norway,  in  honor  of  Cap- 
tain Scott  and  his  companions  was  unveiled 
on  December  28  by  Dr.  Skattum,  vice-presi- 
dent of  the  Norwegian  Geographical  Society. 
The  memorial  has  taken  the  form  of  a  monu- 
ment about  20  feet  high  bearing  the  names  of 
the  explorers — Captain  R.  F.  Scott,  Dr.  Wil- 
son, Captain  L.  £.  G.  Oates,  Lieutenant  H.  H. 
Bowers  and  Petty  Officer  Evans — and  an  in- 
scription reading:  "Erected  by  Norwegians 
in  honor  of  Antarctic  research  and  heroic 
courage." 

Dr.  J.  W.  Spengel,  professor  of  zoology  at 
Giessen,  has  been  elected  a  foreign  member 
of  the  Boyal  Upsala  Academy  of  Sciences. 

Dr.  Johann  Hjort,  director  of  the  fisheries 
of  Norway,  lectured  before  the  Washington 
Academy  of  Sciences  and  the  Biological  So- 
ciety of  Washington  on  January  19,  his  sub- 
ject being  "Migrations  and  Fluctuations  of 
the  Marine  Animals  of  Western  Europe." 

An  English  correspondent  informs  us  that 
Professor  Albrecht  Penck  who,  since  his  re- 
turn from  Australia  with  a  load  of  geograph- 
ical information,  had  been  detained  in  Lon- 
don by  the  British  government,  was  allowed 
to  go  back  to  Berlin  on  December  31,  since  it 
no  longer  seemed  probable  that  the  Germans 
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mmld  liftTe  any  opportunity  for  making  hos- 
tile nse  of  his  knowledge.  While  in  London 
Profeflsor  Pmck  has  been  given  all  facility 
for  liis  stadies  in  the  government  museums 
and  lilvaries,  and  in  the  rooms  of  the  Geo- 
kgietl  Society  of  London. 

AoooRDDfO  to  Das  Umschau,  Dr.  Oskar  Iden- 
idkr  and  his  wife,  sent  last  year  by  the  Ham- 
burg Museum  of  Ethnology  to  make  ezplora- 
tions  in  northern  Siberia,  have  been  impris- 
oned. The  St.  Petersburg  Academy  of  Sci- 
ences has  sent  a  protest  to  the  Russian  min- 
istff  of  the  interior. 

The  Cutter  Lectures  in  Preventive  Medi- 
cine for  the  year  1915  will  be  given  at  the 
Hurard  Medical  School  by  Dr.  Victor  0. 
Vanghan,  professor  of  hygiene  and  physiolog- 
ical chemistry  and  dean  of  the  school  of  medi- 
cine and  surgery  of  the  University  of  Michi- 
gan, and  Dr.  Joseph  Gk)ldberger,  surgeon, 
United  States  Public  Health  Service,  Wash- 
ington, D.  C.  Dr.  Vaughan  will  lecture  on 
**  The  Phenomena  of  Infection  "  on  April  14, 
15  and  16.  Dr.  Ooldberger's  subject  will  be 
"Diet  and  Pellagra''  and  will  be  given  in  one 
lecture  on  April  2.  These  lectures  are  given 
annnaQy  under  the  terms  of  a  bequest  from 
John  Clarence  Cutter,  whose  will  provided 
that  the  lectures  so  given  should  be  styled  the 
Cutter  Lectures  on  Preventive  Medicine,  and 
that  they  should  be  delivered  in  Boston,  and  be 
free  to  the  medical  profession  and  the  press. 
Others  interested  are  cordially  invited. 

Dr.  Clinton  Wagner,  formerly  a  well- 
known  physician  of  ISTew  York,  and  first  pro- 
fessor of  laryngology  and  rhinology  in  the 
New  York  Post  Graduate  Medical  School,  has 
died  in  Switzerland  at  the  age  of  seventy- 
foor  years. 

Sir  Bobert  Simon,  professor  of  therapeutics 
in  the  University  of  Birmingham,  has  died  at 
tbe  age  of  sixty-four  years. 

Dr.  Kabl  Sghnabel,  formerly  professor  in 
the  Prussian  mining  school  at  Clausthal,  has 
died  at  the  age  of  seventy-two  years. 

Pbofessob  Otto  Sackur  has  been  killed  by 
an  explosion  in  the  laboratory  of  the  Kaiser 
Wilhdm  Institute  at  Dahlem,  where  experi- 


ments  in   high   explosives   were   being   con- 
ducted. 

Dr.  Herbert  Stance,  decent  for  chemistry 
at  Giessen,  and  Dr.  P.  W.  Hinrichsen,  decent 
for  chemistry  at  the  Berlin  Technical  School, 
have  been  kiUed  while  serving  as  lieutenants 
in  the  German  army. 

Dr.  M.  Hetde,  docent  for  surgery  at  Mar- 
burg, and  Dr.  Karl  MiiUer,  assistant  in  the 
Listitute  of  Oceanography  at  Kiel,  have  died 
from  typhoid  fever  contracted  while  serving 
as  physicians  with  the  German  army. 

The  Civil  Service  Commission  of  Cook 
County,  m.,  will  hold  an  examination  during 
the  latter  part  of  January,  1915,  for  the  posi- 
tion of  director  of  the  Psychopathic  Listitute 
of  the  Juvenile  Court.  The  director  is  re- 
quired to  make  a  thorough  physical  and  mental 
examination,  including  laboratory  and  psy- 
chological tests,  of  the  delinquent  and  depend- 
ent children  referred  to  the  institute  by  the 
court,  and  must  interpret  the  tests  and  make  re- 
I>orts  of  the  examinations  for  the  guidance  of 
the  judge  in  deciding  the  cases.  The  position 
pays  $5,000  per  year,  and  any  citizen  of  the 
United  States  may  apply  for  entrance  to  the 
examination,  but  the  applicants  should  have 
a  medical  deg^ree  or  at  least  an  experience  in 
nervous  and  mental  diseases,  in  practical  psy- 
chology, or  in  psychopathic  work  among 
juveniles  or  adults,  either  in  connection  with 
courts  or  clinics.  Persons  interested  in  the 
examination  may  secure  applications  by  ad- 
dressing Cook  County  Civil  Service  Commis- 
sion, Chicago,  Illinois. 

The  report  of  the  proceedings  of  the  general 
committee  for  promoting  the  establishment  of 
an  Lnperial  College  of  Tropical  Agriculture  is 
referred  to  in  the  Pioneer  Mail  of  December  4 
and  quoted  in  Nature.  It  is  stated  that  Mr. 
R.  N.  Lyne,  director  of  agriculture,  Ceylon, 
says  he  thinks  that  the  West  Indies  will  now 
support  Ceylon's  claims  to  be  the  home  of  the 
college.  The  committee  resolved  to  take  etepa 
to  raise  £40,000  for  building  and  endowing  the 
college,  of  which  £20,000  should  be  asked  from 
the  governments  concerned,  including  India, 
and  the  remainder  be  raised  by  public  sub- 
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scriptions,  provided  governmente  contribute 
the  share  stated.  It  was  also  resolved  to  col- 
lect £6,000  for  the  erection  of  a  hotel  for  Euro- 
pean students.  The  committee  has  not  selected 
Ceylon  for  the  site;  at  the  same  time  it  favors 
that  country. 

The  weekly  French  scientific  journal.  La 
Nature,  which  suspended  publication  at  the 
beginning  of  August,  began  again  on  Decem- 
ber 12. 

Dr.  O.  p.  Hat,  research  associate  of  the 
Carnegie  Institution  of  Washington,  D.  C, 
who  is  making  a  study  of  the  Pleistocene  ver- 
tebrates of  North  America  for  the  institution, 
delivered  before  the  Science  Club  of  the  Uni- 
versity of  Texas  on  December  21,  an  illustrated 
lecture  entitled  "  The  vertebrate  fauna  of  the 
Pleistocene  epoch."  Dr.  Hay  called  attention 
to  the  characteristic  mammoth,  mastodon, 
sloths,  bisons  and  horses  of  the  Pleistocene, 
showing  illustrations  of  the  skeletons,  jaws, 
and  restorations  of  the  more  prominent  species. 
A  series  of  maps  was  exhibited  showing  the 
distribution  of  the  various  species  during  vari- 
ous stages  of  the  Pleistocene. 

Under  the  auspices  of  the  department  of 
geology  and  geography  of  Harvard  University 
a  series  of  five  public  lectures  will  be  given  in 
the  geological  lecture  room.  University  Mu- 
seum, at  4  P.M.  These  lectures  have  been 
arranged  in  response  to  a  real  interest  in  the 
influence  which  geographic  conditions  have  or 
may  have  upon  the  present  European  war. 

Monday,  January  18. — ^**The  Physical  Geog- 
raphy of  Central  and  Western  Europe."  (Illus- 
trated.)    Professor  William  M.  Davis. 

Wednesday,  January  20. — ^**Some  Military  Fea- 
tures along  the  Western  Tront."  Professor  Bob- 
ert  M.  Johnston. 

Monday,  January  25. — ^**  European  Weather  and 
the  War."    Professor  Eobert  DeC.  Ward. 

Wednesday,  January  27. — '*The  Food  Supply  in 
Europe."    Professor  Thomas  N.  Carver. 

Friday,  January  29. — ^"Mineral  Besources  of 
Central  and  Western  Europe."  Professor  Henry 
L.  Smyth. 

In  connection  with  these  lectures  certain 
maps  and  charts  of  special  geographic  inter- 
est will  be  displayed  in  the  lecture  room,  which 
will  be  open  at  3 :30  on  the  days  of  the  lectures. 


The  legislature  efficiency  committee,  in  its 
report  on  the  administrative  system  of  Illinois 
which  appeared  December  7,  makes  according 
to  the  Journal  of  the  American  Medical  Asso- 
ciation the  following  recommendations:  The 
reorganization  of  the  various  health  agencies 
into  a  state  health  department  to  be  under  the 
direction  of  a  salaried  health  commissioner; 
an  unpaid  state  health  board  of  five  officers  to 
be  appointed  by  the  governor;  the  state  health 
department  to  have  supervision  over  the  exam- 
ination and  licensing  of  physicians,  pharma- 
cists, dentists  and  nurses,  and  the  regulation 
of  those  organizations  which  carry  on  other 
professions  and  trades  for  the  protection  of 
public  health;  a  small  board  or  committee  to 
be  provided  for  each  profession  to  arrange  for 
examinations,  issue  licenses  and  to  revoke  same 
for  cause;  the  clerical  and  administrative  work 
in  connection  with  such  examinations  to  bo 
handled  through  one  office  and  the  action  of 
the  examining  boards  in  revoking  licenses,  to 
be  subject  to  review  by  the  state  board  of 
health.    The  board  of  barbers'  examiners  to  be 
abolished  and  the  power  of  sanitary  control 
over  barbers  to  be  exercised  by  the  health  de- 
partment; the  law  for  the  collection  of  vital 
statistics  to  be  made  more  effective;  the  pharm- 
acy law  to  be  revised;  the  cold  storage  of  food 
products  to  be  regulated  and  a  state  sanitary 
code  to  be  enacted. 

Paet  of  the  government's  exhibit  for  the 
Panama-California  exposition  at  San  Diego 
leaves  Washington  this  week.     This  portion 
has  to  do  with  the  national  forests  of  New 
Mexico,  and  will  be  shown  in  the  New  Mexico 
building,  the  exhibit  having  been  prepared  in 
cooperation  with  the  state  board  of  exposition 
commissioners  of  that  state.     The  material 
also  shows  specimens  of  the  principal  timber 
trees  of  New  Mexico  and  their  uses.    Other 
exposition  material  is  to  leave  soon  for  San 
Francisco,  where  it  will  form  a  part  of  the 
Panama-Pacific  exposition.     Part  of  this    ia 
being  prepared  through  cooperation  between 
the  forest  service  and  the  "United  States  civil 
service  commission.     The  commission  passes 
on  the  qualifications  of   all   candidates   for 
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pontiona  in  the  forest  service,  testing  the  fit- 
sen  of  those  who  wish  to  become  forest  officers 
through  outdoor  examinations  in  riding,  sur- 
ivjTsag,  timber  estimating,  and  similar  mat- 
ten  88  weD  as  by  more  conventional  methods ; 
iiB  exhibit  will  illustrate  the  duties  of  these 
oiBoers.  Cooi)eration  also  exists  in  the  prep- 
aration of  exliibit  material,  between  the  for- 
est serviee  and  the  bureau  of  education.  This 
shows  how  forest  subjects  are  used  in  the  pub- 
lic schools,  in  connection  with  nature  study, 
oommsrcial  geography,  agriculture  and  the 
liika  One  of  the  exhibits  is  a  display  made 
\sj  the  normal  school  pupils  of  the  District  of 
Cdiimfaia,  in  which  a  number  of  those  who  are 
stodyiog  for  teachers'  positions  entered  a  prize 
contest  on  tree  study.  Each  of  the  contes- 
tants prepared  a  separate  exhibit  showing  the 
life  history  and  the  products  of  individual 
trees,  such  as  white  pine,  hickory  or  sugar 
mspie. 

USIVBBSITT    AND    EDUCATIONAL    NEWS 

PoMOKA  College,  Claremont,  Oal.,  has  com- 
pleted the  collection  of  an  endowment  fund  of 
one  minion  dollars  toward  which  the  General 
Education  Board  contributed  $150,000. 

Jffis.  KussELL  Sage,  who  had  undertaken  to 
give  1100,000  towards  a  $500,000  dining  hall 
for  Princeton  University,  has  increased  her 
offer  to  $250,000,  provided  an  equal  sum  is 
eoQected  by  July  1.  Sums  amounting  to  $75,- 
000  have  been  subscribed,  of  which  $30,000  are 
doe  to  efforts  of  the  sophomore  class. 

By  the  will  of  the  late  Dr.  T.  Bell,  of  New- 
castle, the  sum  of  £3,000  is  bequeathed  to  the 
Armstrong  College. 

I^  P.  J.  Anderson,  formerly  field  pathol- 
ogist with  the  Pennsylvania  commission  for 
the  inyeBtigation  and  control  of  the  chestnut 
hlight  disease,  has  been  appointed  instructor 
in  botany  at  the  Massachusetts  Agricultural 
Cdlege. 

Bb.  Habbt  M.  IJllmann  has  been  made  pro- 
fessor of  chemistry  at  Lehigh  University,  in 
diaxge  of  the  department.  Balph  J.  Fogg, 
anutant  professor  in  the  department  of  civil 
eDgiueerxn^,  has  been  made  associate  professor. 


DISCUSSION  AND  COBBESPONDENCS 

OCOUBBENOE  OF  SILVER  SOURF  OF  POTATOES  IN  TBEB 
SALT  LAKE  VALLEY,  UTAH 

While  making  a  plant  disease  survey  in  the 
Salt  Lake  Valley,  TJtah,  during  the  past  sea- 
son the  writer's  attention  was  called  to  some 
diseased  potatoes,  which,  upon  examination, 
proved  to  be  infected  with  the  silver  scurf 
fungus  (Spondyhcladium  atrovtrens  Hartz). 
Microscopic  examination  of  the  organism  to- 
gether with  the  study  of  the  fungus  in  pure 
culture  proved  its  identity  beyond  a  doubt. 
Both  the  conidial  and  sclerotial  stages  were 
found  in  great  abundance  on  potato  tubers 
collected  from  various  parts  of  the  valley. 
The  conidia  are  dark  brown  and  elongate-ovate 
with  the  ai>ex  narrowed  and  subhyaline.    They 
are  found  to  be  five  to  eight  celled,  and  aver- 
age approximately  42  microns  in  length  by 
about  8}  microns  in  diameter.    A  large  num- 
ber  of  measurements   gave   lengths   ranging 
from  30  to  75  microns,  and  diameters  ranging 
from  6  to  11  microns.    The  conidia  are  borne 
in  more  or  less  irr^g^ar  whirls  on  the  upper 
half  of  the  conidiophores  which  vary  consider- 
ably   in    length,    but    averaging    about    125 
microns.    In  addition  to  the  characters  of  the 
fungus,   the  typical   appearance   of   infected 
spots  on  the  tubers  leaves  no  doubt  as  to  the 
identity  of  the  disease;  the  silvery  or  glisten- 
ing  appearance  of  the   spots  showing  very 
plainly.     The  presence  of  the  minute  black 
sclerotia  is  also  very  characteristic.     Typical 
specimens  of  discolored,  shrunken  and  shriveled 
tubers  showing  the  later  stages  of  the  disease 
were  also  found  in  considerable  abundance. 

Very  little  is  to  be  found  on  this  disease  in 
American  plant  pathological  literature.  It 
was  first  seen  by  Clinton^  in  1907;  Orton* 
mentions  it  as  spreading  rapidly  in  the 
eastern  states;  Melhus'  states  that  the  disease 
has  been  found  on  potatoes  from  Maine,  Ver- 
mont, New  York,  Virginia,  West  Virginia, 

1  CTnton,  G.  P.,  Connecticut  Agricnltural  Experi- 
ment Station,  Annual  Beport,  1908. 

a  Orton,  W.  A.,  Paxmers'  Bulletin  No.  644, 17.  S. 
Department  of  Agriculture. 

sMelhus,  I.  E.,  Circular  No.  127,  Bureau  of 
Plant  Indxistry,  U.  S.  Department  of  Agriculture. 
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Florida,  Wisconsin  and  Kansas.  Recently 
silver  scurf  has  been  reported  from  Oregon^ 
and  Washington.^  It  has  been  very  diffi- 
cult to  trace  the  introduction  of  this  dis- 
ease into  Utah  for  the  reason  that  the  pot-ato 
growers  are  not  always  informed  as  to  the 
source  of  their  seed  tubers.  In  moat  cases 
the  seed  was  said  to  have  been  purchased  from 
other  points  within  the  state  of  Utah,  but  in 
some  instances  it  was  definitely  ascertained 
that  the  seed  came  from  Idaho.  It  is  cer- 
tain, therefore,  that  seed  planted  on  new  soil, 
with  the  resultant  crop  developing  the  disease, 
must  have  been  infected  previous  to  being 
planted.  The  writer  believes  that  the  silver 
scurf  disease  of  the  potato  is  widespread 
throughout  the  intermountain  states  partic- 
ularly in  Utah  and  Idaho.        P.  J.  O'Oaba 

PATHOLOGICUi  Labobatoet, 
DzPT.  or  Agbicultubal  Investigations, 
Amebican  Smsltino  and  Bbunino  Go., 
Salt  Lake  City,  Utah, 
December  9,  1914 

a  simple  device  for  couNTiNa  seeds 

In  preparing  tests  of  seed  germination  a 
great  deal  of  rather  monotonous  work  is  re- 
quired in  counting  the  seeds.  The  device  to 
be  described  was  worked  out  to  obviate  part 
of  this  labor,  and  has  proved  very  efficient  in 
our  seed  laboratory.  In  the  hope  that  it  will 
save  valuable  time  for  other  workers  in  this 
field  the  following  description  is  presented. 


Pressure  Tubing  to  Suction  Pump. 


cz 


The  seed  counter  is  made  from  a  piece  of 
brass  or  copper  tubing  20  cm.  in  length  and 
about  .5  cm.  in  diameter.  This  is  bent  in  the 
middle  at  an  angle  of  45°  and  then  on  one 

*  Bailey,  P.  D.,  "Phytopathology,"  4:  321-322, 
August,  1914. 

6  Bees,  H.  L.,  Western  Washington  Experiment 
Station  Bulletin,  1 :  15-16,  1914. 


side  filed  almost  paper  ihxn  for  a  distance  of 
8  cm.  At  intervals  of  .7  cm.  on  this  flattened 
side  ten  holes  of  suitable  diameter  are  punched 
with  a  needle  and  hammer.  One  end  of  the 
tube  on  the  side  nearest  the  holes  is  sealed  with 
solder  or  sealing  wax,  and  the  other  end  is 
connected  by  .5  cm.  rubber  pressure  tubing  to 
a  smaU  Bichards  air  pump. 

The  seeds  to  be  counted  are  placed  in  a  flat 
tray  and  the  pump  started.  The  suction 
through  the  fine  openings  holds  the  seeds  in. 
lots  of  ten  to  the  tube,  which  are  removed  by 
a  flick  of  the  finger.  In  case  more  than  one 
seed  adheres  to  a  hole  the  extra  ones  can  be 
quickly  removed  by  tapping  the  tube,  or  with 
the  finger.  It  will  be  found  advisable  to  have 
tubes  made  up  with  various  sizes  of  holes,  one 
for  small  seeds  such  as  tobacco,  with  openings 
as  smaU  as  can  be  made  with  a  Ko.  7  needle; 
one  with  medium-sized  holes  of  .5  mm.,  which 
are  best  adapted  to  seeds  of  the  size  of  radish, 
clover,  etc.,  and  one  with  holes  of  1  mm.  in 
diameter.  Seeds  with  a  very  rough  exterior 
such  as  beet  seed  do  not  lend  themselves  well 
to  this  method  of  counting  as  the  surface  is 
too  uneven  to  be  held  by  the  suction.  Lai^^ 
seeds — ^beans,  peas  and  com  for  instance — are 
too  heavy  to  be  held  by  the  suction  produced 
by  the  small  Richards  pump,  but  there  is  no 
doubt  that  with  a  stronger  suction  such  as  that 
produced  by  a  vacuum  cleaner  this  method 
could  be  used  in  counting  these  heavier  seeds. 

Orton  L.  Clark 
Massachusetts  Aqbicultubal 
exfebimental  station, 
Amhxrst,  Mass., 
November,  1914 

THE  JOURNAL  *'lSIS" 

To  THE  Editor  of  Soienoe:  I  beg  to  call 
your  attention  to  one  of  the  incidents  of  tlie 
war  which  is  likely  to  be  overlooked  in  tlio 
midst  of  all  the  excitement  of  daily  battles 
and  the  destruction  of  life  and  property.  I 
refer  to  the  devotion  to  scholarship,  to  dixty, 
and  to  educational  ideals  shown  by  Dr.  Q. 
Sarton,  of  Wondelgem-lez-Gand,  editor  of 
Isis,  in  continuing  the  publication  of  this  ixa- 
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portant  journal  in  spite  of  the  invasion  of  his 
dtj  and  conntiyy  and  under  circumstances 
that  must  be  most  trying.  Isia  was  founded 
in  1913,  its  purpose  being  to  consider  the  his- 
torical development  of  all  the  various  human 
disciplines,  a  field  not  covered  by  any  other 
publication.  It  appears  about  four  times  a 
jear,  is  edited  in  a  dignified  and  thoroughly 
adiolarly  manner,  and  takes  rank  with  the 
best  scientific  periodicals  of  the  day.  Its 
articles  appear  in  the  four  languages  of  the 
Taiious  international  congresses,  but  the  edi- 
torial matter  is  in  French.  It  should  have 
place  in  every  general  reading  room,  and  par- 
tkmlarly  in  the  libraries  of  all  institutions  of 
liigher  learning. 

It  occurs  to  me  that  this  is  the  time  of  aU 
tioies  to  encourage  a  Belgian  scholar  of  inter- 
national standing,  struggling  to  continue  so 
important  a  publication.  I  have  been  glad 
to  send  my  own  subscription  in  advance,  and 
I  shall  be  glad  to  forward  such  subscriptions 
Bs  may  be  sent  to  me.  The  price  is  $3  a  year 
(16  for  VoL  L)  and  if  one  should  wish  the 
journal  from  the  b^inning,  $12  would  pay  for 
the  back  numbers  and  one  year  in  advance. 

I  undertake  this  work  merely  to  help  a 
worthy  cause,  but  without  any  personal  guar- 
antee as  to  the  effect  of  the  war  upon  the 
enterprise.  I  have  been  glad  to  send  my  own 
^D<mey,  and  I  hope  others  will  join  in  the 
worthy  cause.  David  Eugene  Smith 

Teichebs  Golusgs, 
Columbia  Univeesity 


SCIENTIFIC  BOOKS 

AnuihesitL  By  James  Tayloe  Gwathmet, 
KJD.,  and  Chables  Baskerville,  PhJ)., 
F.C.S.  New  York  and  London,  Df  Apple- 
ton  and  Co.  1914.  Pp.  2aarii  +  945.  B- 
Inatrated. 

The  subject  of  anesthesia  in  surgical  oper- 
ations has  attracted  the  attention  of  medical 
mei  and  others  for  three  quarters  of  a  cen- 
tury. Between  1840  and  1850  the  successful 
use  of  ether  was  introduced  in  this  country, 
«Bd  of  chloroform  in  Great  Britain.  Al- 
though other  substances  were  soon  after 
Teoonunended  for  general  anesthesia,  some  of 


which  came  into  limited  use,  these  two  well- 
known  liquids  have  remained  the  standard 
agencies  for  the  production  of  insensibility  to 
pain  in  operations  practically  down  to  the 
present  time. 

In  recent  years,  however,  there  has  been  a 
widening  of  the  field,  largely  because  of  new 
discoveries  and  the  introduction  of  local  an- 
esthetics to  supplant,  in  many  cases,  the 
earlier  ones  with  profound  general  effects.  A 
voluminous  literature  has  been  accumulating, 
not  only  in  the  way  of  papers,  but  also  in  the 
form  of  longer  treatises.  Most  of  this  has 
been  of  interest  to  medical  men  only  and  has 
been  written  for  those  engaged  in  some  field 
of  medical  or  surgical  work. 

But  in  this  country  the  whole  subject  of 
anesthesia  has  become  of  more  popular  inter- 
est, as  witness  the  discussions  in  the  monthly 
magazines,  and  even  in  the  daily  press,  on  the 
subject  of  the  '' twilight  sleep"  in  its  rela- 
tions to  midwifery.  At  the  present  time  the 
newspapers  bring  us  many  accounts  of  the 
difficulties  of  surgery  on  the  European  battle- 
fields, where  the  supply  of  ether  and  chloro- 
form is  sometimes  insufficient  for  the  needs. 
Medical  men  and  laymen  alike  have  been 
ready  for  a  discussion  of  the  whole  subject  of 
anesthesia  along  somewhat  broader  lines  than 
obtained  in  the  past  literature,  and  such  a 
discussion  is  found  in  the  work  which  is  the 
subject  of  this  review.  The  authors  bring  a 
wide  range  of  experience  to  the  task.  One  of 
them  is  a  specialist  who  has  done  much  to 
perfect  the  technique  of  the  administration 
of  certain  anesthetics,  and  who  has  been  one 
of  the  foremost  advocates  of  the  proposition 
that  the  administration  of  an  anesthetic  is 
in  itself  an  operation  calling  for  special  skill 
and  experience,  and  which  should  not  be 
turned  over  to  any  interne  or  advanced  stu- 
dent who  happens  to  be  at  hand.  The  other 
author  is  one  of  our  well-known  chemists  who 
has  had  an  extended  and  imique  experience 
in  the  preparation  and  the  study  of  the  prop- 
erties of  a  group  of  pure  anesthetics.  He  is 
the  author  of  a  number  of  valuable  articles 
on  ihe  subject  of  pure  anesthetics. 

The   work,   therefore,   brings    evidence   of 
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first-hand  knowledge,  trustwortliy  in  detail. 
Besides  this  the  recorded  experience  of  promi- 
nent writers  is  condensed  and  pres^ited  in  sadi 
a  way  as  to  make  the  hook  a  reference  work 
covering  a  wide  range  of  topics,  in  which  the 
historical  treatment  is  a  prominent  feature. 
The  literature  references  are  very  full  and 
sufficient  to  afford  the  specialist  a  ground- 
work for  following  up  the  details  of  any  given 
topic. 

As  much  of  the  work  in  modem  anesthesia 
is  of  a  somewhat  special  character  which 
could  not  be  well  covered  by  one  or  two  writ- 
ers, the  authors  have  wisely  called  on  men 
especially  expert  in  their  lines  to  contribute 
certain  chapters.  In  this  way  anesthesia  by 
colonic  absorption,  local  anesthesia,  intra- 
venous anesthesia  and  spinal  analgesia  and 
spinal  anesthesia  have  been  specially  treated. 
Some  of  these  topics,  the  last  one  for  example, 
have  been  much  debated  and  the  authors  have 
presented  the  views  of  the  opponents  as  well 
as  the  friends  of  the  innovations.  It  can  not 
be  said  that  a  partisan  attitude  appears 
markedly  anywhere  in  the  book.  There  are 
also  chapters  on  the  application  of  hypnotism 
and  mental  suggestion  to  the  production  of 
anesthesia,  and  one  on  the  medico-legal  status 
of  the  anesthetist.  The  reviewer  will  not  at- 
tempt to  pass  on  the  merits  of  these  more  spe- 
cial discussions.  They  are  referred  to  in 
order  to  give  an  idea  of  the  range  of  topics 
covered  in  the  work. 

Of  more  special  interest  to  chemists  and 
the  general  scientist  are  the  chapters  giving 
lists  of  all  the  anesthetics  which  have  been 
in  use,  with  extended  notes  on  the  proi>ertie8 
and  behavior  of  the  more  imx>ortant  ones. 
The  discussions  on  the  chemistry  of  ether 
and  chloroform  are  especially  full.  Here  we 
find  a  good  summary  of  the  work  of  Dr. 
Baskerville.  There  can  be  no  question  of  the 
value  of  this  part  of  the  work  to  any  one  who 
wishes  to  become  familiar  with  the  chemical 
phases  of  the  subject  of  anesthetics. 

While  the  book,  as  a  whole,  will  find  its 
most  numerous  readers  among  medical  men,  it 
may  be  cordially  recommended  to  the  general 
scientific  student  who  may  be  interested  in 


securing   a  comprehensive  view  of  the  im* 
portant  field.  J.  H.  Lono 

Food   Products.     By    HEintT    0.    Sheriiait, 
PhJ).,  Professor  of  Food  Chemistry,  Colum- 
bia University.    New  York,  The  Macmillan 
Company.    1914.    Pp.  694.    Price,  $2.26. 
The  author's  purpose  is  stated  as  follow: 
*^  In  this  volume  it  is  sought  to  incorporate  in 
the  subject-matter  of  a  general  study  of  foods 
the  results  of  these  recent  advances  which 
heretofore  have  been  too  widely  scattered  to 
be  readily  accessible."    The  author's  experience 
as  a  teacher  has  shown  him  how  difficult  it  is 
to  find  the  material  one  needs  for  a  compre- 
hensive study  of  foods.    He  has  rendered  im- 
portant service  to  his  fellow  teachers  and  to 
all  who  are  interested  in  the  scientific  study 
of  foods  in  putting  into  one  book  so  much 
valuable  material  for  reference. 

His  discussion  of  the  nutritive  value  and 
place  in  the  diet  of  the  different  types  of  food 
is,  as  one  would  expect  of  the  author  of  ^'  Food 
and  Nutrition,"  a  particularly  strong,  dear 
and  authoritative  interpretation  of  the  recent 
advances  in  the  study  of  nutrition. 

The  reviewer  feels  that  the  value  of  the 
material  as  a  text  book  would  be  improved  by 
placing  the  chapter  on  Food  Legislation  in 
the  appendix  along  with  the  Rules  and  Regu- 
lations for  the  Enforcement  of  the  Food  and 
Drugs  Act.     She  also  suggests  that  Chapter 
IX.  should  precede  Chapter  VUL,  or  at  least 
that  the  general  statements  concerning  veg- 
etables should  be  given  before  the  discussion 
of  any  part  of  the  group.    It  seems  a  little 
strange,    with    the    author's    leaning   toward 
chemistry,  that  he  does  not  suggest  a  chem- 
ical classification  of  vegetables  in  addition  to 
the  others  given.     One  wonders  why  the  dis- 
cussion of  the  starches  was  not  followed  di- 
rectly by  that  of  the  sugars  instead  of  placing 
fats  and  oils  between.    However,  the  arrange- 
ment of  material,  concerning  which  there  is  a 
great  difference  of  opinion,  is  a  very  minor 
matter  in  comparison  with  the  advantage  of 
having  at  hand  for  reference  so  admirable 
a  book.  Isabel  Betieb 

Univxbsitt  or  Illinois 
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The  Nahiral%st*8  Directory.    Compiled  in  1914. 
Salem,  Samuel  E.  Cassino,  1914. 

This  used  to  be  a  book  tLseful  to  all  natural- 
iito,  and  there  is  no  good  reason  why  it  should 
not  continue  to  be  so  if  the  work  were  well 
done  and  the  data  edited  with  reasonable  care. 
The  new  edition  leaves  one  under  the  impres- 
sion that  the  care  taken  with  it  was  limited  in 
amount  and  poor  in  quality.  At  page  127 
under  the  general  head  of  the  scientific  soci- 
eties of  the  United  States  and  Canada,  and 
under  the  subhead  '^California"  are  given 
nine  Canadian  societies,  while  one  other  Cana- 
dian society  is  given  on  page  129  under  the 
labbead  "  Canada."  Under  the  "  District  of 
Cohnnbia"  at  page  128  only  one  society  is 
given;  three  others  are  put  under  ''Canada" 
on  page  129.  The  American  Association  for 
tte  Advancement  of  Science  is  listed  under 
Kassachusetts  at  page  130.  The  names  and 
addresses  in  some  of  the  foreign  countries  con- 
tain an  unusually  large  number  of  errors.  In 
one  of  those  countries  eight  names  and  ad- 
dresses contain  twenty  typographic  errors. 
One  only  needs  to  look  for  the  names  of  a  few 
of  the  scientific  societies  he  knows  of  or  for  a 
doaen  or  so  of  the  naturalists  he  knows  to  find 
the  weakness  of  the  book.  It  is  a  great  pity. 
A  Ikk^  such  as  this  one  pretends  to  be,  and 
earefoSy  edited,  would  be  of  great  service  to 
natoralists  all  over  the  world. 

J.  C.  Braniteb 


nATEBNITT    GBADE8  AT  PUBDUE    UNI- 

VEESITY 

I  HATS  read  with  considerable  interest  the 
noent  article  in  Science  on  "  Fraternities  and 
Scholarships  at  the  Fniversity  of  Illinois/' 
by  Professor  Wamock,  since  a  state  of  affairs 
somewliat  similar  to  that  he  describes  exists  at 
Purdae  University. 

A  report  made  in  1910  by  the  chairman  of 
&B  committee  on  student  organizations  at 
Poidne  showed  a  relatively  low  grade  of 
adidarahip  in  the  fraternities.  As  no  decimal 
giades  are  used  on  the  registrar's  books,  the 
Kport  took  into  account  merely  the  percentage 
of  A  grades  in  the  various  groups.    This  aver- 


age for  the  whole  student  body  including  the 
fraternities  was  64  per  cent. 

The  average  for  the  honor  fraternities.  Tan 
Beta  Phi  and  Alpha  Zeta,  was  85,  and  for  one 
departmental  fraternity.  Triangle,  66  per  cent* 

All  the  other  fraternities  were  below  normal, 
ranging  from  57  for  Acacia  to  31  for  the 
solitary  sorority.  Furthermore,  it  was  shown 
that  although  fraternity  members  constituted 
but  30  per  cent,  of  the  total  attendance,  70  per 
cent,  of  all  students  dropped  for  poor  scholar- 
ship were  fraternity  men. 

The  attention  of  the  fraternities  was  called 
to  this  state  of  affairs  and  various  efforts  were 
made  to  stimulate  greater  interest  in  scholar- 
ship among  the  members. 

The  Alford  trophy  was  first  competed  for 
in  1912  and  won  by  the  Delta  Tau  Delta.  This 
is  a  bronze  plaque  suitably  moimted  and  pro- 
vided with  a  silver  plate  for  inscriptions  and 
was  offered  by  Professor  T.  G.  Alford.  It  is 
awarded  each  semester  to  the  Oreek-letter  fra- 
ternity making  the  best  record  in  scholarship, 
and  must  be  won  four  times  to  give  permanent 
possession.  It  has  so  far  been  held  by  the 
Delta  Tau  Delta,  Phi  Kappa  Sigma,  Sigma 
Phi  Epsilon  and  Kappa  Sigma. 

In  1914,  Professor  James  Troop  offered  a 
silver  cup  for  special  and  honorary  fraternities 
not  eligible  for  the  Alford  trophy.  This  was 
won  in  the  spring  of  1914  by  Alpha  Oamma 
Rho,  an  agricultural  fraternity. 

A  somewhat  uniform  plan  for  recording  the 
monthly  standing  of  their  members  was  adopted 
by  the  various  clubs  and  fraternities,  and  in 
general  much  more  attention  was  paid  to 
scholarship  than  had  hitherto  been  the  case. 

Besides  the  standings  given  out  by  the 
registrar's  office  in  connection  with  the  award- 
ing of  the  trophies,  decimal  ratings  for  all 
fraternity  and  club  members  are  prepared  by 
the  chairman  of  the  committee  on  student 
organizations  and  sent  to  the  respective  chap- 
ters. Comparisons  are  made  showing  whether 
the  members  and  the  chapter  as  a  whole  are 
gaining  or  losing,  and  attention  is  called  to 
the  standing  relative  to  other  organizations. 

As  far  as  can  be  judged  from  the  returns, 
the  various  agencies  mentioned  have  stimu- 
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lated   an   interest  in  scholarship   among'  the 

officers  and  members  of  the  Tarious  oi^aniza- 
tions,  with  the  result  that  Hie  average  stand' 
ing  of  men  inside  the  fraternities  compares 
very  favorably  with  that   of  non-fraternity 


The  organizations  are  arranged  in  the  order 
corresponding  to  the  grades  for  the  ae«m<l 
semester.    Several  comparisons  are  interesting: 

1.  The  general  average  of  the  fraternities 
is  half  a  point  higher  than  the  general  student 
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Attention  is  here  called  to  the  accompanying 
chart,  which  shows  the  scholastic  standing  of 
the  various  clubs  and  fraternities  as  compared 
with  the  general  student  average  for  the  first 
and  second  semesters  of  the  college  year  1913- 
14.  The  decimal  grades  were  calculated  from 
the  letter  grades  for  each  student.  At  Purdue 
University  A  means  65  to  100  per  cent.,  B  70 
to  8S  per  cent.,  G  below  70  (conditioned)  and 
D  failure  (subject  to  be  repeated).  In  cal- 
culating the  decimal  grades,  A  is  taken  as  90, 
B  as  75,  0  as  80  and  D  as  45  per  cent. 


average.  This,  however,  is  due  to  the  intJa- 
sion  of  the  honor  fraternities.  Without  these 
the  averages  would  be  practically  equal. 

2.  The  high  standing  of  the  sororities  and 
the  remarkable  rise  of  the  elder  of  the  two, 
Phi  Lambda  Fsi,  from  the  bottom  of  the  list 
in  four  years'  time. 

S.  The  lack  of  differentiation  between  de- 
partmental fraternities,  house  clnbs  and  the 
regular  Greek-letter  fraternities  as  regards 
scholarship. 

4.  The  relatively  high  rank  of  the  Cosmo- 
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politan  Club  or  Corda  Fratres,  considering 
that  it  18  largely  made  up  of  foreigners  more 
or  less  nnfamiliar  with  our  language  and  onr 
educational  methods. 

Obeerration  of  the  grades  of  various  indi- 
fiduals  and  classes  has  shown  that  carelessness 
in  pledging  is  largely  responsible  for  fluctua- 
tions in  scholarship.  A  sudden  drop  in  the 
itanding  of  an  organization  is  usually  due  to 
the  entrance  of  an  inferior  group  of  freshmen. 
Sometimes  this  one  class  wiU  handicap  the 
wbole  organization  for  several  years.  Other- 
vise  the  weeding  out  of  incomi)et6nts  and  close 
sapemsion  of  the  weak  will  remove  the  diffi- 
eol^  in  a  year's  time.  There  is  at  the  present 
time  a  general  disposition  on  the  part  of  the 
fraternities  not  to  initiate  pledges  who  are 
conditioned  in  any  way. 

A  comparison  of  the  class  averag^es  of  fra- 
ternity men  is  made  in  the  accompanying 
table: 

CciOege  Year  191B-19H 


Sopho-  Fresh- 

Senior 

Junior 

more      man 

Unt  semester    . 

82.5 

80.6 

80.6        80 

Ss^md  semester 

...  83 

81.1 

80.5       79.7 

The  gradual  elimination  of  the  unfit  and  the 
snryival  of  the  fit  is  pretty  closely  shown  by 
tliese  figures. 

When  we  come  to  study  the  records  of  indi- 
vidaal  organizations  for  a  period  of  years,  we 
find  some  interesting  facts. 

In  1912  the  Sigma  Pi,  a  new  chapter,  was 
>t  or  near  the  bottom  of  the  list  with  a  grade 
of  76.3.  Six  months  of  determined  work  on 
t]ie  part  of  its  officers  and  members  put  it 
tenth  in  a  list  of  twenty-^ight  organizations 
vith  a  grade  of  81.9  and  second  in  a  list  of 
tbirteen  Greek  letter  fraternities. 

On  the  other  hand,  one  of  the  house  clubs 
tbtmgh  carelessness  in  its  pledges  and  its 
bouse  rules  has  dropped  in  one  year  from  the 
fcurth  to  the  twenty-fourth  place. 

One  of  the  fraternities,  Sigma  Nu,  has  re- 
mained consistently  near  the  bottom  of  the 
fist,  never  rising  higher  than  No.  21  and  being 
vm  Ka  27  in  a  list  of  twenty-eight. 


One  of  the  other  fraternities.  Beta  Theta  Pi, 
has  remained  just  as  consistently  in  the  upper 
middle  section,  its  grade  never  f aUing  below 
80.4  and  never  rising  above  81.5. 

Of  the  four  Qreek  letter  fraternities  winning 
the  Alford  trophy  in  successive  semesters,  the 
present  rank  in  a  list  of  thirteen  is  as  follows : 

Delta  Tau  Delta. 4 

Phi  Kappa  Sigma 9 

Sigma  Phi  Epsilon 8 

Kappa  Sigma 1 

a  list  which  shows  the  rather  violent  fluctua- 
tions in  rank  occurring  in  a  short  period  of 
time. 

A  comparison  of  the  various  classes  or 
groups  of  organizations  gives  the  following 
average  grades  for  the  two  college  years  1912- 
13  and  1913-14: 

(2)  Honorary  fraternities   ....  86.8 

(3)  Departmental  82.7 

(13)  Greek  letter 80.1 

(2)  Sororities    83.5 

(4)  Special  fraternities   80.5 

(4)  House  dubs 81.2 

The  fraternity  or  social  club  sufFers  from 
certain  tendencies  which  are  more  or  less  un- 
avoidable in  this  kind  of  community  life. 

First,  there  is  the  disposition  to  choose 
pledges  hastily  and  from  considerations  apart 
from  the  real  value  of  the  man.  On  the 
score  of  relationship,  of  social  standing  or  of 
athletic  prowess  many  candidates  are  chosen 
in  haste  and  repented  of  at  leisure. 

Second,  there  is  the  tendency  to  relax  the 
house  rules  and  to  permit  more  loafing,  sing- 
ing, smoking  and  card  playing  than  is  for  the 
best  interests  of  the  organization.  The  more 
or  less  luxurious  living  and  the  feeling  of  boon 
companionship  are  too  alluring  for  weak-kneed 
students  who  have  not  been  used  to  such  oppor- 
tunities. This  is  a  matter  which  any  chapter 
can  easily  control  if  it  wishes. 

Third,  there  is  the  fact  that  fraternity  men 
as  a  rule  engage  in  student  activities  to  a 
greater  extent  than  do  the  non-fraternity  men. 

In  1911  the  writer  addressed  letters  to  the 
deans  of  several  neighboring  universities,  ask- 
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ing  information  as  to  the  relative  standing  of 
fraternity  men,  reasons  for  any  deficiencies 
which  might  exist  and  possible  advantages  to 
offset  such  deficiencies.  Replies  were  received 
from  the  imiversities  of  Illinois,  Iowa,  Michi- 
gan, Wisconsin  and  Minnesota.  Although 
there  was  naturally  considerable  variety  of 
opinion,  on  the  whole  the  replies  were  favorable 
to  the  fraternities,  assuming  that  the  latter 
were  normal  and  were  properly  governed. 

The  grade  of  scholarship  was  generally  ad- 
mitted to  be  somewhat  lower,  but  on  the  other 
hand  it  was  conceded  by  most  of  the  writers 
that  fraternity  men  took  a  more  active  part 
in  student  affairs. 

The  accompanying  table  shows  the  condi- 
tions existing  at  Purdue  and  at  Wisconsin  in 
1911  and  it  is  possible  that  the  relative  values 
would  be  much  the  same  to-day. 

Fraternity  Men  in  Student  Aotivit%e$,  IBll-l^lt 


may  be  is  due  rather  to  environment  than  to 
character  or  ability.  0.  H.  Benjamin 

PUBDUX  UnIVXKSITT 


Purdue 

WlMonsin 

AoUTlUes 

1 

38 

24 
18 
16 
46 

16 

7 
9 
7 
8 

>fi. 

I 

83 

96 
89 
48 
42 

367 

i 

39 

66 
62 
24 

7 
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Athletics— vanity 
PublicatioDB  (edi- 
tors)  

39.6 

29.2 
60. 
46.6 
17.4 

47 
69 

Music  and  drama.. 

ClasB  officers 

Honorary  societies 

69.7 

60 

16.7 

X OUUB .........     ..... 

Per  cent  of  students 
in  university.... 

141 

46 

32.6  av. 
23.9 

62.7  av. 
27.3 

It  will  be  noted  that  in  all  branches  of  activ- 
ity but  one  the  percentages  of  fraternity  mem- 
bership are  higher  than  the  percentage  of  total 
membership  in  the  university. 

In  honorary  societies,  the  fraternity  mem- 
bership is  less. 

On  the  whole,  the  fraternity  man  is  one  who 
is  content  with  average  rank  and  is  ambitious 
for  athletic,  social  or  political  rather  than 
scholastic  honors.  He  is  a  good  fellow,  and 
probably  when  he  graduates  knows  more  of 
college  life  and  customs  than  his  barbarian 
brother. 

Men  in  fraternities  and  out  are  much  the 
same  intrinsically,  and  what  difference  there 


HOW  CAN  WE  ADVANCE  THE  SCIENTIFIC 

CHABACTEE  OF  THE  WOBK  DONE  IN 

THE  AMEBICAN  AGBICULTUBAL 

EXPEBIMENT  STATIONS f 

WriH  the  provision  of  the  new  Smith-Lever 
Fund  for  extension  and  demonstration  in  agri- 
culture,  with  the  increase  in  the  already  great 
number  of  farm  advisers,  with  a  thousand 
agencies  for  spreading  information  Binxmg 
the  farmers,  the  experiment  stations  ought  to 
be  able  at  last  to  find  and  to  occupy  their 
proper  field. 

That  field  is  research,  the  scientific  investi- 
gation of  questions  connected  directly  or  in- 
directly with  agriculture.  The  demand  for 
men  capable  of  such  work  has  always  be^ 
greater  than  the  supply  of  trained  and  able 
men.  How  shaU  we  caU  men,  and  women, 
to  this  high  service  in  increased  numbersi 
And  how  retain  them?  These  are  the  vital 
problems  which  confront  the  experiment  sta- 
tions; there  are  ways  in  which  the  great  uni* 
versities  may  aid  the  smaller  ones  in  solving 
these  problems. 

Without  going  into  the  history  of  the  ex- 
periment stations  it  is  sufficient  to  point  out 
that  in  the  beginning  their  purpose  was  not 
clear  even  in  the  minds  of  most  of  the  early 
workers:  they  were  popular  information 
bureaus  in  part,  until  they  ran  short  of  infor- 
mation. There  ha3  been  a  great  deal  of  repe- 
tition and  of  compilation  in  their  work:  andt 
in  looking  over  the  earlier  bulletins,  we  find 
little  streaks  of  high-grade  ore,  pure  investi- 
gation, the  work  of  men  in  advance  of  their 
time,  for  the  most  part  not  appreciated,  and 
misunderstood. 

The  mills  of  the  gods  grind  slowly;  now,  out 
of  those  bulletins  published  in  those  earlier 
years,  only  the  ones  which  were  orifi^inal  in 
thought  and  method  have  survived;  the  rest 
served  their  temporary  purpose  and  were  for- 
gotten. 

To-day  we  are  beginning  to  appreciate  the 
value  of  investigation.  In  every  state  uni- 
versity, in  every  meeting  of  the  Association  of 


iuroAKj  22,  1915] 


SCIENCE 


139 


American  Agricultural  CoU^es  and  Experi- 
ment Stations  we  hear  the  insistent  cry  for 
more  research,  for  more  men  capable  of  the 
scientific  investigation  of  problems. 

Where  are  we  to  find  men,  how  are  we  to 
train  men  who  have  a  natural  aptitude  for 
research?  Under  all  the  conditions  prevail- 
ing in  our  state  universities,  their  peculiar 
type  of  organization  and  government,  how  are 
ve  to  create  and  to  maintain  an  atmosphere 
in  vhich  genuinely  free  minds  of  high  en- 
dowments and  proven  ability  may  work  and 
grow,  following  research  problems  through 
jears  to  their  legitimate  conclusions?  In 
flhxrt,  how  are  we  to  bring  the  experiment 
staUona  up  to  the  level  of  the  world's  best 
work  and  thought  in  science? 

The  problem  is  a  large  one,  it  touches  most 
TitaHy  and  most  fundamentally  the  whole 
<Bganization  of  the  state  university.  It  is  a 
problem  to  be  studied  with  the  utmost  eamest- 
nees:  are  there  not  ways  in  which  the  older 
onivernties  with  established  standing  may 
help  the  newer  ones  toward  a  solution? 

Few  educated  men  are  in  any  true  sense 
fitted  for  research  and  investigation.  Much 
dqKnds  upon,  the  training  of  the  man;  far 
Bore  upon  the  natural  gifts  and  endowments 
«f  his  mind  It  is  so  easy  to  endow  a  college 
with  money:  it  is  so  hard  to  endow  it  with 
brains!  Men  of  intelligence,  men  of  rare 
natural  gifts,  may  be  attracted  to  an  experi- 
ment station  if  conditions  in  the  state  uni- 
versity to  which  it  is  attached  are  favorable 
to  a  man's  best  development  of  his  best  self. 
And  what,  ^en,  are  the  favoring  conditions 
which  make  possible  in  a  university  a  high 
tfpe  of  research?  A  careful  canvass  of  the 
iaealty  of  one  of  the  larger  and  older  insti- 
tutions brought  out  the  following  opinions. 

L  Non-interference  with  the  time,  the  plans, 
and  the  work  of  the  research  man.  This  is  a 
negative  condition.  Why  should  it  be  just  the 
one  thought  of  first  of  all?  I  think  it  is  be- 
eanae  it  is  the  one  condition  hardest  of  all  to 
obtain  and  hardest  to  maintain  in  the  Ameri- 
em  state  university. 

Changes  in  boards  of  control  and  in  ad- 
mimatrative  heads,  changes  in  buildings  and 


equipment  brought  about  by  rapid  and  poorly 
coordinated  growth,  pressure  for  results  from 
researches  which  can  bear  fruit  only  after  pro- 
longed development  and  in  the  course  of  time^ 
a  lack  of  popular  appreciation  of  the  out- 
standing value  of  laborious,  unselfish  inves- 
tigation, that  itching  for  publicity  which 
afOlicts  many  estimable  colleges,  combinations 
of  teaching  or  extension  or  other  duties  ill- 
mated  with  research,  vexatious  and  disturbing 
financial  systems — all  these  things  and  many 
others  break  into  the  time  and  thought  of  men 
engaged  on  research  problems,  oftentimes  to 
the  ruin  of  well-planned  work. 

Under  such  conditions  many  a  piece  of  re- 
search, well-conceived  and  promising,  has 
dwindled  like  a  tree  planted  in  a  cellar,  until 
it  has  died  at  last  and  borne  no  fruit. 

Sometimes,  too,  the  pressure  for  inunediate 
results  has  led  to  shallow,  popular  work,  or  to 
a  jumping  at  conclusions  akin  to  quackery. 
Sometimes  legislatures  have  been  led  to  make 
great  appropriations  to  such  work  because  of 
its  popular  and  flashy  character;  and  their 
money  has  been  wasted,  their  confidence  im- 
paired. Even  in  hurried  America  there  is  no 
way  in  which  we  can  force  the  tree  of  knowl- 
edge to  bear  fruit  before  its  season. 

2.  Another  important  set  of  conditions 
allied  to  the  first  is  that  supplied  by  the  type 
of  supervision  and  direction  in  vogue.  In 
any  research  institution  the  only  form  of  ad- 
ministration or  direction  which  can  be  suc- 
cessful is  the  type  implied  in  the  word  leader- 
ship. Above  all  other  things,  research,  scien- 
tific investigation,  is  a  product  of  the  indi- 
vidual mind,  or  of  a  group  of  minds  working 
on  related  aspects  of  the  same  subject.  Be- 
search  is  original,  original  in  method  and 
means  and  in  the  end  sought.  If  it  is  not 
original,  then  it  is  not  research.  No  man  can 
tell  in  advance  what  are  to  be  his  methods  and 
what  his  results.  If  he  can  tell,  then  his  work 
is  not  investigation  at  all;  but  demonstration, 
a  retracing  of  the  path  found  by  other  minds. 

The  whole  trend  of  thought  in  college  and 
station  work  in  America  indicates  that  the 
greatest  responsibility  of  the  leaders  in  ad- 
ministration, their  duty  and  their  pleasure, 
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must  be  to  attract  and  to  hold  strong,  inde- 
pendent minds,  free  in  thought  and  fearless  in 
character:  and  then,  wholly  subordinating  the 
machinery  of  administration  to  the  ends 
sought,  to  lead  those  minds  into  the  best  and 
highest  and  most  original  service  of  which 
they  are  capable.  Good  administration,  like 
good  literary  style,  sinks  itself  and  loses  itself 
in  the  things  said  and  done,  and  in  the  work 
and  thought. 

In  its  relation  to  the  whole  university  as  a 
division  or  department  of  the  larger  whole  it 
it  evident  that  genuine  research  in  the  experi- 
ment station  can  prog^ress  only  where  the 
atmosphere  of  the  imiversity  is  just,  thought- 
ful, conservative;  and  in  accord  with  the  best 
traditions  of  university  life  and  thought. 

I  have  spoken  of  two  fundamental  condi- 
tions, non-interference  and  leadership,  which 
within  the  state  universities  will  favor  re- 
search of  a  high  character.  There  are  other 
favoring  conditions  which  the  universities  of 
high  development  may  establish  from  without 
for  the  benefit  of  the  research  spirit  in  the 
experiment  stations.  Let  us  discuss  now  two 
means  by  which  they  may  exercise  a  profound 
influence  for  good.  (1)  Why  may  not  the 
great  universities  regard  the  experiment  sta- 
tions as  graduate  schools?  That  is  what  they 
soon  come  to  mean  to  the  men  who  do  re- 
search work  in  them  under  happy  auspices. 
When  the  atmosphere  of  the  university  is 
favorable  to  research:  when  men  are  recog- 
nized and  honored  by  their  colleagues  and  by 
the  administration  because  of  the  high  char- 
acter of  the  research  papers  which  they  have 
published,  then  the  experiment  station  becomes 
a  school,  a  higher  university  for  the  members 
of  its  staff.  In  many  a  university  the  yoimg 
man  working  for  his  doctor's  degree  in  regular 
course  is  not  enough  alone :  he  is  not  forced  to 
draw  heavily  enough  upon  his  own  mental  re- 
sources: to  an  extent  hardly  recognized,  he 
may  actually  develop  not  his  own  ideas  and 
lines  of  thought,  but  those  of  the  teacher 
whose  mind  overshadows  him.  A  research 
problem  in  an  experiment  station  is  a  better 
test  of  what  the  man  really  knows  and  can 
do  toward  the  development  of  that  new  knowl- 


edge which  is  advancement.  In  the  experi- 
ment station  the  research  worker  must  build 
his  own  road  into  the  unknown. 

I  hope  the  time  may  come  when  the  larger 
and  older  universities  will  be  glad  to  place 
students  of  exceptional  power  and  maturity 
and  promise  in  the  experiment  stations  to  work 
upon  special  problems  allied  to  agriculture  in 
preparation  for  the  doctor's  degree.    The  station 
should  furnish  books,  laboratory,  equipment, 
money  enough  to  enable  the  aspiring  research 
student  to  live  in  relative  comfort.    But  above 
all   it  should  supply   an   atmosphere  which 
would  welcome  and  stimulate,  and  encourage 
the  keenest  thought  and  the  bravest  effort 
Upon  the  completion  of  the  work  to  a  definite 
stage,  it  should  be  publi^ed  as  the  station's 
contribution  to  knowledge  in  that  field  and  as 
the  thesis  of  the  candidate  for  the  doctorate. 
The  completion  of  successful  work  giving  evi- 
ence  of  genuine  ability  would  almost  inevi- 
tably lead  to   the  employment  of  the  man 
somewhere  in  experiment  station  work.    Thus 
the  stations  would  enrich  themselves  by  add- 
ing to  their  workers  young  men  of  demon- 
strated ability,  of  high  ambition  and  marked 
promise,  and  of  preparation  under  the  most 
favorable  conditions.    (2)  Yet  another  way  in 
which  colleges  of  high  grade  and  established 
reputation  may  do  much  toward  advancing 
the  scientific  character  of  the  work  done  by  ihe 
experiment  stations  is  by  conferring  the  doc- 
tor's degree  on  men  now  in  station  work  whose 
bulletins    form    a    genuine    contribution    to 
knowledge. 

It  is  the  writer's  firm  belief  that  no  single 
agency  and  no  combination  of  agencies  will 
or  can  do  so  much  for  the  elevation  of  the 
scientific  work  of  the  experiment  stations  as 
the  interest  and  the  cooperation  of  the  older 
colleges  with  established  reputations  and  fine 
traditions.     The  stations  will  strive  then  by 
every  means  in  their  power  to  make  them- 
selves worthy  of  such  distinguished  recogni- 
tion and  support.    The  treatment  of  accredited 
institutions  as  graduate  schools  and  the  prompt 
recognition  of  research  work  by  the   confer- 
ring of  the  doctor's  degree  will  exert  a  con- 
tinual and  powerful  infiuenoe  for  good  upon 
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Into  the  upper  end  of  this  tube  is  fitted  a 
wooden  ptag,  X,  bored  to  take  a  small  screw 


BPBCIAL  ASTICLES 
t  DEUCE  FOB  PBOJBtTrraa  a   shall  spot  <w 

UGHI  SUITABLE  FOB  ZZPLOBQia  PHOTO- 


Ik  experimental  work  on  li^t  reactions  the 
pestioii  of  the  precise  location  and  extent  of 
the  pliotoeeneitive  areas  freqnentlr  presents  it- 
lelf.  If  the  onanism  under  oheervation  hap- 
pens to  be  BmaU,  or  if  minute  sensitive  ele- 
mentg  sre  scattered  in  various  parts  of  the 
Jatagmnent,  the  problem  has  its  difficulties. 
One  of  the  obvious  methods  of  attack  is  to 
eiplore  the  animal  with  a  spot  of  light.  To  be 
of  practical  value  for  this  sort  of  work  the 
light  spot  mu^  be  small,  clearl;  defined,  and 
ritboDt  halo,  and  it  should  be  possible  to  direct 
it  iritb  the  utmost  ease  and  precision.  Yari- 
ns  Prices  have  been  employed  for  this  pui- 
pose,  none  of  which  has  proved  entirely  satis- 
iwtorj.  The  use  of  a  "  pinhole  "  aperture  does 
not  give  a  sharp];  defined  spot  of  light  at  a 
taarenient  working  distance.  An  elaborate 
^tem  of  collecting  and  focusing  lenses  is 
opeosive  and  is  very  likely  to  be  cumbersome 
to  handle.  After  trying  various  schemes,  I 
faoiid  that  by  inserting  a  small  tungsten  bulb 
into  a  microscope  in  place  of  the  ocular  and 
IXDJecting  the  rays  through  the  objective,  a 
tfot  of  light  could  be  produced  which  fulfilled 
^  requirements  admirably.* 

The  accompanying  figure  shows  the  details 
cf  the  apparatus.  A  piece  of  brass  tubing,  P, 
a  tamed  to  fit  into  the  draw-tube  of  the 
laiooscope  in  place  of  the  ocular,  a  collar  being 
left  on  it  to  prevent  it  from  sliding  in  too  far. 
^Tnaa  the  Hoaeum  of  ComparBtive  Zoology, 
BvTud  University,  and  the  Anatomical  Labora- 
tor;  of  tbe  School  of  MedieiDe,  Western  Beserve 
Ciirnsity. 

'Tbe  idea  of  ntiliziiig  the  lenses  of  a  microscope 
■u  niggeated  t^  Dr.  Clark  of  the  Phyeica  depart- 
swa  of  Harvard  UniverBity. 


Fig.  1.  A  Device  for  Projecting  a  BmaU  Spot 
of  Light  Suitable  for  Exploring  PhotoeenBitive 
Aie&s.  W,  wires  from  batteries  to  light;  X, 
wooden  ping  fitted  into  the  tabe  P,  and  bored  to 
reeeive  sockot;  iS,  utrew  socket  for  light;  L,  3}-volt 
tnngaten  "  flash-light  "  bolb;  D,  metal  diaphragm 
with  small  cireolar  aperture;  K,  cork  collars  hold- 
ing diaphragm  in  place;  0,  diaphragm  to  evt  out 
reflection  from  inside  of  tube,  P;  P,  brass  tube 
fitting  into  microBCope  in  place  of  the  oenlar;  T, 
draw-tube  of  microscope;  M,  barrel  of  microscope; 
3,  oonstmction  lines  indicating  formation  of  the 
image,  I;  0,  oenlar;  /,  inverted  and  reduced  image 
of  Aperture  in  diaphragm,  D. 
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socket.*  A  two  and  one  Half  Tolt  tungsten  bulb 
L,  run  by  diy  cell  batteries  furnishes  the  light. 
Immediately  in  front  of  the  light  a  remoYable 
metal  diaphragm,  D,  is  inserted  through  a  slot 
cut  in  the  side  of  the  tube.  The  aperture  in 
the  diaphragm  has,  for  the  sake  of  convenienoe 
and  clearness  in  drawing  the  figure,  been  repre- 
sented much  larger  than  it  is  desirable  to  make 
it.  A  circular  aperture  of  from  one  half  a 
millimeter  to  a  millimeter  in  diameter  is  a 
convenient  size.  If  it  is  desirable  to  change 
the  size  of  the  light  spot,  a  set  of  diaphragms 
of  various  sizes  can  easily  be  made.  A  second 
diaphragm,  0,  made  of  black  cardboard  and 
held  in  place  by  being  cemented  on  to  a  cork 
collar  should  be  inserted  at  the  lower  end  of 
the  tube  carrying  the  light.  This  diaphragm 
serves  to  cut  out  any  reflection  from  the  inside 
of  the  tube.  Its  aperture  should  be  about  five 
times  the  diameter  of  that  in  the  diaphragm, 
D.  A  low-power  objective  will  be  found  most 
serviceable  for  projecting  the  light,  as  it  brings 
it  to  focus  at  a  distance  from  the  microscope 
sufficient  to  allow  the  experimenter  a  clear  field 
of  vision  in  directing  the  spot.  It  has  also  the 
advantage  of  a  greater  depth  of  focus  than  a 
high  power  objective,  making  it  much  easier 
to  keep  the  light  spot  in  sharp  focus  on  a  mov- 
ing animaL  The  adjustable  A*  lenses  are 
of  about  the  right  magnifying  power  and  offer 
the  additional  advantage  of  allowing  consider- 
able variation  in  the  size  of  the  light  spot 
without  a  change  of  diaphragms. 

The  spot  of  light  produoed  by  this  apparatus 
is,  of  course,  an  image  of  the  portion  of  tung- 
sten filament  not  cut  out  by  the  diaphragm,  D, 
reduced  as  many  times  as  the  objective  magni- 
fies, and  projected  at  the  focal  ];>oint  of  the  ob- 
jective. By  the  use  of  a  moderately  high- 
powered  lens  the  spot  can  be  made  as  small  as 
it  is  possible  to  follow  with  the  naked  eye,  and 
absolutely  without  halo  if  the  diaphragms  are 
properly  adjusted.  It  is  at  the  same  time  very 
brilliant,  and  will  be  found  to  elicit  a  marked 

8  Sockets  of  a  size  which  fits  readily  into  a  micro- 
scope and  which  receive  the  standard  sized  flash- 
light bulbs  can  be  obtained  of  any  electrical  sup- 
ply house  under  the  name  of  "telephone  booth 
sockets." 


response  from  forms  which  are  at  all  sensitive 
to  stimulation  by  light  With  it  I  have  forced 
blow-fly  larvsB  to  crawl  in  figure-of-eight  loops 
only  five  or  six  centimeters  in  diameter. 

In  using  the  light  to  follow  a  moving 
animal,  the  barrel  of  the  microscope  is  re- 
moved from  the  stand  and  held  in  the  hand 
like  a  pencil.  One  can  in  this  way  direct  the 
light  with  great  ease  and  precision.  I  have 
found  it  so  handled,  very  satisfactory  both  as 
a  means  of  exploring  for  photosensitive  areas 
and  as  a  means  of  subjecting  a  limited  region 
to  continued  stimulation  while  maintaining 
the  surrounding  tissues  unstimulated. 

Bradlbt  M.  PATTBir 
School  or  Medicinx, 

WBSIXBN  BKSBBVX  UNIVSBSITr 


THE  AMEBICAN  PHTSIOLOGICAL  SOCIETY 

Thx  27th  annual  meeting  was  held  in  the  physio- 
logical laboratories  of  the  Washington  Univer- 
sity Medical  School,  St.  Louis,  Mo.,  December  28- 
31,  1914.  Ilfty-six  of  the  societies'  208  members 
were  pres^it.  Five  scientific  sessions  were  held, 
three  of  these  being  joint  meetings  with  the  other 
societies  of  the  federation,  at  which  the  following 
papers  and  demonstrations  were  presented: 

W.  B.  Cannon,  O.  A.  Binger  and  B.  Fits,  <' Ex- 
perimental Hyperthyroidism." 

H.  B.  Basinger  and  A.  L.  Tatnm,  ''Studies  on 
Experimental  Cretinism." 

W.  L.  Gaines,  '"The  Action  of  Pitoitrin  on  the 
Mammary  Gland." 

George  B.  Both,  ''The  Several  Factors  Involved 
in  the  Standardization  of  Pituitary  Extracts." 

H.  C.  Dallwig,  A.  C.  Kolls  and  A.  S.  Loeven- 
hart,  ' '  The  Belation  between  the  Erythrocytes  and 
the  Hemoglobin  to  the  Oxygen  of  the  Beapired 
Air." 

J.  A.  E.  Eyster  and  W.  J*.  Meek,  "The  Path  of 
Conduction  for  the  Oardiae  Impulse  between  the 
Sino-auricular  and  the  Aurioo-ventricular  Nodes." 

C.  Brooks  and  A.  B.  Luckhardt,  "An  Experi- 
mental and  Critical  Study  of  Blood  Pressure 
Methods. ' ' 

F.  C.  Becht  and  M.  McGuigan,  "Meehanieal 
Factors  in  the  Flow  of  Cerebro-spinal  Fluid." 

Katherine  B.  Drinker  and  C.  EI.  Drinker,  "The 
Effect  of  Bapid  and  Progressive  Hemorrhage  upon 
the  Factors  of  Coagulation." 
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F.  GL  HeLean^  "On  the  Coneaitratioii  of  Sodium 
Chloride  in  the  Semm  and  its  Relation  to  the 
Me  of  Excretion  in  Normal  and  Diabetic  Men. ' ' 
?.  a  Lee  and  D.  J.  Edwards,  "The  Aetion  of 
Gflrtaiii  Atmospheric  Conditions  on  Blood  Pressure 
ad  Heart  Bate.'' 

If.  L.  Fleisher  and  Leo  Loeb,  "The  Lytic  Ac- 
tkm  of  Tissues  on  Blood  Coa^nilmn. ' ' 

Ida  H.  Hyde,  "The  Influence  of  Light  on  the 
Derdopmeat  of  VorticeUa." 

A  L.  Beifeld,  H.  Wheelon  and  C.  B.  Lovelette, 
"The  Effect  of  Pancreas  Extract  on  Sympathetic 
ImtabiUty." 

B.  H.  SehlomoTits,  J.  A«  E.  Eyster  and  W.  J. 
Keek,  "I>istribution  of  C^romotropic  Yagas  Fi- 
hm  inthin  the  Sino-auricular  Node." 

Ida  H.  Hyde,  "The  Belation  of  the  Nervous 
Sritem  to  a  Tunicate  Larva. ' ' 

J.  B.  Hurlin  and  B.  Kramer,  ' '  The  Influence  of 
Sodimn  C&rbonate  on  the  Glycosuria,  Hypergly- 
aad  the  Beepiratory  Metabolism  of  Depan- 
Dogs." 

J.  J.  K  Madeod,  "The  Possibility  that  some  of 
the  Hqmtic  Glycogen  may  Become  converted  into 
Other  Snhstanees  than  Dextrose." 

fi.  T.  Woodyatt,  "Narcotics  in  Phlorhizin  Dia- 
betea" 
IL  a  Hoekins,  "Adrenal  Deficiency." 
H.  MeGuigan,  "Hypoglycesmia." 
J.  Aver  and  F.  Ll  Gates,  "Some  Effects  of 
Adxaialin   when    Injected   into    the   Beepiratory 
Tnef 

R.  W.  Keeton  and  F.  C.  Koch,  "The  Distribu- 
tion of  Gastrin  in  the  Body." 

F.  T.  Bogers  and  L.  L.  Hardt,  "The  Belation  of 
^  Digestion  Intractions  to  the  Hunger  Gontrac- 
tieas  of  the  Stomach  (Dog,  Man)." 

F.  D.  Zeaman,  J.  Kohn  and  P.  E.  Howe,  "Be- 
esperation:  Nitrogen  Metabolism  of  a  Man  when 
lifBBtiag  Successively  a  Non-protein  and  a  Nor- 
■al  Diet  after  a  Seven-day  Fast." 
H.  a  Bradley,  "Some  Studies  in  Autolysis." 
H.  MeGoigan  and  G.  L.  V.  Hess,  "The  Diastase 
of  the  Blood." 

W.  E.  Burge,  "The  Bate  of  Oxidation  of  En- 
tymm  and  their  Corresponding  Pro-enzymes." 

GL  YoeetUn,  "The  Harmful  Effect  of  an  Excln- 
KVB  Tegetable  Diet" 

£.  L.  Opie  and  L.  B.  Alford,  "Fat  Infiltration 
tf  the  Idrer  and  Kidney  indeed  by  Diet." 

T.  H.  Mottram^  "On  the  Nature  of  the  Hepatic 
"hitbj  Inflltration  in  Late  Pregnancy  and  Early 


ff 


F.  B.  Kingsbury  and  E.  T.  Bell,  "The  Synthesis 
of  Hippuric  Acid  in  Experimental  Tartrate  Ne- 
phritis in  the  Babbit." 

0.  Brooks  and  A.  B.  Luekhardt,  "Blood  Pres- 
sure Methods." 

J.  Erlanger  and  W.  E.  Garrey,  "Demonstration 
of  a  Point-to-point  Method  for  Analyzing  Induc- 
tion Shocks  by  Means  of  the  String  Galvanom- 
eter." 

B.  M.  Patten,  "A  Device  for  Projecting  a  Small 
Spot  of  Light  Suitable  for  Exploring  Photo-sensi- 
tive Areas." 

S.  Amberg  and  D.  MeQure,  "Demonstration  of 
the  Effect  of  Sodiumiodoxybenzoate  on  Inflamma- 
tion Caused  by  Mustard  Oil." 

Worth  Hale,  "An  Arrangement  of  the  Porter 
Clock  to  give  Three  Time  Intervals  at  the  Same 
Time." 

F.  L.  Gates,  "A  Portable  Be^iratory  Machine 
Furnishing  Continuous,  Intermittent  and  Bemit- 
tent  Streams  of  Air." 

P.  A.  Shaffer,  "The  Determination  of  Blood 
Sugar. ' ' 

Eight  papers  were  placed  on  the  program  to  be 
read  by  title  only.  But  besides  these  eight  papers, 
sixteen  additional  commimications  placed  on  the 
program  to  be  reported  were  read  by  title  only, 
owing  to  the  authors  being  absent  from  the  meet- 
ing. It  needs  scarcely  be  pointed  out  that  the 
failure  of  these  16  papers  seriously  marred  the 
scientiflc  program.  The  secretary  hopes  that  this 
meeting  will  stand  as  the  high  water  mark  of  the 
disgraceful  habit  of  reporting  papers  to  be  read 
without  going  to  the  meeting  to  present  them*  In 
cases  of  unavoidable  absence  through  sickness,  the 
secretary  should  be  notified,  so  that  readjustments 
may  be  made  even  after  the  program  la  in  print. 
And  as  for  those  who  ask  to  be  placed  on  the  pro- 
gram and  then  choose  to  stay  away  from  the  meet- 
ings the  secretary  feels  that  the  annual  meetings 
of  our  society  are  too  important  to  be  made  the 
subject  of  practical  jokes  of  that  type. 

Some  important  changes  in  the  oonstitntion 
were  adopted.  The  importance  of  research  as  the 
qualification  for  election  to  membership  in  the  so- 
ciety was  more  explicitly  emphasized.  Voting  by 
mail  or  proxy  was  abolished.  The  management  of 
the  American  Journal  of  FhyHology,  owned  and 
published  by  the  society,  was  entrusted  to  the  coun- 
cil; and  the  council  was  enlarged  from  five  to 
seven  members. 

In  recognition  of  Dr.  W.  T.  Porter's  great  serv- 
ice to  physiology  in  founding  the  American  JoW' 
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ndl  of  Physiology  and  saecessfullj  poblishing  it 
for  manj  jean,  the  conneil  was  entnuted  to  ar- 
range for  the  dedication  of  a  volume  of  the  Jour- 
nal to  J>t.  Porter. 

The  following  persona  were  elected  to  member- 
ship in  the  society:  A.  Arldn,  University  of  West 
Virginia;  A.  T.  Cameron,  University  of  Manitoba; 
P.  M.  Dawson,  University  of  Wisconsin;  G.  M. 
Gruber  and  E.  B.  Krumbhaar,  University  of  Penn- 
sylvania; E.  N.  Harvey,  Princeton  University; 
H.  L.  Higgins,  nutrition  laboratory  of  the  Car- 
negie Institution;  Jessie  L.  King,  Goncher  College; 
F.  C.  McLean,  Bockefeller  Institute;  8.  Morgulis 
and  E.  L.  Scott,  Columbia  University;  G.  B.  Both, 
Hygienic  Laboratory,  Washington. 

Officers  for  1915 

PresiderU — ^W.  B.  Cannon. 

Secretary — C.  W.  Greene. 

Treasurer — ^J.  Erlanger. 

Additiondl  Members  of  the  Council — ^W.  H. 
Howell,  J.  B.  Macleod,  W.  E.  Garrey,  W.  J.  Meek. 

Despite  the  unusual  defaults  in  the  matter  of 
the  scientific  program,  and  the  presence  of  only  a 
few  members  from  the  Atlantic  seaboard,  the  meet- 
ing wa£  a  success,  due  largely  to  the  considerate 
efforts  and  the  generous  hospitality  of  the  "local 
committee.''  The  opportunity  to  inspect  the  new 
laboratories  and  the  hospitals  of  Washington 
University  Medical  School  by  itself  more  than 
compensated  for  the  trip  to  St.  Louis.  It  appears 
that  this  school  has  actually  made  an  advance  be- 
yond the  "stone  age"  of  the  American  universi- 
ties in  generaL  In  material  equipment  for  med- 
ical research  and  teaching,  Washington  Univer- 
sity Medical  School  is  second  to  none,  if  not  su- 
perior to  all  other  medical  schools  in  this  country. 

A.  J.  Carlson, 

Secretary 
Univbesity  of  Chicago, 
January,  1915 


THE  AMERICAN  MATHEMATICAL  SOCIETY 

The  twenty-first  annual  meeting  of  the  society 
was  held  at  Columbia  University  on  Friday  and 
Saturday,  January  1-2,  1915,  the  attendance  at 
the  four  sessions  including  95  members,  a  consid- 
erable increase  over  previous  records.  The  occasion 
was  especially  marked  by  the  delivery  of  Presi- 
dent Van  Vleck's  retiring  address,  the  subject  of 
which  waa  ''The  rOle  of  the  point-set  theory  in 
geometry  and  dynamics." 

At  the  opening  session  President  Van  Vleck  took 


the  chair,  being  relieved  by  Vice-president  L.  P. 
Eisenhart  and  at  the  closing  session  by  the  Presi- 
dent-elect, Professor  E.  W.  Brown,  and  Vice-presi- 
dent Veblen.  The  following  new  members  were 
elected:  Dr.  Florence  E.  AUen,  University  of  Wib- 
consin;  Dr.  Nathan  Altshiller,  University  of  Wash- 
ington; Dr.  D.  F.  Barrow,  University  of  Texas; 
Dr.  B.  B.  Bobbins,  Sheffield  Scientific  School;  Mr. 
C.  H.  Yeaton,  University  of  Chicago.  Fifteen 
applications  for  membership  in  the  society  were 
received. 

At   the  annual  election   the   following  officers 
and  members  of  the  council  were  chosen: 

President — ^E.  W.  Brown. 

Vice-presidents— T,  B*  Moulton,  Oswald  Veblen. 

Secretary — ^F.  N.  Cole. 

Treasurer — J.  H.  Tanner. 

Librarian — ^D.  E.  Smith. 

Committee  of  Publicationr^F.  N.  Cole,  Virgil 
Snyder,  J.  W.  Young. 

Members  of  the  Council — G.  D.  Birkhoff,  O.  E. 
Glenn,  B.  G.  D.  Bichardson,  W.  H.  Boever. 

The  total  membership  of  the  society  is  now  722, 
including  72  life  monbers.  The  treasurer's  re- 
port shows  a  balance  of  $9,461.75.  Sales  of  publi- 
cations during  the  past  year  amounted  to  $1,843.67. 
The  library  now  contains  about  5,100  volumes,  ex- 
clusive of  unbound  dissertations. 

A  most  agreeable  social  concomitant  of  the  an- 
nual meeting  was  the  dinner  and  smoker  at  the 
Yale  Club  on  Friday  evening.  Sevrai^  members 
took  advantage  of  this  opportunity  to  renew  and 
extend  the  acquaintance  which  is  one  of  the  valued 
objects  of  the  society. 

The  following  papers  were  read  at  this  meeting: 

L.  P.  Eisenhart:  ''Transformations  of  soz- 
faees  U." 

L.  L.  Silverman:  "On  the  notion  of  summabil- 
ity  for  the  limit  of  a  function  of  a  continuous 
variable." 

A.  B.  Coble:  "A  configuration  in  finite  geom- 
etry." 

A.  B.  Coble :  ' '  The  elliptic  norm  curve  in  S*. '  * 

J.  E.  Bowe:  "The  symmetric  and  actual  form 
of  certain  combinants  of  two  bioary  n^ics." 

Arthur  Banum:  "On  the  differential  geom.etry 
of  the  cyclic  (circled)  surfaces." 

A.  B.  Frizell:  "An  enumeration  of  integral  alge- 
braic polynomials." 

Dunham  Jackson:  "Expansion  problems  with 
irregular  boundary  conditions." 

G.  M.  Green:  " Hypersurf aces  and  JPamilies  of 
curves  defined  by  solutions  of  a  partial  differen- 
tial equation  of  the  second  order." 
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Quoline  E.  Seelj:  ''Certain  non-linear  integral 
eqnatioiia." 

E.  B.  Van  Yleek,  presidential  address:  "The 
lOle  of  the  point-set  theory  in  geometry  and  dj- 
iiBtieB." 

W.  I*.  Osgood:  ''On  the  division  of  space  of  n 
diinaisions  hj  a  simple  dosed  surface." 

G.  D.  Birkholf :  "The  functions  of  several  vari- 
ibles  defined  hj  linear  difference  and  differential 
eqoations." 

6.  D.  Birkhoff:   "Note  on  the  redncibilitj  of 

Virgil  Snyder  and  F.  B.  Sharpe:  "Certain 
qoartie  sorfaces  belonging  to  infinite  disoontinn- 
oos  eremona  groups. '  * 

H.  8.  Yandiver:  "A  property  of  cydotomlc 
utegers  and  its  relation  to  Format 's  last 
tkeorem." 

J.  Ll  Ooolidge:  "CSrcnIar  transformations  and 
tmgksi  spuee.* ' 

6.  A.  Miller:  "Note  on  several  theorems  due  to 
A.  Gapelli." 

Edward  Easner:  "The  generalized  concept  of 
differential  element." 

F.  N.  Cole:  ' '  Note  on  solvable  quintics. ' ' 

0.  C.  Evans:  "Note  on  the  variation  of  a  func- 
tion depending  on  all  the  values  of  another  f  une- 
tkm." 

E.  y.  Huntington:  "A  set  of  postulates  for 
dflDentary  dynamics"  (preliminary  communica- 
tion). 

F.  K.  Houlton:  "The  solution  of  an  infinite 
sytUm  of  implicit  functions." 

C  N.  TTiwlrinB :  "  On  the  roots  of  the  incomplete 
gninma  fonction." 

W.  0.  Graustein:  "On  the  geodesies  and  geo- 
dflrie  drdes  on  a  developable  surface. ' ' 

D.  F.  Barrow :  ' '  Oriented  circles  in  space. ' ' 

James  Maday:  "A  transformation  of  polynom- 
uli  relativdy  to  the  exponents." 

J.  W.  Alexander  II:  "A  method  for  resolving 
tke  singularities  of  algebraic  manifolds." 

T.  H.  Gronwall:  "On  the  summation  method  of 
dela  Vallte-Ponssin. " 

T.  H.  Gronwall:  "An  integral  equation  of  the 
Vidtena  type." 

T.  H.  Gronwall :  "  On  the  distortion  in  conf ormal 
'^assentation." 

The  winter  meeting  of  the  society  at  Chicago 
*i8  held  on  December  28-29.  The  next  regular 
■eetisg  of  the  society  will  be  at  Columbia  Univer- 
•»y  on  February  27. 

F.  N.  COLB, 

Seoretary 


B0CIBTIE8  AND  ACADEMIES 

THB   BIOLOGICAL   SOCIETY   07  WASHINGTON 

Thx  528th  meeting  was  held  in  the  Assembly 
hall  of  the  Cosmos  Club,  October  17,  1914,  with 
President  Paul  Bartsch  in  the  chair. 

Besolutions  on  the  death  of  Theodore  N.  Gill,  a 
founder  and  former  president  of  the  society,  were 
presented. 

Under  the  head  of  Brief  Notes,  etc.,  L.  O. 
Howard  presented  evidence  to  show  that,  contrary 
to  report,  no  birds  had  been  killed  in  connection 
with  arsenical  spraying  for  the  destruction  of  the 
gypsy  moth  in  New  England.  Paul  Bartsch  re- 
ported that  English  sparrows  destroyed  many 
army  worms  on  Washington  lawns  during  the  re- 
cent invasion  by  those  insects. 

The  regular  program  followed. 

A  Mouse  that  Lives  in  Treeiope:  Vernon  Bailet. 
An  account  of  the  history  and  habits  of  Phena- 
comys  Umgiccmda  as  observed  by  the  speaker  near 
Eugene,  Oregon. 

Botanical    Collecting    in    tlie   Northwest:    A.    S. 

HrrCHOOcx:. 

A  general  account  of  a  trip  to  the  northwestern 
part  of  the  United  States  and  British  Columbia 
during  the  past  summer  in  search  of  grasses. 

The  Present  State  of  Fox-farming:  Ned  Deae- 

BOBN. 

Observations  made  in  Prince  Edward  Island  and 
elsewhere  during  the  past  spring. 

The  529th  meeting  was  held  October  31,  Presi- 
dent Bartsch  presiding. 
The  program  consisted  of  two  communications. 

Pelage  Variations  of  American  Moles:  Haetlet 
H.  T.  Jackson. 

Twenty  Tears'  Experience  with  Great  Apes  of 

Western  Africa:  K.  L.  Gaeneb. 

Mr.  Gamer's  lecture  was  profusely  illustrated 
with  lantern  slides  and  gave  much  new  informa- 
tion relative  to  African  chimpanzees  and  gorillas. 

The  530th  meeting  was  called  to  order  by 
President  Bartsch,  November  14,  1914. 

Brief  notes  were  presented  by  Marcus  M.  Lyon, 
Jr.,  L.  0.  Howard,  A.  D.  Hopkins  and  W.  H.  Os- 
good. 

Three  communications  were  presented. 

Certain  Miocene  Fossils:  Wm.  Palmer. 

The  fossils  exhibited  were  obtained  by  the 
speaker  at  the  cliff  deposits  near  Chesapeake 
Beach,  Md.  Owing  to  the  scanty  material  on 
which  Cope's  types  in  the  Philadelphia  Academy 
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were  based,  it  was  frequently  ImpoaBible  to  iden- 
tify the  material  collected. 
Arahi€  Zoology:  Paul  B.  Popenoe. 

A  sketch  of  the  rise  of  Arabic  zoolo£;7,  with 
curious  extracts  from  the  treatise  on  the  subject 
''Hayat  al  Hayawan"  by  Kamal  al  Din  Muham- 
mad ibu  Musa  al  Damiri,  published  in  the  four- 
teenth century  and  still  the  standard  authority 
among  Moslems. 

A  National  Bird  Census:  Wells  W.  Cooke. 

An  account  of  the  plans  followed'  and  results  ob- 
tained last  June  in  an  attempt  by  the  Biological 
Survey  in  cooperation  with  ornithologists  to  count 
the  birds  that  nest  within  the  United  States. 

The  531st  meeting  was  held  November  28,  with 
President  Bartsch  in  the  chair. 

Under  the  heading  Brief  Notes,  Dr.  J.  W.  Stiles 
gave  a  brief  account  of  experience  in  sanitation  in 
relation  to  hookworm  disease. 

Wm.  Palmer  exhibited  some  interesting  fossUs 
from  the  Miocene  deposits  near  Chesapeake 
Beach,  collected  during  the  past  week. 

Three  communications  were  presented. 

A  Porcupine  Skull  Showing  an  Extra  Pair  of 
Upper  Incisors:  Marcus  M.  Lyon,  Jb. 
The  specimen  under  consideration  is  believed  to 
be  unique.  It  was  collected  by  Dr.  Abbott  in 
Borneo.  The  extra  incisor  was  regarded  as  a  per- 
sistent milk  tooth.  Lantern  slide  pictures  of  the 
skull  were  shown. 

Notes  on  Some  Fishes  Collected  by  Dr.  Mearns  in 

the  Colorado  Biver:  J.  O.  Sntdeb. 

The  species  found  in  the  Colorado  basin  are  dis- 
tinct from  species  found  elsewhere.  The  faunas  of 
other  river  basins  of  the  West  show  the  same  fea- 
ture. From  evidence  shown  by  genera  the  speaker 
concluded  that  communication  between  the  basins 
must  have  been  at  a  very  remote  period  and  by  way 
of  the  head  waters.  He  exhibited  specimens 
taken  by  Dr.  Meame. 

Notes  on  Some  Birds  Observed  on  the  Florida 

Keys  in  April,  19H, 

Observations  as  related  to  birds  seen  during  an 
8  days'  cruise  among  the  Florida  Keys  last  April. 
Most  of  the  stay  was  at  Bird  Key.  Lantern  slides 
were  used  in  illustration. 

The  532d  regular  and  35th  annual  meeting  was 
held  December  12,  1914,  President  Bartsch  presid- 
ing.   The  annual  reports  of  officers  were  received. 

The  election  of  officers  for  1915  resulted  in  the 
following  selections: 

President — Paul  Bartsch. 


Vicepresidents--A.  D.  Hopkins,  W.  P.  Hay,  J. 
N.  Bose,  Mary  J.  Eathbun. 
Becording  Secretary — Marcus  M.  Lyon,  Jr. 
Corresponding  Secretary — ^W.  L.  McAtee. 
Trcowircr— Wells  W.  Cooke. 
Members  of  Council — Hugh  M.   Smith,  Vernon 
BaUey,  Wm.  Palmer,  N.  HoUister,  J.  W.  Gidley. 

D.  £.  Lantz, 
Becording  Secretary 

THE  SCIENCE  CLUB  OF  THE  UNIVEB8IT7 

OF  WISCONSIN 

The  first  meeting  of  the  Science  Club  of  the 
University  of  Wisconsin  was  held  at  the  Univer- 
sity Club  on  January  6,  1915. 

Professor  Daniel  W.  Mead,  of  the  department  of 
hydraulic  and  sanitary  engineering  of  the  Uni- 
versity of  Wisconsin,  gave  an  account  of  his  visit 
to  (Mna  last  summer,  where  he  and  Col.  W.  L. 
Siebert,  and  Arthur  P.  Davis,  chief  of  the  U.  S. 
Beclamation  Service,  were  called  by  the  Chinese 
government  for  consultation  upon  the  problem  of 
preventing  floods  and  reclaiming  for  agriculture 
lands  now  inundated  by  rivers  and  the  sea. 

The  lecture  was  devoted  mainly  to  an  account  of 
the  engineering  works  of  the  Chinese.  These  are 
for  the  most  part  ancient,  as  there  has  not  only 
been  no  new  construction  but  the  ancient  works 
have  been  allowed  to  fall  into  disrepair. 

The  most  notable  works  of  the  Chinese  are  their 
bridges,  walls  for  defense,  and  dikes,  levees  and 
canals  for  navigation,  irrigation  and  protection 
against  floods.  These  are  characterized  by  enor- 
mous expenditure  of  labor  and  material  in  their 
construction.  Evidences  of  the  ignorance  and 
superstition  of  the  constructors  abound,  and  in 
many  cases  reduce  the  effectiveness  of  the  works 
very  materially. 

The  existing  government  in  China  recognizes 
the  need  for  extensive  reconstruction  and  exten- 
sion of  works  for  defense  against  the  floods  that 
destroy  millions  of  the  people  each  century.  The 
visiting  engineers  were  received  with  greatest  re- 
spect and  were  afforded  every  facility  for  their 
work  by  representatives  of  the  national  and  local 
governments. 

The  lecture  was  illustrated  with  many  beautiful 
lantern  slides  prepared  and  colored  by  Japanese 
artists  from  photographs  made  by  Professor  Mead 
during  his  trip. 

The  meeting  was  preceded  by  a  dinner  at  the 
University  Club  by  members  of  the  Science  Club, 
their  wives  and  guests.  Eric  B.  Miller, 

Secretary 
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intended  for  pabllcntioo  and  books,  etc..  Intended  for 
"Rltv  ihoald  be  tent  to  Profeeeor  J.  McKeen  Cattell,  Qarriaon- 
)n,  N.  Y. 


THE  AMEBIC  AN  ASSOCIATION  OF  VNIVEB- 

SITY  PB0FES80BS 

INTBODUCTOBY  ADDBESS 

In  calling  this  meeting  to  order,  I  wish 
first  to  say  a  few  words  about  the  services 
performed  by  the  committee  on  organization 
— and  I  am  sure  none  of  them  will  think 
it  invidious  if  I  refer  particularly  to  the 
work  of  the  secretary,  Professor  Lovejoy, 
who  has  borne  the  heat  and  labor  of  the  day 
more  than  any  one  else.  All  of  its  members 
are  busy  men  and  the  work  they  have  done 
is  a  labor  of  love.  It  is  but  fair  to  them 
that  it  should  be  known  to  all  that  their 
labors,  continued  for  over  a  year,  have  been 
singularly  free  from  a  disposition  on  the 
part  of  any  one  to  push  a  particular  scheme 
or  ride  a  particular  hobby.  If  any  one, 
perchance,  has  come  here  to-day  with  a  fear 
that  something  is  to  be  sprung  upon  the 
meeting,  or  that  the  committee  has,  as  the 
saying  goes,  something  up  its  sleeve,  pray 
let  him  disabuse  himself  of  the  idea.  The 
committee  has  tried  to  do  nothing  more 
than  had  to  be  done  to  bring  together  a 
representative  body,  without  reference  to 
factions  or  sections;  to  get  matters  into 
shape  to  facilitate  discussion  and  economize 
time. 

Doubtless  we  have  made  mistakes.  But 
they  are  only  such  as  are  incident  to  get- 
ting a  large  enterprise  under  way,  espe- 
cially considering  the  lack  of  authoritative 
precedents  to  follow,  and  the  lack  of  such 
clerical  and  other  machinery  as  the  organi- 
zation itself  will  bring  into  being.  The 
committee  found  itself  between  the  Scylla 
of  doing  nothing  definite  and  the  Charybdis 
of  doing  so  much  as  to  forestall  action  that 
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ought  to  be  taken  only  by  the  organization 
itself.  So  it  thought  its  main  effort  should 
be  to  collect  representative  opinions  and  to 
secure  the  adhesion  of  a  body  of  men  large 
enough  to  represent  different  types  of  in- 
stitutions, different  lines  of  work  and  differ- 
ent sections  of  the  country.  Each  mem- 
ber of  the  committee  was  asked  to  pre- 
pare two  lists  of  names ;  one  of  men  of  full 
professorial  rank  in  his  own  institution, 
and  the  other  of  men  (of  like  grade)  in  his 
own  subject,  irrespective  of  institutional 
connection.  Then  these  two  lists  were  com- 
bined so  as  to  include  names  found  on 
either.  To  simplify  the  work,  invitations 
were  not  sent  to  men  in  institutions  repre- 
sented by  less  than  five  names. 

You  will  readily  see  that  there  was  no 
available  way  for  standardizing  the  basis 
of  selection  employed  by  the  more  than 
thirty  men  on  the  committee.  Hence  it  is 
not  only  probable  that  there  are  omissions 
of  teachers  who  should  have  been  asked, 
but  that  there  is  inequity  of  distribution 
among  different  institutions  and  branches 
of  learning.  But  I  am  sure  that  there  is 
no  inequality  which  can  not  readily  be 
straightened  out  in  the  workings  of  the 
association  itself.  It  should  also  be  stated 
that  the  draft  of  a  constitution  to  be  sub- 
mitted has  not,  for  lack  of  time  and  be- 
cause of  the  wide  geographical  distribution 
of  the  men  on  the  committee,  been  author- 
ized by  the  committee  as  a  whole.  This  is 
hardly  to  be  regretted  for  it  reserves  for 
each  member  complete  freedom  of  action, 
and  emphasizes  the  point  that  the  chief 
object  of  its  preparation  is  not  to  supply 
an  ideal  or  final  draft,  but  a  definite  basis 
for  discussions  to  bring  out  and  register 
the  will  of  the  meeting.  At  the  same  time 
it  should  be  said  that  the  draft  does  not 
represent  so  much  the  wishes  of  the  mem- 
bers of  the  subcommittee  personally  as  the 
preponderant    drift   of   the    opinions   ex- 


pressed in  letters  in  reply  to  the  circulars 
sent  out. 

As  much  as  this  I  should  probably  have 
felt  like  saying  in  any  case.  But  the  com- 
mittee has  asked  me  also  to  speak  upon  the 
reasons  for  calling  this  assembly  together. 
What  is  the  proposed  association  for?  Any 
proposal  to  increase  the  existing  number 
of  associations,  meetings,  etc.,  assumes  a 
serious  responsibility.  The  burden  of 
proof  is  upon  it. 

We  are  in  a  period  of  intense  and  rapid 
growth  of  higher  education.     No  minister 
of  public  education  controls  the  growth; 
there  is  no  common  educational  legislature 
to  discuss  and  decide  its  proper  course ;  no 
single   tribunal   to   which   moot   questions 
may  be  brought.    There  are  not  even  long- 
established  traditions  to  guide  the  expan- 
sive growth.     Whatever  unity  is  found  is 
due  to  the  pressure  of  like  needs,  the  influ- 
ence of  institutional  imitation  and  rivalry, 
and  to  informal  exchange  of  experience  and 
ideas.     These  methods  have  accomplished 
great    things.      Within    almost    a    single 
generation  our  higher  education  has  under- 
gone a  transformation  amounting  to  a  revo- 
lution.   And  I  venture  to  say  that,  in  spite 
of  the  deficiencies  we  so  freely  deplore,  no 
country  has  at  any  time  accomplished  more 
in  the  same  number  of  years. 

But  have  we  not  come  to  a  time  when 
more  can  be  achieved  by  taking  thought 
together?     In  the  future,  as  in  the  past, 
progress  will  depend  upon  local  efforts  in 
response  to  local  needs  and  resources.    We 
have  the  advantages  as  well  as  the  disad- 
vantages of  the  lack  of  the  European  sys- 
tem of  centralized  control.     So  much  the 
more  reason  for  the  existence  of  a  central 
body  of  teachers,  which,  lacking  official  and 
administrative    power,    will    express    the 
opinion  of  the  profession  where  it  exists 
and  foster  its  formation  where  it  does  not 
exist.    I  am  a  great  believer  in  the  power 
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of  public  opinion.    In  this  country  nothing 
stands  against  it.   But  to  act  it  must  exist. 
To  act  wisely,  it  must   be   intelligently 
formed.  To  be  intelligently  formed,  it  must 
be  the  result  of  deliberate  inquiry  and  dis- 
enasion.  It  can  not  be  developed  in  comers 
liere  and  there ;  it  can  not  be  the  voice  of 
a  few,  however  wise.     It  must  be  formed 
democratically;  that  is,  cooperatively.    All 
interests,  however  humble,  must  be  heard ; 
inquiry  and  conference  must  glean  all  the 
experiences  available;    decision   must   be 
based  upon  mutual  consultation. 
The  need  of  a  voluntary  oi^anization  is 
greater  because  of  certain  facts  in  the 
^ly  of  the  American  university.     The 
wpid  growth   already    referred    to    has 
*€urred  under  a  machinery  designed  for 
^ery  different  conditions.     We  are  doing 
^  educational   work  under  methods  of 
control  developed  decades  ago,  before  any- 
%  like  the  existing  type  of  university 
^as  thought  of.     Our  official  methods  of 
™g  fundamental  educational  polity  as 
'«!  as  of  recruiting,    appointing,    pro- 
long and  dismissing  teachers,  are  an  in- 
heritance from  bygone  conditions.     Their 
«*  of  adaptation  to  the  present  situation 
ia  due  not  to  sinister  intent,  but  to  the  fact 
"lat  they  are  a  heritage  from  colonial  days 
*nd  provincial  habits.    The  wonder  is  not 
^t  there  is  so  much  restlessness  and  f  ric- 
^on.  but  that  there  is  not  more.    A  system 
"licpently  absurd  in  the  present  situation 
b«  been  made  workable  because  of  the 
**wnableness  and  good  will  of  the  gov- 
*^R  on  one  side  and,  even  more,  of  the 
fwemed  on  the  other. 

All  the  more  need,  then,  of  ascertaining, 
P'^ipitating  in  discussions  and  crystalliz- 
®g  in  conclusions  the  educational  experi- 
®*^  and  aspirations  of  the  scholars  of  the 
^'H'try.  I  confess  myself  unable  to  under- 
stand the  temper  of  mind  which  anticipates 
oe  danger  of  what  some  term  trades-union- 


ism or  of  interference  with  constituted  ad- 
ministrative authorities  as  a  result  of  the 
formation  of  this  organization.  As  to  the 
latter:  I  know  of  few  teachers  who  wish 
additional  administrative  work :  most  would 
be  glad  of  relief  from  duties  that  do  not 
seem  exactly  significant  and  that  are  time- 
consuming.  But  it  is  not  expedient,  in 
view  of  the  trust  committed  to  us,  to  main- 
tain a  state  of  affairs  which  makes  difficult 
or  impossible  among  college  teachers  the 
formation  and  expression  of  a  public  opin- 
ion based  on  ascertained  facts.  I  can  not 
imagine  that  existing  authorities  will  not 
welcome  the  results  of  inquiries  and  dis- 
cussion carried  on  by  a  truly  representa- 
tive body  of  teachers.  To  think  otherwise 
is  to  dishonor  both  ourselves  and  them. 
The  only  thing  which  is  undignified  and 
intolerable  is  that  teachers,  individually  or 
collectively,  should  indulge  in  carping 
criticism  of  boards  of  trustees  when  they 
have  not  thought  it  worth  while  to  cultivate 
an  enlightened  educational  polity  among 
themselves  nor  found  the  means  for  making 
themselves  heard.  If  we  do  not  like  the 
present  situation  we  have  nobody  but  our- 
selves to  blame. 

Let  me  add  that  I  can  think  of  nothing 
so  well  calculated  to  lift  discussions  of  edu- 
cational defects  and  possibilities  from  the 
plane  of  emotion  to  that  of  intelligence  as 
the  existence  of  a  truly  representative  body 
of  professors.  The  best  way  to  put  educa- 
tional principles  where  they  belong — in  the 
atmosphere  of  scientific  discussion — is  to 
disentangle  them  from  the  local  circum- 
stances with  which  they  so  easily  get  bound 
up  in  a  given  institution.  So  to  free  them 
is  already  to  have  taken  a  step  in  their 
generalization.  The  very  moment  we  free 
our  perplexities  from  their  local  setting 
they  perforce  fall  into  a  truer  perspective. 
Passion,  prejudice,  partisanship,  cowardice 
and  truculence  alike  tend  to  be  eliminated. 
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and  impartial  and  objective  considerations 
to  come  to  the  front.  The  very  existence  of 
a  recognized  free  forum  of  discussion  with 
one's  fellows  gathered  from  all  parts  of  the 
country  will  make  for  sanity  and  steadi- 
ness quite  as  much  as  for  courage. 

The  fear  that  a  ** trade  unionism"  of 
spirit  will  be  cultivated  is  ungrounded.  I 
have  great  respect  for  trade  unions  and 
what  they  accomplish.  Many  of  the  ques- 
tions which  have  been  suggested  for  con- 
sideration by  this  body  have  their  economic 
aspect.  Since  economic  conditions  seriously 
affect  the  efficiency  and  scope  of  our  educa- 
tional work,  such  topics  are  surely  legiti- 
mate ones  for  inquiry  and  report.  But  the 
term  trades  unionism  has  been  used  to  sug- 
gest a  fear  that  we  are  likely  to  subordinate 
our  proper  educational  activities  to  selfish 
and  monetary  considerations.  I  have  never 
heard  any  one  suggest  such  a  danger 
for  the  American  Bar  Association  or  the 
American  Medical  Association.  Pray,  are 
the  aims  of  college  teachers  less  elevated? 
Or  is  it  that  our  position  is  so  much  less 
assured  that  any  organized  association  must 
take  on  such  a  color?  Are  we  animated  by 
a  narrower  or  more  sordid  spirit  t  Is  there 
anything  in  the  history  of  our  body  which 
indicates  materialism  of  spirit,  or  indeed 
anything  but  an  idealism  which  lends  itself 
to  being  imposed  upon  rather  than  to  prop- 
aganda in  behalf  of  narrow  trade  interests  1 
Ladies  and  gentlemen,  I  resent  such  insinu- 
ations. I  can  not  believe  that  we  are  fallen 
so  low  that  association  for  the  purpose  of 
careful  investigation  and  discussion  of 
common  educational  interests  can  be  inter- 
preted by  any  right-minded  person  as  a 
rebellious  and  mercenary  organization.  If 
we  have  so  fallen,  something  immensely 
more  radical  than  the  formation  of  this 
organization  is  the  indicated  remedy. 

A  word  upon  the  subject  of  the  relation 
of   the    association   to    academic   freedom 


may  be  in  place,  especially  as  it  has  been 
mistakenly  stated  in  the  public  prints  that 
this  matter  is  the  chief  cause  of  the  forma- 
tion of  this  organization.     I  do  not  know 
any  college  teacher  who  does  not  believe 
that  cases  of  infringement  may  arise.    I  do 
not  know  any  who  does  not  hold  that  such 
infringement,  when  it  occurs,  is  an  attack 
upon  the  integrity  of  our  calling.     But 
such  cases  are  too  rare  to  demand  or  even 
suggest  the  formation  of  an  association  like 
this.    Existing  learned  societies  are  already 
disposed  to  deal  with  cases  of  infringement 
as  they  may  come  to  light,  and  in  my  opin- 
ion it  is  a  matter  of  detail  rather  than  of 
principle  whether  they  should  be  dealt  with 
by  such  special  bodies  or  by  a  more  inclu- 
sive body  like  this.    In  any  case,  I  am  confi- 
dent that  the  topic  can  not  be  more  than  an 
incident  of  the  activities  of  the  association 
in  developing  professional  standards,  stand- 
ards which  will  be  quite  as  scrupulous  re- 
garding the  obligations  imposed  by  freedom 
as  jealous   for  the   freedom  itself.      The 
existence  of  publicly  recognized   and  en- 
forced standards  would  tend  almost  auto- 
matically to  protect  the  freedom  of  the 
individual     and     to     secure     institutions 
against  its  abuse. 

In  conclusion,  let  me  say  that  proposing 
such  an  association  as  this  is  to  my  mind 
but  proposing  to  apply  to  our  common  call- 
ing the   standards   and   ideals   to    which 
we  have  been  trained,  each  in  his  si)ecial 
line  of  work.    In  his  own  branch,  each  of 
us  recognizes  how  little  he  can  do  by  him- 
self;  how  dependent  his  efforts  are  upon 
cooperation  and  reinforcement  by  the  work 
of  a  multitude  of  others.    Let  us  cultivate 
a  like  social  sense  of  the  wide  educational 
interests  we  have  in  conunon;  of  our  de- 
pendence upon  one  another  as  institutioiis 
and   as  teachers.     In  his  own    specialty, 
each  of  us  recognizes  the  need  of  careful 
study  of  facts  before  coming  to   a  conclu- 
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lion.  Shall  we  not  require  of  ourselves  a 
limilar  scientific  spirit  as  we  try  to  settle 
educational  qnestions?  A  more  intense 
eoDseioTisneBS  of  our  common  vocation,  our 
eommon  object  and  common  destiny;  and  a 
more  resolute  desire  to  apply  the  meth- 
ods of  science,  methods  of  inquiry  and 
publicity,  to  our  work  in  teaching — ^these 
are  the  things  which  caU  for  the  existence 
of  organized  effort.  Surely  we  shall  have 
the  judgment,  the  courage  and  the  self- 
aaerifloe  commensurate  with  reverence  for 
oor  calling,  which  is  none  other  than  the 
discovery  and  diffusion  of  truth.  No  one 
has  any  illusions  about  what  can  be  innne- 
diateij  accomplished.  Let  us  therefore 
arm  ourselves  with  patience  and  endurance 
in  view  of  remoter  issues.  No  one  under- 
estimates the  practical  difficulties  in  our 
iray.  But  arming  ourselves  with  the  good 
vfll  and  mutual  confidence  our  profession 
exacts  of  us,  we  shall  go  forward  and 
oreieome  them. 

John  Dewby 


OiGANIZATION  OF  THE  AMEBIC  AN  ASSO- 
CIATION OF  UNIVEB3ITT 
PB0FE8S0BS 

Thb  meeting  called  for  the  purpose  of 
Ai^anizing  this  association  was  held  in  the 
lodifDrium  of  the  Chemists'  Club,  New 
Tork  City,  on  the  afternoon  and  evening 
of  Fhday,  January  1,  and  the  morning  of 
Saturday,  January  2, 1915.  Over  250  were 
in  attendance  in  the  course  of  the  three 
•osions.  Professor  John  Dewey,  of  Colum- 
hia  Universityy  called  the  meeting  to  order 
tnd  delivered  an  introductory  address  upon 
the  purpose  and  possibilities  of  such  an 
nueiaiion,  as  conceived  by  the  committee 
m  orgaDizationy  of  which  he  had  served  as 
chairman.  Nominations  for  the  chairman- 
ihip  of  the  meeting  being  called  for,  Pro- 
bmsr  J>ewey  was  ncnmnated  and  elected 
permanent  chairman,  and  Professor  Over* 


street,  of  the  CoUege  of  the  City  of  New 
York,  recording  secretary.  Addresses  in 
support  of  a  motion  to  proceed  to  the  or- 
ganization of  the  association  were  made  by 
Professors  Guthe  of  Michigan,  Thilly  of 
Cornell,  West  of  Princeton,  Howard  of 
Nebraska;  and  a  letter  from  Professor 
Gildersleeve  of  Johns  Hopkins  was  read. 
The  motion  was  unanimously  carried. 

The  consideration  of  the  draft  of  a  con- 
stitution submitted  by  the  committee  on 
organization  was  then  begun.  This  took 
up  most  of  the  afternoon  and  evening  and 
a  part  of  the  morning  session.  In  order 
that  the  alternative  plans  of  organization 
might  receive  full  discussion,  the  meeting, 
in  most  cases,  voted  upon  the  principles  in- 
volved in  the  several  articles,  rather  than 
upon  the  language  of  the  instrument.  A 
committee  was  appointed  to  draw  up  the 
text  of  a  provisional  constitution  in  con- 
formity with  the  action  taken  by  the  meet- 
ing, this  draft  to  be  submitted  for  ratifica- 
tion at  the  next  annual  meeting.  The  deci- 
sions of  the  gathering  with  respect  to  the 
principal  features  of  the  plan  of  organi- 
zation were  as  follows : 

1.  Name. — ^After  the  consideration  of  a 
number  of  alternatives,  it  was  voted  that 
the  name  of  the  society  be  "The  American 
Association  of  University  Professors." 

2.  EligibiUty  far  Membership, — It  was 
voted  that  any  person  may  be  nominated 
for  membership  who  holds  and  for  ten 
years  has  held  a  teaching  or  research  posi- 
tion in  any  one,  or  more  than  one,  American 
university  or  college,  or  in  a  professional 
school  of  similar  grade;  provided,  that  no 
person  not  having  teaching  or  research  for 
his  principal  occupation,  and  no  administra- 
tive officer  not  giving  a  substantial  amount 
of  instruction,  shall  be  eligible.  Nomina- 
tions for  membership  may  be  made  to  the 
council  by  any  three  members  of  the  asso- 
ciation; nominations  thus  made,  and  ap- 
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proved  by  the  council^  will  be  voted  upon 
at  annual  meetings,  a  two-thirds  vote  being 
required  to  elect.  For  the  guidance  of  the 
council  in  acting  upon  nominations^  it  was 
voted,  upon  motion  of  Professor  Janeway, 
that  'Mt  is  the  sense  of  this  meeting  that 
the  association  shall  be  composed  of  college 
and  university  teachers  of  recognized 
scholarship  or  scientific  productivity/' 
It  was  voted  that  all  persons  to  whom 
invitations  to  attend  the  first  meeting  had 
been  sent  by  the  committee  on  organiza- 
tion may  become  members  of  the  associa- 
tion by  signifying  to  the  secretary  their 
desire  to  do  so,  within  three  months  from 
January  1,  provided  that  they  hold  posi^ 
tions  in  institutions  of  collegiate  or  uni- 
versity grade  and  that  their  duties  are  not 
solely  administrative. 

3.  Officers. — ^It  was  voted  that  the  officers 
of  the  association  shall  be  a  president,  a 
vice-president,  a  secretary,  a  treasurer,  and 
a  council  consisting  of  the  foregoing  and 
30  additional  members.  The  president  and 
vice-president  are  to  be  elected  by  a  major- 
ity vote  for  a  term  of  one  year;  the  secre- 
tary and  treasurer  are  to  hold  office  for 
three  years.  Thirty  members  of  the  council 
are  to  be  elected  for  the  first  year,  lots 
being  drawn  to  determine  which  shall  hold 
office  for  one,  for  two  and  for  three  years, 
respectively;  at  each  subsequent  annual 
meeting  ten  members  of  the  council  are  to 
be  elected  by  a  plurality  vote  to  hold  office 
for  three  years.  The  council  has  power  to 
arrange  the  program  for  the  annual  meet- 
ing and  to  appoint  committees  to  investi- 
gate and  report  upon  subjects  germane  to 
the  purposes  of  the  association.  During 
the  year  1915  the  council  is  authorized  to 
spend  such  sums  out  of  the  funds  of  the 
association  as  may  be  necessaiy  for  the 
business  of  the  year,  and  also  to  defray 
expenses  incurred  in  the  organization  of 
the  association^ 


4.  Local  Societies. — ^The  question  of  the 
formation  of  local  societies  was  disciused 
at  some  length.  Although  the  sentiment 
of  the  meeting  was  apparently  unfavorable 
to  this  plan,  the  council  was  authorized  to 
take  the  matter  under  consideration  and  to 
report  at  the  next  meeting  upon  the  desir- 
ability of  the  formation  of  institutional  or 
territorial  chapters. 

5.  Dvss. — The  annual  dues  were  fixed 
at  $2.00. 

The  greater  part  of  the  concluding  ses- 
sion was  given  up  to  the  discussion  of 
topics  to  be  placed  upon  the  program  of 
the  association  for  the  ensuing  year.    The 
secretary  of  the  committee  on  organization 
read  a  number  of  interestingly   diverse 
topics  suggested  in  writing  by  members  not 
present.    A  paper  by  Professor  Royoe  of 
Harvard   University    on    "The    Case   of 
Middlebury    College    and    the    Carnegie 
Foundation"  was  read,   proposing   as  a 
suitable  subject  the  question  of  '^the  limits 
of  standardization"  in  educational  methods 
and  oi^anization,  and  the  ''standardizing" 
activities  of  extra-academic  corporations. 
This  subject,  and  the  two  following,  were 
finally  recommended  to  the  council  as  the 
topics  most  suitable  for  examination  by 
special  committees  and  report  during  the 
coming  year:  methods  of  appointment  and 
promotion;  the  manner  in  which  the  uni- 
versity teaching  profession  is  at  present  re- 
cruited, with  especial  reference  to  the  exist- 
ing system  of  graduate  fellowships   and 
scholarships.     Upon  Professor  Seligman's 
motion  the  council  was  also  instructed  to 
attempt  to  bring  about  a  merging  in  a  new 
committee  of  the  committees  already  created 
by  the  economic,  political  science  and  so- 
ciological associations  to  deal  with  the  sub- 
ject of  academic  freedom,  the  joint  com* 
mittee  to  be  authorized  to  investigate  the 
subject  in  behalf  of  this  association  and  to 
report  at  the  next  annual  meeting. 
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The  eommittee  appointed  to  present  nom- 
nations  for  officers  for  the  year  1915  re- 
ported, through   its   chairman,   Professor 
Tatlock,  of  Michigan,  that  in  the  time  at 
its  disposal  it  had  not  been  able  to  make 
rafficiently  well-considered  nominations  for 
more  than  twenfy-eight  places  on  the  coun- 
cil Professor  H.  C.  Warren,  of  Princeton 
University,   who  was  nominated  for  the 
seeretarjTship,    declined    the    nomination. 
The  following   were    elected:    President: 
John  Dewey,  Columbia  University,  educa- 
tion; Vice-president:  J.  M.  Coulter,  Uni- 
Teraity  of  Chicago,  botany;  Treasurer:  J. 
C.   Bolfe,    University    of    Pennsylvania, 
LatiD.   Members  of  the  council :  M.  Bloom- 
field,  Hopkins,  Sanskrit ;  E.  Capps,  Prince- 
ton, QreA;  A.  P.  Carman,  Illinois,  phys- 
ics; A.  S.  Cross,  Tale,  English;  G.  Dock, 
Washington  University,  St.  Louis,  medi- 
cine; H.  D.  Poster,  Dartmouth,  history; 
E.  C.  Franklin,  Stanford,  chemistry;  C. 
H   Gayley,    California,    English;    R.    G. 
Harrison,   Tale,   zoology;  W.  H.   Hobbs, 
Michigan,  geology;  A.  R.  Hohlfeld,  Wis- 
eoDsin,  Grennan;  G.  E.  Howard,  Nebraska, 
hktoTy;  A.   O.  Love  joy,  Hopkins,  philos- 
ophy; W.  T*  Magruder,  Ohio,  engineering; 
J.  Ll  Meriam,  Missouri,  education ;  A.  A. 
IGchelson,  Chicago,  physics;  W.  B.  Munro, 
Harvard,  political  science;  A.  A.  Noyes, 
Hassaehnsetts     Institute    of    Technology, 
ehemistiy;     B.     C.    Pickering,    Harvard, 
aitionomy;     H-    C.    Warren,    Princeton, 
p^ebology;  K.  Weeks,  Columbia,  Romance 
philology;    H.    S.  White,  Vassar,  mathe- 
Butics;    J.    BT.     Wigmore,    Northwestern, 
law;  W,   F.    Willcox,  Cornell,  economics. 
The  officers  elected  were  given  power  to 
fil  the  vacancies  remaining  in  the  council, 
ind  to  elect  a  secretary  to  serve  during  the 
jear;  it  was  voted  that,  pending  the  elec- 
tion of  a  secretaiy.  Professor  Lovejoy,  of 
Johns  Hopkins    University,  be   asked  to 


continue  to  discharge  the  duties  of  that 
office. 

Votes  of  thanks  were  extended  to  the 
Chemists'  Club  for  their  courtesies;  to  the 
Women's  University  Club  for  hospitalities 
to  woman  members  of  the  profession  in  at- 
tendance at  the  meeting;  and  to  the  officers 
and  members  of  the  committee  on  organi- 
zation. The  meeting,  notable  in  the  his- 
tory of  the  American  universities  and  dis- 
tinguished by  the  number  of  eminent 
scholars  attending  and  by  the  interest  and 
quality  of  its  discussions,  then  adjourned*. 

It  is  perhaps  advisable  to  put  on  record 
at  this  time  the  history  of  the  steps,  ante- 
cedent to  this  meeting,  taken  in  the  organi- 
zation of  the  new  association.  The  project 
was  initiated  by  a  communication  signed 
by  most  of  the  full  professors  of  the  fac- 
ulty of  the  Johns  Hopkins  University, 
which  was  sent,  in  the  spring  of  1913,  to 
the  members  of  the  faculties  of  nine  other 
universities,  inviting  the  latter  to  consider 
the  advisability  of  the  formation  of  such  a 
society,  and  to  send  delegates  to  an  in- 
formal conference  for  discussion  of  the 
matter.  A  favorable  response  was  received 
in  all  cases,  and  statements  expressing  a 
conviction  of  the  desirability  of  the  crea- 
tion of  some  such  professional  association 
were  drawn  up  and  signed  by  members  of 
the  faculties  of  nearly  all  the  universities 
addressed.  The  proposed  conference  was 
held  at  Baltimore  on  November  17,  1913; 
it  was  attended  by  18  delegates  from 
the  following  universities:  Clark,  Colum- 
bia, Cornell,  Harvard,  Johns  Hopkins, 
Princeton,  Wisconsin  and  Tale.  The  chair- 
man of  this  conference.  Professor  Bloom- 
field,  was  authorized  to  appoint  a  com- 
mittee on  organization,  representing  the 
principal  subjects  of  study  and  the  prin- 
cipal universities.  This  committee,  under 
the  chairmanship  of  Professor  Dewey, 
after  prolonged  discussion,   decided  that 
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it  would  not  attempt  to  define  the  condi- 
tions of  eligibility  for  membership,  but  that 
invitations  to  join  in  the  formal  organiza- 
tion of  the  association  should  be  sent  to 
persons  of  full  professorial  rank  whose 
names  appeared  on  the  lists  of  distin- 
guished specialists  prepared  for  the  com- 
mittee in  each  of  the  principal  subjects, 
provided  that  such  professors  were  con- 
nected with  institutions  having  five  or  more 
names  upon  these  lists.  Some  650  of  those 
to  whom  these  invitations  were  sent  have 
thus  far  expressed  their  sympathy  with  the 
general  purposes  formulated  in  the  circu- 
lar of  the  committee  on  organization,  and 
their  purpose  to  adhere  to  the  association. 
In  accordance  with  the  action  above  re- 
ported, members  of  the  university  teaching 
profession  who  did  not  receive  invitations 
to  the  New  York  meeting,  and  who  desire 
to  become  members  of  the  Association,  are 
asked  to  signify  that  desire  to  any  of  their 
colleagues  who  are  already  charter  mem- 
bers or  who  may  become  such  during  the 
period  allowed  for  that  purpose — ^the  first 
three  months  of  the  present  year. 

A.  0.  LOVBJOT, 

Secretary 
Johns  Hopkins  UNivERSirr 


THE   AMERICAN   ASSOCIATION   FOB    THE 
ADVANCEMENT  OF  SCIENCE 

SAFETY  ENOINEEBING^ 

The  address  which  forms  part  of  the 
duty  each  year  of  your  successive  chair- 
men might  have  for  its  unvar3dng  subject 
the  newest  subdivision  of  the  engineer's 
field,  since  each  year  seems  to  furnish  a 
new  title  to  our  lengthening  list  of  engi- 
neering specialists. 

One  of  the  late  differentiations  calls  at- 

1  Address  of  the  vice-president  and  chairman  of 
Section  D  of  the  American  Association  for  the 
Advancement  of  Science,  Philadelphia,  Decem- 
ber 31,  1914. 


tention  to  the  field  of  safety  engineering, 
and  I  bring  to  your  attention  some  phases 
of  this  work.    This  portion  of  the  field  of 
engineering  can  not  be  said  to  involve  any 
radically  new  fact  or  discovery,  but  to  be 
rather  a  new  grouping  of  interests  as  a  re- 
sult of  a  change  of  accent  among  the  many 
industrial  factors.    In  developing  any  engi- 
neering design  there  is  usually  a  compro- 
mise between  prime  factors  which  dominate 
the  result  and  minor  factors  which  receive 
less  accent;  so  also  in  industrial  life  sneh 
prime  factors  as  production,  cost,  profits, 
expansion,   etc.,  have  heretofore  received 
the  greater  accent,  while  the  item  of  safety 
of  the  employee  and  the  public,  which  has 
always  been  a  factor  in  design  and  in  man- 
agement, has  oftentimes  been  given  rela- 
tively small  weight.     There  is  a  rapidly 
growing  feeling  that  every  industry  should 
receive  its  workers  each  day  in  fit  condi- 
tion and  should  return  them  to  their  homes 
whole  and  in  like  fit  condition.    Strong  ac^ 
cent  is  now  being  given  to  this  idea,  which 
has  resulted  in  a  movement  of  very  con- 
siderable momentum,  and  this  change  in 
accent  is  finding  its  expression  in  various 
legislation,    in    workmen's    compensation 
acts,  in  the  whole  safety  movement,  includ- 
ing the  work  of  safety  engineering.    Safety 
engineering  has  for  its  object  the  elimina- 
tion of  industrial  accidents.    While  the  re- 
sult of  such  an  accident  was  borne  largely 
by  the  injured  individual,  the  prevention 
of  accidents  remained  more  or  less  of  a 
minor  factor  in  industrial  problems,  but  as 
the  industry  is  required  to  carry  directly 
a  larger  share  of  the  burden  resulting  from 
accident,  the  problem  has  become  one  of 
prime   importance.     Each   engineer,    me- 
chanical, electrical,  civil  and  mining,  is  now 
asked  to  view  his  work  from  a  nevr  angle. 
Guards,  guides  and  protective  devices  are 
added  where  it  was  perfectly  evident  these 
devices  should  have  been  before,  but  it  be- 
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eomes  equally  evident  that  this  is  a  most 
sapeifieial  and  inadequate  treatment  of  a 
Bubject  of  large  proportions.  Statistical 
information  is  needed  as  to  the  kind  of  in- 
jury and  the  success  of  preventive  meth- 
ods. Questions  arise  as  to  the  bearing  on 
the  accident  problem  of  nationality,  gen- 
eral intelligence,  age,  temperance,  fatigue, 
bluing,  lighting  and  a  multiplicity  of  fac- 
tor Tuaally  considered  as  outside  of  the 
field  sonreyed  by  the  engineer.  The  purely 
engineering  phase  of  this  problem  has  been 
wioQsIy  estimated  as  forming  only  10  to 
25  per  cent,  of  the  whole,  the  problem  be- 
ing more  largely  one  of  mental  attitude 
toward  the  thought  of  safety  on  the  part  of 
the  employee  and  the  whole  organization, 
hat  the  engineer's  point  of  view  seems  par- 
ticnlariy  favorable  as  a  point  of  departure 
for  exploring  the  whole  field  and  reducing 
observations  to  concrete  changes  in  equip- 
ment and  management.  This  situation  has 
produced  the  safety  engineer.  His  work 
is  a  new  grouping  of  studies  and  interests. 
Beside  his  purely  engineering  training  he 
is  bionght  close  to  the  doctor,  the  chemist, 
the  social  worker,  the  statistician,  the  works 
diplomat,  the  psychologist,  the  labor  or- 
poization,  legislative  limitations  and  the 
lawyer.  He  can  no  longer  measure  all  his 
vori:  directly  in  dollars  and  he  looks  first 
tc  a  oolmnn  of  statistics  for  evidence  of  his 
profits. 

In  the  large  industrial  organizations  the 
W  engineers  are  thus  engaged,  under  the 
inmiediate  observation  of  the  administra- 
tive head  The  excellent  results  which 
have  been  obtained  in  the  reduction  of  acci- 
dcDts  aecounts  for  the  enthusiasm  shown 
by  iDdnstrial  safety  workers  and  organiza- 
tkms. 

Mnch  of  this  work  requires  only  special 
attention  to  the  idea  of  safety  as  an  impor- 
tut  matter,  time,  patience,  careful  obser- 
vition,  and  the  application  of  obvious  rem- 


edies which  are  already  in  use.  The  firreat 
need  at  this  point  is  for  standardization  of 
method.  Considerable  sums  are  expended 
for  protective  devices  and  constructions 
which  are  more  or  less  inadequate  and 
which  have  to  be  replaced  as  the  art  de- 
velops. In  fire  protection  and  electric 
installation,  it  has  been  found  necessary  to 
standardize  equipment  and  a  similar  need 
is  to  be  met  in  safety  methods  and  devices. 
This  can  be  brought  about  by  preparing 
standard  detailed  specifications  covering 
each  case  or  by  requiring  the  use  of  ap- 
proved devices,  the  approval  to  be  issued 
by  some  investigative  body  provided  for 
the  purpose.  Detailed  specifications  are 
apt  to  be  confusing  and  cumbersome  and 
lack  the  simplicity  of  an  approval  systenL 
The  approval  of  safe  devices  must,  how- 
ever, be  done  by  some  body  whose  decisions 
will  conmiand  general  support  as  being  the 
result  of  careful  investigation. 

In  the  mineral  industries  where  the  gov- 
emment  has  provided  an  investigative 
bureau  for  the  specific  purpose  of  ''increas- 
ing safety,"  the  method  of  granting  ap- 
proval to  safe  devices  after  careful  investi- 
gation is  already  in  operation  and  has  so 
far  provided  a  list  of  permissible  explosives, 
approved  miners'  electric  lamps,  explosion- 
proof  electric  motors,  switches,  etc.  Such 
work  must  of  necessity  move  slowly,  for 
careful  investigation  requires  both  time 
and  money.  For  the  general  industrial 
field  other  interests  are  preparing  to  pro- 
vide a  means  of  standardizing  similar  to 
that  brought  about  by  the  underwriters' 
fire  insurance  regulations. 

Much  of  the  more  obvious  preventative 
measures  can  be  recognized  by  members  of 
any  and  every  organization,  but  there  is  a 
class  of  investigation  the  need  of  which  has 
become  quite  evident  which  can  not  be  ex- 
pected of  the  usual  industrial  organization. 
Unsafe  conditions  are  sometimes  the  result 
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of  obscure  physical  facts,  not  so  readily 
apparent,  and  these  cases  require  long  and 
careful  scientific  investigation  with  ade- 
quate laboratory  facilities.  An  excellent 
illustration  of  this  is  found  in  the  hazard 
of  coal-mine  explosions.  Such  a  subject  is 
one  studied  with  difficulty  by  a  single  indus- 
trial oi^anization  and  must  be  referred  to 
some  agency  specially  equipped  for  inves- 
tigative woi^  involving  engineering,  chem- 
istry, physics  and  a  very  considerable  ex- 
penditure of  funds.  The  mining  industry 
presents  many  such  problems,  such  as  the 
ignition  of  gases  and  various  coal  dusts  by 
explosives,  by  electric  sparks,  and  static 
discharges,  and  by  filaments  of  broken  elec- 
tric lamps.  The  permissible  limits  of  vitia- 
tion of  mine  air  by  natural  gases,  oxidiza- 
tion of  timbers,  dusts  and  fumes  and  by  the 
use  of  internal  combustion  engines  for 
haulage;  these  require  extensive  physio- 
logical as  well  as  field  and  laboratory  in- 
vestigation. The  deterioration  of  vital  parts 
of  equipment  by  fatigue,  shock  and  corro- 
sion demands  laboratory  investigation  to 
devise  means  for  proper  protection  and 
inspection. 

Every  industry  will  present  similar 
safety  problems  that  must  be  studied  more 
carefully  than  can  be  expected  of  the  un- 
aided industrial  organization.  It  is  this 
phase  of  safety  engineering  that  I  wish  to 
specially  emphasize. 

There  are  several  agencies  that  can  be 
expected  to  meet  in  various  degree  this 
need.  One  of  the  most  promising  is  that 
of  cooperation  between  a  group  of  mem- 
bers of  an  industry  and  established  labo- 
ratories, federal,  state  or  educational,  which 
laboratories  may  be  specially  fitted  by  men 
and  equipment  for  investigating  the  special 
problem  in  hand.  By  this  method  the 
industry  furnishes  funds  for  the  work 
while  the  laboratories  furnish  oversight, 
direction  and  experience  in  similar  inves- 


tigations. An  investigation  of  the  causes 
of  explosion  of  grain  dust  by  a  group  of 
millers  and  men  interested  in  coal-dust  ex- 
plosions from  the  Federal  Bureau  of  Mioes 
illustrates  this  method.  Such  cooperation 
between  industrial  organizations  and  inves- 
tigative agencies  in  safety  problems  shonld 
be  greatly  extended. 

Investigative  work  in  engineering  labo- 
ratories connected  with  educational  insti- 
tutions have  confined  their  attention  largely 
to  questions  of  efficiency.    The  present  in- 
creased accent  on  problems  of  safety  should 
find  a  similar  accent  in  college  engineering 
courses.    Courses  in  engineering  design  and 
construction  could  without  change  in  hours 
or  relative  weight  in  the  whole  course  give 
increased  emphasis  to  questions  of  safety 
by  a  careful  selection  of  illustrative  prob- 
lems.    Many   organizations    require   that 
every  drawing  be  ** checked  for  safely'*  so 
that  each  construction  has  been  criticized 
from  this  point  of  view  and  made  to  con- 
form to  safety  standards.     The  standard 
screw  and  nut  which  has  demanded  the  at- 
tention of  generations  of  budding  engineeis 
in  courses  in  drawing  and  design  should 
find  a  worthy  running  mate  in  the  standard 
safety  hook  or  guard  railing  or  belt  pro- 
tection.    This  change  of  emphasis  should 
follow  also  into  the  engineering  laboratories. 
As  an  illustration,  it  is  essential  for  safety 
that  gasoline  locomotives  used  in  mines  or 
any  enclosed  space  shall  produce  exhaust 
gases  as  free  from  carbon  monoxide  as  pos- 
sible.   The  size  of  machine  that  can  safely 
be  used  under  any  given  mine  condition  is 
a  function  of  this  carbon  monoxide  output^ 
and  a  study  of  the  performance  in  this  re- 
gard is  of  quite  as  much  importance  as  a 
study  of  the  capacity  or  economy  of  the 
engine. 

State  engineering  experiment  stations  in 
those  states  which  have  established  such 
institutions  can  also  be  expected  to  take  an 
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mereasing  interest  in  investigations  of 
safety  problems  peculiar  to  the  industries 
of  each  state.  Their  function  has  been  to 
inyestigate  fundamental  problems  relating 
to  the  efficient  use  of  the  material  resources 
of  the  state,  but  the  change  of  emphasis 
bitmght  about  by  the  safety  movement  will 
make  safety  problems  of  equal  moment. 

Another  agency  for  the  organized  study 
of  safety  problems  is  found  in  the  banded 
easoalty  insurance  companies,  who  are  in 
a  peculiarly  favorable  position  to  bring  an 
economic  pressure  to  bear  upon  the  indus- 
tries to  install  standard,  adequate  safety 
deyices.  They  propose  to  oflFer  a  reduction 
in  rates  where  approved  safety  devices  are 
installed  and  the  underwriters'  laboratories 
are  hereafter  to  test  approved  safety  de- 
vices to  reduce  accident  risks  as  well  as  de- 
yices for  reducing  fire  risks. 

The  general  government  is  also  aiding  in 
safely  engineering,  as  it  is  the  province  and 
duty  of  the  Federal  Bureau  of  Mines  to 
eondnct  investigations  with  a  view  to  in- 
creasing safety  in  the  mining,  quarrying, 
metallurgical  and  other  mineral  industries. 
This  is  the  first  government  bureau  to  be 
established  with  the  specific  object  of  study- 
ing industrial  safety  in  fields  other  than 
transportation.     The  laboratory  facilities 
include  an  equipped  coal  mine  for  the  study 
of  mine  explosions,  chemical  and  physical 
laboratories,  and  the  new  buildings  about 
to  be  commenced  include  mechanical  and 
electrical  laboratories. 

These  numerous  agencies  for  the  careful 
study  of  safety  problems,  which  lie  just 
behind  the  field  of  the  self-evident  and  in 
tbe  land  of  the  more  or  less  obscure,  will 
each  contribute  something  to  the  motley 
interests  of  the  safety  engineer  and  will 
help  to  eliminate  industrial  accidents. 


0.  P.  Hood 


U.  8.  BuKEAU  or  Mnns 


I808TA8T  AND  BADIOACTIVITTi 

It  is  the  purpose  of  this  paper  to  point 
out  some  apparent  discrepancies  between 
the  observations  of  geodesists  on  isostasy 
and  the  inferences  which  some  radiologists 
have  drawn  as  to  the  great  age  of  certain 
specimens  of  minerals.  It  seems  well  to 
begin  by  reviewing  the  results  of  isostatic 
investigations  in  order  to  estimate  the 
degree  of  confidence  to  which  they  are  en- 
titled; and  recent  advances  in  radiology 
demand  similar  attention. 

Correlation  of  these  widely  distinct  re- 
searches is  possible  because  it  happens  that 
the  emission  of  heat  by  a  globe  whose  excess 
temperature  is  due  solely  to  radioactivity 
obeys  Fourier's  law  exactly  as  does  that 
emitted  by  a  hot  but  radioinactive  globe. 

Geology  as  a  science  is  conditioned  by 
the  state  of  the  earth's  interior,  and  our 
knowledge  of  its  constitution  is  now  ad- 
vancing. So  late  as  the  foundation  of  this 
society  in  1889  the  Cartesian  doctrine  of 
a  fiuid  earth  enclosed  in  a  very  rigid  shell 
a  score  or  two  of  miles  in  thickness  was 
held  by  most  geologists.  We  now  know 
that  the  globe  is  solid  and  on  the  whole  of 
great  rigidity  and  probably  divisible  into 
at  least  four  distinct  shells  each  more  rigid 
than  that  overlying  it,  that  the  irregular- 
ities in  density  and  structure  which  are  so 
marked  at  the  surface  extend  only  to  a 
depth  of  something  like  a  fiftieth  of  the 
earth's  radius;  that  open  cavities  or  cracks 
may  exist  at  depths  of  20  miles  and  very 
possibly  down  to  the  level  of  isostatic 
compensation.  We  know  too  that  the  earth 
is  radioactive  but  that  the  radioactivity  is 
superficial,  reaching  only  to  a  moderate 
though  uncertain  level ;  we  also  know,  how- 
ever, that  the  earth's  heat  is  not  wholly 

1  Abstraot  of  the  presidential  address  before  the 
Geological  Society  of  America,  December,  1914. 
The  full  paper  is  too  long  for  oral  delivery  and 
only  this  abstract  was  read  at  the  meeting. 
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of  radioactive  origin.  More  infonnation  is 
certainly  in  store  for  ns,  for  Mr.  Michelson 
is  now  measuring  the  terrestrial  tides  in 
terms  of  the  wave-length  of  light,  while 
methods  have  been  developed  by  which  the 
distribution  of  density  above  the  level  of 
isostatic  compensation  can  be  studied. 

Thus  the  future  is  full  of  hope.  The 
rational  method  of  attaining  it  is  to  make 
trial  hypotheses,  and  to  devise  methods  of 
testing  them. 

Laplace  seems  to  have  been  the  first  to 
grasp  the  problem  of  isosta£fy  and  in  1818 
he  maintained  that  the  irregularities  of 
the  earth  and  the  causes  which  disturb  its 
surface  extend  to  but  a  small  depth.  I  do 
not  find  in  his  memoirs  any  rigorous  proof 
of  this  interesting  anticipation.  Sir  John 
Herschel  in  1833  regarded  the  earth  as  a 
yielding  mass  and  considered  erosion  and 
deposition  as  the  primum  mobile  of  geology, 
but  he  did  not  pursue  the  subject.  Arch- 
deacon Pratt  in  1858  first  expressed  the 
hypothesis  of  isostasy  in  exact  terms,  dis- 
cussing it  mathematically  and  adducing 
evidence  in  its  favor  from  the  geodetic 
survey  of  India. 

As  we  all  know,  the  enormous  labor  need- 
ful to  prove  the  hypothesis  from  deflections 
of  the  vertical  was  undertaken  by  Mr.  John 
F.  Hayford.  Mr.  Helmert  characterized 
Hayford's  investigation  as  **  truly  magni- 
ficent" and  called  the  underlying  idea  the 
Pratt-Hayford  hypothesis. 

Helmert  himself  devised  a  method  of 
testing  isostasy  by  observations  on  the  in- 
tensity of  gravity  instead  of  deflections. 
His  results  coincide  almost  exactly  with 
Hayford 's  and  thus  immensely  strengthen 
the  theory.  At  Helmert 's  suggestion  also 
Mr.  0.  Hecker  made  many  observations  on 
the  intensity  of  gravity  at  sea.  These  ob- 
servations are  indeed  of  inferior  accuracy, 
but  suffice  to  prove  that  isostatic  compensa- 
tion exists  beneath  the  Atlantic  and  the 


Pacific  as  well  ad  under  the  United  Stated. 

In  my  opinion  the  geodetic  evidence  for 
isostasy  is  so  manifold  and  so  consistent  as 
to  amount  to  proof.  Equilibrium  is  nearly 
or  quite  complete  at  a  depth  of  between  110 
and  140  kilometers,  the  most  probable 
value  being  near  120  kilometers. 

Messrs.  Hayford  and  Bowie  have  also 
investigated  the  effect  of  isostasy  on  the 
intensity  of  gravity  in  the  United  States 
and  at  selected  stations  in  other  parts  of 
the  world.  This  research  confirms  the 
existence  of  isostasy,  but  reveals  certain 
anomalies  due  either  to  imperfect  compen- 
sation some  120  kilometers  from  the  sur- 
face or  to  irregularities  in  the  distribution 
of  density,  or  to  both  causes. 

It  is  shown  in  my  paper  that  the  largest 
deflections  in  the  United  States  and  also 
the  largest  anomalies  could  be  accounted 
for  by  a  spherical  batholith,  say  of  peri- 
dotite,  just  buried  beneath  the  surface  and 
having  a  diameter  of  8^  miles.    Of  course 
such  a  batholith  would  not  be  considered 
surprising  by  geologists.    "When  the  exists 
ence  and  abundance  of  dikes,  sills  and  lac- 
coliths at  aU  accessible  levels  is  considered, 
as  well  as  the  probability  of  their  prevalence 
at  all  levels  above  the  deepest  volcanic  foci, 
it  appears  that  heterogeneities  in  the  earth's 
outer  shell  are  of  the  order  of  magnitude 
needful  to  account  for  the  gravity  anom- 
alies.   In  short  there  is  much  evidence  for 
the  conclusion  that  compensation  at  the 
compensation  level  is  very  nearly  complete. 

If  so,  the  mass  beneath  that  level  must  be 
almost  free  from  strain  and  can  have  cooled 
but  little  from  its  primeval  temperature. 

On  the  isostatic  theory  the  continents 
stand  out  above  the  bottom  of  the  ocean  be- 
cause of  inferior  density.  This  inferiority- 
may  be  due  to  higher  temperature  or  to 
voids  such  as  joints,  or  to  both.  A  thirtl 
possibility  is  that  it  might  be  due  to  liHio- 
logical  differences,  but  of  that  there  is  ;zio 
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meteica  The  sub-continental  temperature 
k  eomparatively  high;  for  the  thermo- 
Betrie  gradient  shows  that  at  the  level  of 
average  sea  bottom  the  rocks  below  the 
eoDtinentB  have  a  temperature  of  about 
W,  while  at  the  bottom  of  the  sea  the 
ihermometer  stands  near  zero.  As  for 
emhing  and  jointing,  recent  experiments 
in  my  laboratory  show  that  the  volume  of 
I  brittle  substance  such  as  sulphur,  con- 
fined in  a  brass  tube,  may  be  increased  to 
the  extent  of  more  than  six  per  cent,  by 
toding  the  tube.  There  can  be  no  ques- 
tion that  rocks  would  behave  in  much  the 
nine  way  under  such  confinement  as  that 
to  which  deep-seated  rocks  are  subject. 

If  the  average  subcontinental  mass  down 
to  the  compensation  level  had  3  per  cent, 
aore  voids  than  the  sulM)ceanic  mass,  this 
todd  account  for  the  present  mean  eleva- 
tion of  the  land.  The  same  result  would 
follow  if  the  average  temperature  under  the 
continents  were  40°  higher  than  under  the 
Mean.  Or  again,  the  combination  of  20° 
txeesB  of  temperature  and  1^  per  cent, 
excess  of  voids  would  account  for  the  con- 
tinents. 

If  the  areas  occupied  by  the  continents 
were  originally  bounded  by  the  same  level 
nrface  as  the  ocean  bottoms,  but  possessed 
a  smaller  conductivity,  so  that  they  cooled 
inone  slowly,  then  it  can  be  shown  that  the 
wth  would  constitute  an  imperfect  heat 
ttgxne  and  that  abundant  energy  would 
he  available  for  crumpling  and  crushing 
of  the  rooks  or  for  the  elevation  of  the 
eontinents. 

Passing  now  to  the  recent  developments 
of  radiology,  that  wonderful  branch  of 
physics  has  very  recently  developed  fresh 
mrprises.  Rutherford  has  put  forward  a 
andear  theory  of  the  atom,  and  van  den 
^loek  has  shown  that  the  place  of  an  de- 
Stent  in  the  periodic  table  is  determined  not 
Vjr  its  atomio  weight,  but  by  the  number  of 


poeitive  electric  charges  carried  by  the  nu- 
eleus.  I^iiis  number  of  charges  is  known  as 
the  atomic  number. 

Now  comes  the  astounding  feature  of  the 
subject.  It  has  been  definitely  discovered 
by  Mr.  Soddy,  Sir  Ernest  Rutherford  and 
others  that  a  single  atomic  number  may  be 
borne  by  each  of  several  substances  which 
may  have  different  atomic  weights  and,  in 
the  case  of  radioactive  substances,  differ- 
ent stabilities,  but  which  are  inseparable  by 
ordinary  chemical  or  physical  properties. 
They  display  the  same  chemical  reactions, 
the  same  electrochemical  behavior,  the 
same  spectrum,  the  same  volatility.  It 
would  appear,  according  to  Rutherford, 
that  the  chai^  on  the  nucleus  is  the  funda- 
mental constant  which  determines  the  phys- 
ical and  chemical  properties  of  the  atom. 
Soddy  calls  the  members  of  a  group  of  ele- 
ments bearing  a  siogle  atomic  number  and 
occupying  therefore  a  single  place  in  the 
periodic  table  ''isotopes." 

So  far  as  lead  k  concerned,  this  revolu- 
tionary doctrine  has  been  authoritatively 
confirmed  by  T.  W.  Richards,  who  actually 
finds  the  atomic  weight  of  lead  from  urani- 
nite  deposits  unmistakably  lower  than  that 
of  ordinary  lead. 

The  discovery  of  isotopism  sufficiently 
explains  the  great  discrepancies  in  the  ages 
of  minerals  as  computed  from  the  uranium- 
helium  ratio  and  the  uranium-lead  ratio. 
These  ratios  also  no  longer  seem  adapted 
to  age  determinations.  It  seems  veiy  pos- 
sible, however,  that  the  growing  knowledge 
of  atomic  structure  may  eventually  lead  to 
trustworthy  methods  of  age  determination 
from  radioactive  phenomena;  but  in  the 
meantime  other  methods  must  be  resorted  to. 

If  the  earth  has  cooled  externally  from 
a  high  temperature,  there  must  be  a  cer* 
tain  level  at  which  the  temperature  of  the 
rock  most  closely  approaches  the  melting 
point  at  the  prevailing  pressure.    This  may 
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be  called  the  eutectie  level  because  the 
additional  temperature  necessary  to  fusion 
would  there  be  a  minimum.  The  question 
then  arises  what  relation  may  be  supposed 
to  exist  between  the  eutectie  level  and  the 
level  of  compensation. 

In  computing  the  temperature  distribu- 
tion of  a  cooling  globe  which  owes  a  part 
of  its  heat  to  compression,  or  to  initial  tem- 
perature, and  another  part  to  radioactivity, 
it  is  necessary  to  proceed  by  trial  and  error, 
or  to  test  various  assumptions  and  consider 
which  best  fits  the  facts.  I  have  assumed 
various  ages  and  computed  other  condi- 
tions corresponding  to  the  actual  heat 
emission  of  the  globe.  These  other  condi^ 
tions  are  the  depth  of  the  eutectie  level, 
the  thickness  of  the  radioactive  shell  (sup- 
posed uniform)  and  the  proportion  of  the 
surface  gradient  due  to  radioactivity.  Two 
cases  are  of  special  interest,  the  assumed 
ages  being  68  million  years  and  1,314 
million  years. 

For  the  lower  age  the  eutectie  level  is  at 
a  depth  of  121  kilometers,  and  thus  coin- 
cides with  Hayford's  compensation  level, 
the  radioactive  layer  is  2.58  kilometers  thick 
and  radioactivity  supplies  %  of  the  surface 
gradient  or  of  the  earth's  heat  emission. 
For  an  earth  1,314  million  years  old  the 
eutectie  level  lies  at  300  kilometers,  the 
radioactive  layer  is  12  kilometers  thick  and 
just  Yz  of  the  surface  gradient  is  due  to 
radioactivity.  In  this  ancient  earth  the 
highest  temperature  excess  due  to  radio- 
activity would  be  found  at  and  below  the 
bottom  of  the  active  layer  and  would 
amount  to  only  106°.  This  is  not  much  in 
comparison  with  the  temperature  of  lavas 
and,  if  this  age  is  the  highest  worth  con- 
sidering, most  of  the  earth's  heat  must  be 
due  to  compression. 

So  great  an  age  as  1,314  million  years 
seems  incompatible  with  other  features  of 
the  problem.  This  age  implies  that  a  thick 
shell  extending  from  the  compensation  level 


downward  to  and  beyond  the  eutectie  level, 
a  shell  more  than  200  kilometers  in  thick- 
ness, has  cooled  after  solidification  through 
an  average  temperature  interval  of  about 
600°.  Now  the  geodesists  have  shown  that 
at  the  compensation  level  the  strains  must 
be  small,  and  I  have  given  reason  for  be- 
lieving these  strains  even  smaller  than  those 
computed  by  the  geodesists.  But  I  hold  it 
impossible  that  a  layer  of  rock  200  kilo- 
meters thick  can  cool  600°  without  setting 
up  large  strains. 

On  the  other  hand,  no  such  diflSculty 
arises  in  the  case  of  an  earth  68  million 
years  old,  for  it  is  easy  to  show  that  only  a 
very  small  amount  of  cooling  has  occurred 
below  its  eutectie  level.    Furthermore,  in 
this  case  the  level  of  compensation  acquires 
a  definite  and  intelligible  physical  inter- 
pretation.   Local  fusion  would  bring  about 
compensation.     Where,   then,*  should   we 
look  for  compensation  if  not  at  the  eutectie 
level  t 

In  such  speculations  as  this  some  lati- 
tude must  be  allowed.  If,  as  the  geodesists 
suspect  it  may  be,  the  compensation  iSvel 
is  as  deep  as  140  kilometers,  and  if  this  is 
also  the  eutectie  level,  the  earth  is  100 
million  years  old,  the  radioactive  layer  is 
4.74  kilometers  thick  and  26  per  cent^  of 
the  heat  emitted  by  the  earth  is  of  radio- 
active origin. 

It  has  often  been  asserted  that  the  dis- 
covery of  radioactivity  indefinitely  pro- 
longs the  probable  age  of  the  earth.  To  me 
it  seems  that  the  determination  of  the  level 
of  compensation  limits  both  the  a^e  of  the 
earth  and  the  amount  of  radioactive  matter 

in  its  outer  shell.       Qeobge  F.  Bbokeb 
U.  S.  Geological  Suevxy 


TRE  CONSTITUTION  OF  TEE  ATOM^ 

The  subject  of  the  constitution  of  the  atom 
has  come  into  extreme  prominence — great  ad- 

1  From  the  address  of  the  president  of  the  Boyal 
Society,  8ir  William  Crookes,  at  the  anniversary 
meeting  on  November  30,  and  printed  in  Naturem 
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Tinoes  have  been  made — ^while  mucli  light  has 
been  thrown   on   the   ultimate  structure   of 
matter.    Years  ago,  during  the  persistent  and 
^tystematic   fractionation    of   yttrium,    I   ex- 
pkined  that  lahad  succeeded  in  separating 
&  atoms    of    the    so-called    elements    into 
groups;  these  groups  undoubtedly  exhibited 
diferent  phosphorescent  Bi>ectra  and  presum- 
ably had  different  atomic  weights — although 
from  the  chemical  point  of  view  all  the  groups 
behaved  similarly.     I  concluded  that,  of  the 
lines  and  bands  of  the  compound  spectrum 
of  sn  element,  some  are  furnished  by  certain 
atoms  and  some  by  others.    I  pointed  out  that 
liua  was  not  likely  to  be  an  isolated  case;  that 
probably  in  all  so-called  elements  the  whole 
spectrum  does  not  come  from  all  the  atoms — 
that  different  spectral  rays  come  from  differ- 
ent atoms,  which  may  be  interpreted  to  mean 
ihat  there  are  definite  differences  in  the  inter- 
nal motions  of  the  several  groups  of  which  the 
ttoms  of  a  chemical  element  consist.    I  ven- 
,  fared  to  suggest  a  possible  explanation  of  these 
factSi  based  on  the  assumption  that  acting  on 
tie  original  proiyle  were  two  forces — one  of 
the  character  of  time,  accompanied  by  a  lower- 
ing of  temperature,  while  the  other,  swinging 
to  and  fro  like  a  pendulum,  and  having  periodic 
cycles  of  ebb  and  flow,  rest  and  activity,  would 
be  intimately  connected  with  the  force  of  elec- 
truntj.    I  arrived  at  a  presentation  of  the  ele- 
ments on  a  lenmiscate  path  which  seemed  to 
ne  to  throw  some  light  on  the  question  of  their 
Senesis.     My  researches  seemed  to  show  that 
the  persistence  of  the  ultimate  character,  the 
eternal  self -existence,  the  f ortuitons  origin  of 
the  chemical  elements,  could  no  longer  be  re* 
garded  merely  as  probable. 

Apparently  bodies  exist  which  iK)sse88  dose 
upon  the  same  atomic  weights  and  combine  in 
de&ute  proi>ortioL9  with  other  substances  and 
let  exhibit  certain  minute  differences.  For 
ftese  substances,  which^ire  capable  of  being 
isolated  and  identified,  a  suggested  the  name 
^meta-elemente."  Thus  there  appears  to  me 
to  be  a  gradation  of  molecules  of  different 
nnks  between  the  atom  tfnd  the  compound — 
and  these  aggrregations  of  atoms  ^n  certain 
eiicnmstances  might  well  p^ss  for  simple  ele- 
Beotary  bodies. 


In  recent  years  the  old  idea  of  the  ultimate 
atom  as  a  solid  particle,  spherical  or  otherwise, 
has  slowly,  almost  imperceptibly,  given  way 
to  the  more  rational  conceptio]W)f  a  minute 
planetary  or  "  Satumian  "  system  of  dazzling 
complexity;  the  conception  is  many-minded, 
aided  here  and  there  by  facts  that  failed  to 
fall  in  with  the  old  lines  of  thought    Among 
the  most  prominent  men  through  which  the 
new  conception  has  come  to  light,  we  have 
Kelvin,  Stoney,  Thomson,  and,  more  recently, 
headed  by  Sir  Ernest  Rutherford,  a  host  of 
vigorous  workers  in  the  new  science  of  radio- 
activity, who  have  built  up  a  conception  of 
atomic  physics  often  "  hard  to  be  understood,'* 
but  that  probably  is  a  mov#in  the  right  direc- 
tion.   Sir  Ernest  Eutherf  ord  supposes  the  atom 
to  be  composed  of  a  nuclear  positive  charge, 
exceedingly  small  compared  with  the  sphere 
of  action  of  the  atom,  and  consisting  of  a 
number  of  unit  charges.     Surrounding  this 
nucleus  is  an  external  shell  in  which  a  num- 
ber of  separate  negative  electrons   are  dis- 
tributed.    Professor    Soddy — ^whose   name   is 
closely   associated   with  that  of   Sir   Ernest 
Eutherford — is   one   of   the  earliest  workers 
in  radioactivity,  and  has  developed  a  theory  of 
the  chemistry  of  the  radio-elements  based  ui>on 
the  periodic  law  and  a  modified  form  of  lem- 
niscate  spiral  where  the  existence  of  pseudo* 
elements    having    slightly    different    atomic 
weight  but  identical  chemical  proi>erti6s  are 
set  out.     These  "isotopic"  elements  occupy 
the  same  place  in  the  periodic  table.    He  has 
thus  arrived,  by  a  totally  different  path  from 
the  one  I  traveled,  at  the  conception  of  an  ele- 
ment having  atoms  of  different  weight  though 
chemically  identical.    The  theory  has  recently 
received  some  confirmation  by  the  analyses  of 
the  lead  that  is  found  in  the  minerals  pitch- 
blende, thorianite,  etc.    In  my  own  laboratory 
a  spectroscopic  examination  of  the  lead  ipom 
Cornwall  pitchblende   has   shown   traces   of 
thallium  not  found  in  pure  assay  lead;  the 
unexpected  presence  of  this  element  may  have 
some  bearing  on  the  slightly  different  atomic 
weight  value's  recorded  for  the  lead  extracted 
from  the  radio-minerals. 

Without  risking  a  charge  of  being  unduly 
optimistic  I  think  I  may  believe  we  are  on  the 
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brink  of  striking  developments  in  our  knowl- 
edge of  the  structure  of  the  elusive  atom. 
Whatever  may  be  the  outcome  of  researches 
now  proaecuf^^  with  so  much  zeal  and  success, 
I  feel  that  Addison  was  speaking  with  the 
voice  of  prophetic  truth  when,  more  than  a 
hundred  years  ago,  he  said: 

Every  atom  is  a  standing  miracle  and  endowed 
with  such  qualitieB  as  could  not  be  impressed  upon 
it  by  a  Power  and  a  Wisdom  leas  than  infinite. 


SCIENTIFIC  NOTES  AND  NEWS 

The  colleagues  of  Professor  Theobald  Smith 
on  account  of  the  impending  severance  of  his 
connection  with  Harvard  TJniversity  after  a 
service  of  twenty  years  to  become  a  member  of 
the  Eockefeller  Institute  of  Medical  Besearch, 
are  arranging  to  present  a  bas-relief  of  Pro- 
fessor Smith  to  the  medical  school  and  reduc- 
tions of  this  will  be  made  and  presented  to 
each  donor  of  $10  or  more  to  the  fund.  A 
complimentary  dinner  will  be  given  to  Pro- 
fessor Smith  on  April  17. 

A  "GoRaAS  Medal"  to  be  given  yearly  in 
honor  of  Surgeon-General  Gorgas  has  been 
established  by  the  medical  reserve  corps,  U.  S. 
army.  New  York  state  division.  This  medal 
is  open  to  competition  to  members  of  the 
medical  corps  of  the  United  States  army,  to 
medical  reserve  corps  of  the  army  and  to 
members  of  the  medical  corps  of  the  organized 
militia.  Officers  may  submit  papers  on  any 
subject  of  a  medico-military  nature. 

The  GomeU  Society  of  Givil  Engineers  held 
on  January  22  in  New  York  City  its  tenth 
annual  dinner  and  reunion.  The  chief  guest 
was  Professor  Charles  D.  Marx,  of  Leland 
Stanford  Junior  University,  who  has  recently 
been  elected  president  of  the  American  Society 
of  Civil  Engineers. 

Dr.  J.  Scx)TT  Keltie,  secretary  of  the  Royal 
Geographical  Society,  has  been  awarded  the 
Cullum  gold  medal  of  the  American  Geo- 
graphical Society. 

The  Academy  of  Natural  Sciences  of  Phila- 
delphia has  elected  as  correspondents  Frank 
Dawson  Adams,  of  Montreal,  and  Alfred 
Werner,  of  Zurich. 


Dbl  H.  E.  Bobertson,  of  the  University  of 
Minnesota,  is  working  in  Professor  Aschoffs 
laboratory  and  clinic  at  Freiburg,  Baden.  He 
reports  himself  as  the  only  foreign  student  at 
present  in  attendance.  The  staff  of  over  thirty 
members  has  been  reduced  to  five  and  the 
number  of  students  from  130  to  40. 

Three  physicians  of  forty  who  took  Ihe 
recent  civil  service  examination  for  the  posi- 
tion of  director  of  public  health  education, 
in  the  city  of  New  York,  have  been  placed  on 
the  eligible  list,  and  President  Henry  Mosko- 
witz  of  the  municipal  commission  is  reported 
to  have  said  that  an  appointment  will  be  made 
within  a  few  days  by  Health  Commissioner 
Goldwater.  The  eligible  candidates  are:  Br. 
Ira  S.  Wile,  Dr.  Winthrop  Talbot  and  Dr. 
Charles  F.  Boldnan. 

The  Fenger  Fellowship  of  $dOO  for  1915  has 
been  assigned  to  Dr.  Gborge  L.  Mathers,  of 
the  resident  staff  of  the  Cook  Coiinty  Hoar 
pital,  Chicago,  who  will  carry  on  work  on  cer- 
tain bacteriological  problems  in  pneumonia. 

Mb.  Gborqe  p.  Vanier,  of  Steelton,  Pa.,  haa 
been  awarded  a  certificate  of  merit  by  The 
Franklin  Institute,  Philadelphia,  Pa.,  for  his 
potash  bulb.    This  bulb  has  been  particularly 
designed  for  use  in  the  determination,  in.  in- 
dustrial laboratories,  of  the  total  carbon,  in 
iron  or  steeL    Mr.  Vanier  is  chief  chemist  of 
the  Pennsylvania  Steel  Co.,  Steelton,  Pa.    Hia 
has  also  designed  zinc  tubes  and  sulpkaxio 
acid  bulbs  for  use  in  connection  with,  the 
Vanier  combustion  train  for  the  determination 
of  carbon  in  steel  by  the  direct  combustion 
method  with  the  electric  furnace. 

Professor  Arthur  Keith,  conservator  of 
the  museum  at  the  Royal  CoU^^  of  Surgeons 
of  England,  wiU  deliver,  during  the  latter 
part  of  March,  a  course  of  five  lectures  on 
the  bearing  of  recent  discoveries  on  our  con- 
ception of  the  evolution  and  antiquity  of  man. 

Colonel  George  W.  Goethaia,  who  has  been 
appointed  Stafford  Little  lecturer  on  public 
affairs  at  Princeton  University  for  this  year, 
delivered  an  illustrated  lecture  on  the  Panama 
Canal  at  Princeton  on  Wednesday  evening, 
January  27,  in  Alexander  Hall.    Owing^  to  the 
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di&nliy  in  arranging  satisfactory  dates, 
dieie  will  be  only  one  Stafford  Little  lectme 
this  year,  instead  of  the  nsnal  two.  The  leo- 
tare  will  be  published  by  the  Prinoeton  IJni- 
Terdty  Press  in  the  Stafford  Little  lecture 
Beries,  the  former  volumes  in  the  series  being 
1^  Qiover  Cleveland,  Joseph  H.  Choate^  Elihu 
Boot  and  J.  O.  Schurm&n. 

At  the  Founder's  Day  celebration  of  Olark 
UniTersity  on  February  1  the  speaker  will  be 
Dr.  R  8.  LUlie,  professor  of  biology  in  the 
univenity.  His  subject  is  ''The  Belation  of 
Universities  to  Livestigation." 

On  the  return  from  his  recent  journey  west, 
Dr.  Ales  Hrdlicka,  of  the  U.  S.  National  Mu- 
lemn,  lectured,  under  the  auspices  of  the 
Archedogical  Institute,  on  ''The  Origin  and 
Antiquity  of  the  American  Lidian,''  and  on 
'^Eyohtion  of  Man  in  the  Light  of  Keoent 
DiscoTeries,"  at  San  Diego,  Los  Angeles, 
Stanford,  Eeikel^,  San  Francisco,  Denver, 
Colorado  Springs  and  Pueblo. 

Pkofessob  CiiAba  a.  Bliss,  of  the  depart^ 
loent  of  chemistry  of  Wells  OoUege,  is  on 
Jeare  cf  absence  for  a  second  year  and  is  study- 
ing: at  Columbia  University.  Dr.  Minnie  A. 
Onham  continues  as  acting  professor  during 
MifiB  Bliss's  absence. 

Vr.  N.  C.  Nelson,  of  the  American  Mu- 
Kom  of  Natural  History,  has  returned  from 
Kreral  months'  archeological  field  work  in 
New  Mexico,  where  his  work  was  a  continua- 
tion of  that  of  previous  years  on  the  ancient 
villages  of  the  Tanos,  south  of  Santa  F6. 

AcooBDiNO  to  daily  papers  Mr.  Burt  M  Mc- 
Connell,  who  was  secretary  to  Stefansson,  the 
explorer,  and  meteorologist  of  the  Canadian 
Arctic  expedition  is  seeking  to  induce  either 
the  United  States  government  or  private  citi- 
SQs  to  send  two  hydro-aeroplanes  into  the  far 
iMirth  to  search  for  the  explorer,  who  has  not 
lieen  heard  from  in  over  a  year.  Mr.  McOon- 
^  has  returned  from  Ottawa,  where  he  tried 
to  interest  the  Naval  Service  Department  in 
^  project.  He  was  told  that  nothing  could 
k  done  at  this  time.  The  belief  in  Canada  is 
tiiat  Stefansson  and  his  two  companions, 
And^Bon  and  Storkerson,  are  still  alive  and 
^ohig  the  work  planned. 


The  city  of  Philadelphia,  acting  on  the 
recommendation  of  The  Franklin  Institute, 
Philadelphia,  Pa.,  has  awarded  the  John  Scott 
legacy  medal  and  premium  to  Dr.  Charles 
Edward  Guillaume,  of  Sevres,  France,  for  his 
alloy  invar.  This  alloy  contains  approximately 
6B.6  per  cent  iron  and  36.2  per  cent  nickeL 
It  is  characterized  by  possessing  an  extremely 
small  coefficient  of  linear  expansion,  about 
0.0000004  per  degree  Centigrade^  Within  the 
limits  of  atmospheric  temperature  change,  its 
expansion  is  very  exactly  proi>ortional  to  the 
temperature.  It  has  a  modulus  of  elasticity  of 
about  two  thirds  that  of  steel,  and  its  hard^ 
ness  is  greater  than  that  of  hard  brass.  Invar 
has  found  a  wide  application  in  metrology  and 
horology.  In  the  former,  it  is  particularly 
useful  for  secondary  standards  of  length,  and 
in  the  latter  it  is  employed  for  pendulum 
rods,  compensating  devices  for  torsion  pen- 
dulums and  balance  wheels  correcting  the 
secondary  error  of  temperature  in  chronom* 
eters.  Dr.  Guillaume  has  done  a  large  amount 
of  research  work  in  connection  with  iron- 
nickel  alloys,  in  the  course  of  which  he  also 
discovered  platinite. 

Professor  Lewis  Lctdsat  Dyohe,  professor 
of  systematic  zoology  and  taxidermy  and  cura- 
tor of  birds  and  mammals  in  the  University 
of  Kansas,  died  on  January  20,  at  the  age  of 
fifty-eight  years. 

Dr.  Dudley  Peter  Allen,  professor  of  prin- 
ciples of  surgery  in  the  medical  department  of 
Western  Eeserve  University,  Cleveland,  for 
many  years,  and  later  emeritus  professor,  died 
on  January  6,  at  the  age  of  sixty-two  years. 

Mr.  Thomas  Bryant,  a  distinguished  British 
surgeon,  has  died  at  the  age  of  eighty-six 
years.  He  retired  from  the  surgical  stafP  of 
Guy's  Hospital  in  1888,  delivered  the  Hun- 
terian  oration  in  1898  and  served  as  president 
of  the  Koyal  College  of  Surgeons  of  England 
from  1896  to  1899. 

Surobon-General  William  Henbt  Mo- 
Namara,  of  the  British  army,  died  on  January 
9,  at  the  age  of  seventy  years. 

The  death  is  announced,  at  seventy-one 
years  of  age,  of  Lieut.-Col.  D.  D.  Cunningham, 
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F.R.S.,  formerly  professor  of  physiology  in 
the  Medical  College,  Calcutta. 

At  the  meeting  of  the  Entomological  Society 
of  France  on  November  11,  the  president  an- 
nounced the  death  at  the  front  of  L6on  Oarreta 
and  Jean  Chatanay,  two  lieutenants  of  the 
reserve  and  members  of  the  society.  The 
president  also  announced  thait  it  has  been  de- 
cided to  place  a  tablet  in  the  library  upon 
which  shall  be  engraved  the  names  of  mem- 
bers of  the  society  who  have  fallen  and  may 
fall  during  the  war.  He  also  announced  that 
Captain  A.  Magdelaine  and  Messrs.  J.  de 
Muizon  and  J.  Surcouf,  also  members,  had 
been  wounded  but  were  convalescent^  while 
J.  Herv^Bazin  was  in  the  hospital  with 
typhoid  fever.  All  of  these  men  are  known  to 
American  entomologists  through  their  writings. 

The  following  resolution  was  unanimously 
adopted  at  the  annual  meeting  of  the  Federa- 
tion of  American  Societies  for  Experimental 
Biology  held  in  St  Louis,  on  December  28: 

Whereas,  Various  of  the  European  nations 
with  which  many  of  our  members  are  related  by 
birth,  descent  or  intellectual  friendship  are  now 
at  war, 

Besoived,  That  we  extend  to  the  scientific  men 
within  these  nations  the  hope  of  an  early  and  en- 
during peace,  which  will  leave  the  nations  with  no 
permanent  cause  of  rancor  towards  each  other,  and 
which  will  insure  to  each  the  glories  of  scientific 
and  humanitarian  achievement  in  accordance  with 
its  own  conception  of  these  ideals. 

The  Society  of  American  Bacteriologists 
held  its  annual  meeting  in  Philadelphia  at 
the  Laboratory  of  Hygiene,  University  of 
Pennsylvania,  December  29,  80  and  81,  1914. 
The  following  officers  were  elected: 

President:  D.  H.  Bergey. 

Vice-president:  John  Weinzirl. 

Secretary-Treasurer:  A.  Parker  Hitchens. 

Council:  K.  F.  Kellennan,  W.  A.  Stocking,  Jr., 
B.  E.  Buchanan  and  H.  J.  Oonn. 

Delegate  to  the  American  Association  for  the 
Advancement  of  Science:  M.  J.  Bosenau. 

The  next  regular  meeting  of  the  society  will 
be  held  in  TJrbana,  Dlinois.  The  chairman  of 
the  local  committee  is  Professor  H.  A.  Hard- 
ing. A  special  meeting  of  the  society  will  be 
held  in  San  Francisco  during  the  summer. 


The  American  Microscopical  Society  at 
present  holds  only  business  meetings.  At  the 
recent  meeting  at  Philadelphia  the  following 
officers  were  elected: 

President:  Professor  C.  A  Kofoid,  XJniverBitj 
of  California,  Berkeley,  California. 

First  Vice-president:  Professor  L.  D.  Swingle, 
University  of  Utah,  Salt  Lake  City,  Utah. 

Second  Vice-president:  Dr.  N.  A  Cobb,  U.  S. 
Department  of  Agriculture,  Washington,  D.  C. 

Executive  Committee:  Professor  J.  P.  Campbell, 
University  of  Georgia;  Professor  L.  £.  Griffin, 
University  of  Pittsburgh;  Professor  A  L.  Wei* 
man.  University  of  Cincinnati. 

Bepresentative  on  the  council  of  the  Amerioem 
Association:  Drs.  H.  L.  Shantz  and  B.  H.  Wol- 
eott 

The  report  of  the  custodian  showed  that  the 
Spencer-Tolles  research  fund  closely  ap- 
proaches $5,000.  The  income  of  this  fund  is 
now  available  for  aid  in  research  in  any  micro- 
scopic field.  Applications  shotdd  be  made  to 
Dr.  H.  B.  Ward,  University  of  Slinois, 
Uibana,  III.  The  membership  of  the  society 
was  shown  to  have  increased  steadily  for  the 
last  four  years  and  now  totals  899.  The  in- 
come for  the  year  was  $1,380.  The  secretaiy 
of  the  society  is  Professor  T.  W.  Gkdloway» 
Millikin  University,  Decatur,  IlL 

The  American  Folk-Lore  Society  met  in 
Philadelphia,  on  December  30,  1914,  in  affilia- 
tion with  the  American  Anthrox>ological  Asso- 
ciation and  Section  H  of  the  American  Asso- 
ciation for  the  Advancement  of  Science.  Dr. 
Pliny  Earl  Ooddard,  president  of  the  society* 
was  in  the  chair.  The  papers  read  were  as 
follows : 

''The  Belation  of  Folk  Lore  to  Anthropology 
(presidential  address),"  by  Pliny  Earl  Goddard. 

"The  Knowledge  of  Primitive  Man,"  by  A,  a 
Goldenweiser. 

''European  Tales  Among  the  North  American 
Indians,"  by  Stith  Thompson. 

"The  Magic  Boat,"  by  Phillips  Barry. 

Officers  elected  for  1915  are  as  foUowa: 

President:  Dr.  Pliny  Earl  Goddard^  American 
Museum  of  Natural  History,  New  York. 

First  Vice-president:  Professor  G.  L.-  Kittredge, 
Harvard  University. 
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Second  Viee-preaident:  Professor  J.  Walter 
Fewkei^  Sbithsonuui  Institution. 

Siiton:  Professor  Franz  BoaSj  Golmnbia  Uni- 
ma^'f  Profeesor  Aurelio  M.  Espinoea,  Stanford 
UiiiTenitj. 

Secretary:  Dr.  Charles  Peabodj^  Ckmbridge, 
Ifttfl. 

Treonrer:  Mr.  £.  W.  Bemiek,  Boston,  Mass. 

Neaslt  all  the  papers  and  practically  all 
the  discnssion  at  the  recent  Ohicago  meeting 
of  the  American  Philosophical  Association 
centered  on  practical  ethical  qnestions  forced 
to  the  front  by  present  international,  political, 
fociid  and  economic  conditions.  The  American 
Philosophical  Association  and  the  Western 
joined  in  their  meetings,  and  these  two  in 
^im  had  a  joint  session  with  the  Political 
Science  Association,  the  Association  of  Amex- 
iesn  Law  Schools,  and  the  American  Histor- 
ical Association,  on  the  subject  of  Democracy 
«nd  Besponsibility.  The  officers  elected  by  the 
imerican  Philosophical  Association  for  the 
CDsoing  year  are:  President,  Professor  A.  0. 
Annstrong,  of  Wesleyan  XTniversity;  Vice- 
^nndeni.  Professor  W.  E.  Hocking,  of  Har- 
Tird;  Secretarff'Treasurer,  Professor  E.  G. 
Spanlding,  of  Princeton. 

There  has  recently  been  received  a  notice 
6tMn  Professor  Fehr,  of  Gteneva,  secretary  of 
the  Intemational  Comnussion  on  the  Teach- 
ing of  Mathematics,  giving  the  decision  of  the 
central  committee  to  abandon  the  meeting 
plsnned  for  August,  1915,  and  also  to  postpone 
the  preparation  of  such  committee  reports  as 
idate  to  the  work  of  European  countries. 

The  new  radium  laboratories  of  Manchester 
Infirmary,  which  contain  radium  of  the  value 
of  £20,000,  raised  by  public  subscription  a  few 
mmths  ago,  have  been  formally  opened  by 
the  mayor  of  the  city.  A  staff  of  experts  will 
specialize  on  efforts  to  apply  the  radium  for 
the  arrest  and  elimination  of  cancer.  The 
eqiaipment  of  the  laboratories  is  second  to 
lume  in  the  kingdom,  and  in  the  16  rooms 
allotted  to  this  special  work  there  is  ample 
provision  for  administering  the  treatment  to 
patients. 

The  board  of  managers  of  the  New  York 


Zoological  Society  held  their  annual  meeting 
on  January  19.  It  was  reported  that  the 
Aquariron  drew  2,029,707  visitors  last  year  and 
the  park  zoological  gardens  2,020,438,  a  8ui>- 
stantial  increase  over  1913.  The  annual 
maintenance  cost  to  the  city  last  year  was  6.8 
cents  a  visitor,  the  appropriations  being  the 
same  as  planned  for  next  year,  $247,000.  On 
January  1  there  were  at  the  park  4,853  ani* 
mals,  representing  1,179  species,  and  the 
aquarium  5,169  specimens  of  199  species. 
Animals  acquired  during  the  year  cost  $25,000. 
The  most  notable  was  a  female  gorilla  brought 
from  Africa  by  an  expedition  directed  by  Mr. 
K.  L.  Oamer. 

The  dei>artment  of  public  health  of  the 
American  Museum  of  Natural  History  is  at 
present  engaged  in  the  preparation  of  a  spe- 
cial exhibit  of  military  hygiene  and  sanita- 
tion, dealing  with  the  health  of  armies,  the 
hygiene  of  the  individual  soldier  and  the  gen- 
eral problems  of  camp  sanitation.  A  number 
of  new  exhibits  illustrative  of  insect-borne 
diseases  were  added  to  the  department's  dis- 
play during  1914,  the  most  imi)ortant  single 
exhibit  being  a  model  of  the  flea  (carrier  of 
bubonic  plague)  1,728,000  times  natural  size, 
prepared  by  Mr.  Ignaz  Matausch.  The  his- 
tory of  the  bubonic  league  in  the  past  is  shown 
by  reproductions  of  a  number  of  early  paint- 
ings and  by  a  series  of  maps  illustrating  the 
geographic  spread  of  disease  during  its  his- 
toric epidemics.  A  series  of  photographs  of 
four  American  army  surgeons  who  dis- 
covered the  mosquito  transmission  of  yellow 
fever,  has  been  hung  near  the  entrance  of  the 
haU. 


UNIVEBSITY    AND    EDUCATIONAL    NEWS 

The  alumni  of  Stevens  Institute  of  Tech- 
nology were  told  at  their  annual  dinner  in  the 
Hotel  Astor  on  January  23  that  their  ten-day 
campaign  to  raise  $1,360,000  had  yielded 
$1,164,269,  and  that  an  extension  of  time  had 
been  granted  in  which  the  remainder  might 
be  collected.  Dr.  Alexander  0.  Humphreys, 
president  of  the  institute,  made  the  confident 
prediction  that  the  whole  amount  would  be 
raised  by  the  end  of  this  week. 
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.  The  Harvard  Uidyersity  eorporation  bfts 
set  aside  $100,000  to  pay  Belgian  professors 
who  have  been  driven  from  their  land  by  the 
.war  And  mi^  give  courses  at  Harvard  Uni- 
versity next  year. 

Jaioes  R  Mag£B,  '59,  hss  left  $20,000  and  a 
oeHain  further  residuary  portion  of  his  estate 
to  Hnverf  ord  OoUege,  to  he  added  to  the  gen- 
eral endowment  fund. 

The  Evans  Museum  and  Dental  Institute 
Building,  which  will  be  occupied  by  the  School 
of  toentistry  of  the  TTniversity  of  Pennsylvania, 
will  be  formally  dedicated  on  February  22. 

The  Harvard  Medical  School  will  hereafter 
admit  as  regular  students  men  who  have  com- 
pleted two  years'  work  in  a  college  or  scientific 
school  of  high  rank,  provided  they  present 
certificates  (a)  that  they  have  stood  in  the 
upper  third  of  their  class,  (Jb)  that  one  year's 
course  has  been  taken  in  physics,  biology,  gen- 
eral chemistry  and  organic  chemistry,  and  (e) 
that  they  have  a  reading  knowledge  of  German 
or  French. 


DISCUSSION  AND  C0BBE8P0NDENCS 

PROFESSOR   DALT's    IGNEOUS    ROOKS   AND 
THEIR  ORIGIN 

To  THE  EDrroR  op  Science:  Permit  me  to 
say  a  few  words  in  regard  to  the  criticism^  by 
Mr.  J.  P.  Iddings  of  a  book  recently  published 
by  Mr.  R.  A.  Daly  and  entitled  "Igneous 
Rocks  and  Their  Origin."  The  criticism  is 
of  the  destructive,  not  to  say  the  volcanic^ 
type,  and  one  may  well  imagine  Mr.  Iddings 
laying  down  his  pen  with  the  deeply  felt  con- 
viction that  a  heretical  and  dangerous  book 
has  finally  been  disposed  of. 

I  am  afraid  Mr.  Iddings  underestimates  the 
strength  of  his  opponent  and  he  probably  does 
not  realize  what  strong  influence  the  Daly 
theories,  particularly  the  stoping  theory,  have 
on  the  younger  generation  of  geologists.  Mr. 
Iddings  thinks  that  the  author  of  this  book 
suffers  from  an  exuberant,  if  not  a  disordered, 
imagination.  What  Mr.  Daly  thinks  about 
the  imaginative  qualities  of  his  critic  has  not, 
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60  far,  been  mftde  publia  iLn  impaertial  ob- 
server would  probably  say  that  the  ideal  petrol- 
ogrst  would  be  produced  could  a  *' syntectic " 
assimilation  be  e£Feeted  of  the  t^o. 

It  seems  to  me  that  Daly's  book  is  one  of  the 
best  ever  n^tten  on  the  subject  of  igneonB 
phenomena.     The  priucipal  facts  are  assem- 
bled in  the  first  part  of  the  book,  illustrated 
in  abundanoe  from  the  best  sources  and  from 
ocGurrsnoes  all  ov^r  the  world.    In  the  second 
part  the  theories  and  hyx)otheees  are  set  forth, 
and  illustrated  in  the  same  lavish  manner  from 
the  whole  world's  literature.    It  is  not  neces- 
sary to  agree  with  all  oif  the  author's  views;  I 
'certainly  disagree  most  heartily  with  some  of 
them.     The  book  is  not  a  ^'college  petrog- 
raphy"  to  be  put   into   the  hands   of  tiie 
beginner,  but  the  advanced  student  can  not 
fail  to  be  stimulated  by  these  suggestive  anil 
brilliant  discussions.     Just  to  point  out  ond 
line  of  argument:  The  theory  of  gas  action, 
cupolas  atad  "blow-piping"  is  a  most  inter- 
esting  and   important   subject,   very   largely 
neglected  in  most  discourses  on  intrusions. 

As  far  as  his  criticism  of  the  "quantitative 
classification"  is  concerned,  Mr.  Daly  does 
not  stand  quite  alone.  There  are  many  of  us 
who  fail  to  see  in  this  elaborate  system  any- 
thing but  an  admirable  card  classification  of 
jinalyses. 

I  venture  to  suggest,  in  conclusion,  that  the 
unfavorable  criticism  in  Science  does  not 
represent  the  impartial  opinion  of  petrologists 
in  general. 

Waldemar  Lindgbsn 

Boston,  Mass. 


SCIBNTinc  BOOKS 

PhotO'chemistry,    By  S.  E.  Sheppard,  School 

of   Agriculture,   University  of   Cambridge. 

Longmans,    Green    and    Company.       1914. 

Pp.  IX  4-  461. 

In  this  new  volume  of  the  series  of  '^  Text- 
books of  Physical  Chemistry,"  edited  by  Sir 
William  Ramsay,  Dr.  Sheppard,  of  Cambridge, 
presents  us  with  a  most  painstaking  piece  of 
work,  and  one  which  for  its  size  is  unusually 
comprehensive.    The  author  presents  bis  sub- 
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JKt-mattBT  in  eleven  chapters,  of  idiich  the 
titles  aie  as  follows :  Historical — ^The  Measuie- 
JBent  of  JAgbX  Qaantities — ^The  Energertios  of 
JRadiation— Economic  and  Energetic  Belatiotia 
of  Actual  Light  Sources — The  Al>sori>tion  of 
Light— Statics  and  Kinetics  of  Photo-chemical 
Qhaoge— Dyzuunics  of  Photo*chemical  Change 
•Special  Photo-chemistry — Sadiant  Matter 
and  Photo-chemical  Change — The  Genesis  of 
LigM  in  Chemical  Change — Organic  Photo- 
^nthesis. 

The  first  four  chapters  do  not  carry  ns 
much  beyond  photo-physics,  hut  give  a  very 
satisfactory  resume  of  those  dirisions  of 
optical  physics  which  are  of  primary  impor- 
tanee  in  photo-chemistry.  Beginning  with 
Chi^ter  v.,  the  subject-matter  becomes  in- 
creasingly chemical  in  character,  and  the  book 
ends  ^th  an  excellent  account  of  the  more 
reeent  investigations  into  the  character  of  the 
chlorophyll  reactions. 

To  the  reviewer  the   author's   method   of 
tieatment  seems   most   commendable.     Such 
principles  as  may  be  considered  thoroughly 
established  are  treated  with  scientific  concise- 
ness and  brevity,   not   in  general,  however, 
without  the  presentation  of  sufficient  numer- 
ical data  for  illustration.     In  dealing  with 
matters  which  are  still  in  the  formative  stage, 
a  condition  true  of  so  much  of  photo-chemistry, 
the  author  does  not  dogmatize,  but  usually 
leaves  llie  reader  with  quite  the  impression 
that  the  state  of  knowledge  concerning  the 
subject  warrants.    This  makes  the  book  valu- 
able not  only  for  the  knowledge  which  it  im- 
parts, but   also  for  its  stimulus  to   critical 
thinking'. 

The  book  is  made  up  quite  directly  from  the 
original  literature  of  the  subject  and  is  amply 
provided  with  citations  and  references.  The 
author's  personality  shows  itself  not  only  in 
the  Aoroughness  with  which  the  material  has 
heea  digested  and  assimilated,  and  later  organ- 
ized for  the  purpose  of  dear  presentation,  but 
•bo  in  not  Infrequent  elucidating  discussions 
a(sd  in  occasional  flashes  of  imaginative  ex- 
planation. The  reviewer's  impression  is  that 
«e  have  here  the  work  of  one  thoroughly  im- 
bued with  his  subject,  and  at  the  same  time 


entirely  competent  to  handle  it.  The  book 
ahould  piovB  valuable  not  only  to  those  dett^ 
iilg  admittance  to  the  charming  mysteries  of 
photo^diemistry,  but  should  also  be  welcome 
as  an  additional  weapon  in  the  armory  of  thd 
initiated. 

S.  W.  ToTOio 

STA2IF0BO   TJMIVEBSITY 

The  Hydrogenation  of  Oik;  OaMtnsen  and 
Catalysis  and  the  Oeneraiion  of  Hydrogen. 
By  Cablton  Elus.     New  York,  D.  Van 
Nostrand  Co.,  1914.    Price  $4.00  net 
The  book  considers  very  fully  the  methods 
of  hydrogenation,  the  various  catalyzers,  both 
the  base  and  rare  metals,  and  the  mechmism 
of  hydrogen  addition.    Besides  this,  the  sub- 
jects of  the  analytical  constants  of  the  oils 
and  their  uses  both  for  culinary  purposes  and 
soap  making  are  thoroughly  dealt  with.    About 
one  third  of  the  book  is  devoted  to  the  methods 
for  the  generation  of  hydrogen,  which  is  of 
prime  importance:  these  include  water  gas, 
decomposition    of    hydrocarbons,    steam    on 
heated  metals,  acids  on  metals,  the  electrolysis 
of  water,  and  the  safety  devices  for  handling 
the  gas. 

A  feature  of  the  book  is  the  very  complete 
citation  of  references  and  patents  from  the 
three  principal  languages. 

The  volume  satisfactorily  fills  a  decided  want 
and  may  be  unreservedly  recommended  to  all 
interested. 

A.  H.  OiLL 

A  Text-booh  of  Medical  Entomology,  By 
Walter  Scott  Patton,  M.B.  (Edin.), 
I.M.S.,  King  Institute  of  Preventive  Medi- 
cine, Madras,  and  Francis  Willum  Oraqg, 
M.D.  (Edin.),  I.M.S.,  Central  Research 
Institute,  Kasauli,  Punjab.  Christian  Liter- 
ature Society  for  India,  London,  Madras 
and  Calcutta.  1913.  Pp.  xxxiv-fYeS. 
84  pis.    £1-1-0. 

The  protozoologist,  parasitologist  or  physi- 
cian who  has  occasion  to  deal  with  the  arthro- 
podan  carriers  of  diseases  produced  by  bac- 
teria. Protozoa,  or  nematodes,  has  long  been 
hampered  in  his  investigation  by  reason  of 
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the  relative  maccessibility  of  the  pertinent 
entomological  literature.  It  ia  widely  scat- 
tered in  expensive  journals  of  restricted  cir- 
culation, often  out  of  print,  and  very  generally 
not  to  be  had  under  any  circumstances  by 
workers  on  the  firing  line  of  research  in  the 
tropics  far  from  libraries.  To  investigate  even 
the  commonest  insects  such  as  the  house  fly» 
the  flea,  the  louse  and  the  bed  bug,  requires  an 
extensive  and  expensive  library  and  when  this 
is  in  hand  the  entomological  novice  is  all  too 
often  nonplussed  by  the  exasperating  hiatus4i 
in  the  information  available  and 'still  more 
by  the  perplexing  confusion  in  technical 
anatomical  nomenclature  as  for  example  in 
the  case  of  the  wing  veins  of  insects,  and  the 
parts  of  the  thorax  of  the  house  fly.  Text- 
books of  entomology  contain  so  little  of  the 
data  essential  to  the  workers  in  the  fields  of 
preventive  and  comparative  medicine  that 
they  are  practically  useless  as  aids  to  the  in- 
quiring specialist. 

This  need  (which  has  grown  so  rapidly  in 
recent  years)  of  an  adequate  text-book  in  this 
field  bids  fair  to  be  very  adequately  met  by 
Drs.  Patton  and  Cragg's  ''Medical  Entomol- 
ogy.'' The  book  is  itself  a  product  of  this  need 
of  this  frontier  of  science,  for  it  has  been  pro- 
duced by  two  experienced  workers  in  the  Indian 
Medical  Service,  and  has  been  adequately 
illustrated  and  well  ppnted  in  India. 

The  reader  might  i>erhap8  infer  from  this 
that  the  book  was  a  provincial  one  adapted 
to  the  locality  of  its  origin.  The  insects  with 
which  it  deals  are  most  of  them  cosmoflDlitany 
often  to  genera,  and  in  many  important  in- 
stances, as  in  the  fly,  flea,  louse  and  some 
mosquitoes,  even  to  species.  But  far  more 
important  than  the  objective  cosmopolitanism 
of  the  work  is  the  broad  and  comprehensive 
outlook  of  the  authors  and  their  very  sincere 
and  painstaking  effort  manifest  throughout 
the  work,  to  make  the  book  vKdely  useful, 
soundly  accurate,  fairly  complete,  and  wisely 
proportioned.  The  result  is  a  treatise  which 
will  be  indispensable  to  every  worker  in  med- 
ical entomology  in  tropical  or  temperate  lands. 

It  treats  in  extenao  of  insect  morphology, 
dr^vnng  its  material  from  those  genera  and 


species  of  medical  importance  with  especial 
emphasis  upon  the  Diptera.     The  classifica- 
tion  is   likewise  carefully  worked  out  with 
detailed  treatment  where  sig^iificant,  as  for 
example  in  the  case  of  those  most  concerned 
or  under  suspicion  as  carriers,  such  as  the 
PsychodidsB,  Tahanus,  Anopheles,  Stegomyin, 
(Estrid  larvae,  Musea  and  Oloesina.    The  life- 
history,  breeding  habits,  seasonal  prevalence, 
relation   to    environmental   factors    an*  the 
methods  of  collecting,  rearing  and  feeding  aie 
carefully  noted  and  the  pitfalls  which  await 
the  inexperienced  worker  are  very  frequently 
pointed  out.     One  chapter  is  devoted  to  the 
fleas,  one  to  the  Rhynchota  or  bugs,  and  an- 
other which  will  be  especially  welcomed,  to 
the  Anoplura  or  lice.    In  every  case  the  treat- 
ment is  not  restricted  to  known  carriers,  but 
others  which  are  equally  wont  to  fall  into  the 
hands  of  inquiring  specialists  are  included. 
The  known  relations  to  disease  are  cited  as  in 
the  many  species  of  Anopheles,  and  the  types 
of  parasites  known  to  occur  in  the  insect,  their 
location  in  the  body,  and  in  the  life  history, 
and  the  modes  of  infection,  in  fact  the  full 
medical  bionomics  of  host  and  parasite  are 
all  briefly  summarized. 

The  Acari  and  Pentastomida  receive  a  full 
discussion,  especially  the  flrst-named  group, 
and  there  ia  a  brief  and  rather  inadequate 
section  (the  last)  devoted  to  Cyclops  in  rela- 
tion to  the  guineaworm.  A  closing  dSpter 
deals  with  those  special  forms  of  technique 
in  the  preparation  of  Arthropodan  tissues 
and  organs  for  microscopical  examination 
which  are  supplementary  to  the  usual  lines  of 
instruction  given  in  medical  education.         • 

Brief  bibliographies  of  the  most  important 
papers,  synoptic  keys  of  large  groups  such  as 
Anopheles,  by  locality,  for   example    of   the 
Philippine  Islands,  simple  but  clear  and  ade- 
quate and  fairly  abundant  illustrations,  a  full 
index,  and  a  well  organized  and  cleso^ly  written 
text  all  combine  to  render  very  useful  an  ex- 
cellent scientific  treatise.    The  defects  due  to 
inadequate  editing  in  matters  of  correlation 
of  references  and  in  elimination  of  Bome  ob- 
scurities of  statement,  to  incomplete  or  in- 
conveniently located  explanations   of  fi^fuxeB, 
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and  io  some  important  omissions  in  biblioff- 
nphies  maj  well  be  corrected  in  a  later  edition. 

Charles  Atwood  KoFom 
VstmsoY  07  Caldobnia. 


SPECIAL  ARTICLES 


IBS  SDCPLBST   OONSTITUENTS   REQUIRED  FOR 
6B0WTH    AND    THE    OOMPLETION    07    THE 
LIFB  CTGLE  IN  AN  INSECT  (drOSOPHILA) 

Thi  green  plants  are  able  to  build  up  all  the 
OHnplicated  proteins,  polysaccharides  and  fats 
of  ^ir  tissues  from  nitrates,  phosphates  and 
sulphates,  on  the  one  hand,  and  from  CO^,  on 
the  other.  Those  microorganisms  which  can 
not  form  sugar  or  starch  from  CO,  must  be 
offered  a  more  complicated  compound  than  CO, 
for  die  synthesis  of  their  carbohydrates.  They 
may  be  able,  however,  to  form  all  their  pro- 
terns  from  an  ammonium  salt  or  a  single 
ammo-acid.  This  astonishing  synthetic  power 
is  in  sharp  contrast  to  the  behavior  of  mam- 
mab  which,  according  to  Osborne  and  Mendel, 
ean  not  grow  unless  one  or  more  proteins  are 
offered  to  them,  for  the  reason  that  they  lack 
the  power  of  manufacturing  the  majority  of 
amino-acids  required  for  the  building  up  of 
the  proteins  of  their  body. 

Becent  experimenters  have  xx>inted  out  that 
in  addition  to  the  chemically  well-defined  con- 
stitaents  of  food,  other  more  or  less  mysterious 
eonstitaents,  which  only  the  living  body  can 
produce,  are  required  for  the  growth  of  mam- 
mak  Thus  Hopkins,  and  Osborne  and  Mendel 
haTe  found  that  certain  unknown  constituents 
of  milk  or  butter  have  a  specific  effect  upon 
the  growth  of  rats,  and  Allen  has  found  that 
even  a  Diatom  (Thdlassiosira)  grows  incom- 
parably better  if  one  to  four  per  cent,  natural 
lea  water  is  added  to  the  culture  medium. 

It  seemed  of  interest  to  find  out  which  sub- 
stances are  required  for  the  growth  and  the 
nmpletion  of  the  life  cycle  of  such  highly 
^lecialized  flpimaU  as  insects.  The  banana 
4y  {Drosophtld),  on  account  of  the  ease  with 
which  it  can  be  raised,  served  as  an  object  for 
our  investigations. 

We  wish  to  report  only  on  one  group  of  the 
experiments  we  have  made,  namely,  those  re- 
ferring to  the  source  of  nitrogenous  compounds 


required  for  the  growth  and  the  complete  life 
cycle  of  these  insects.  Our  culture  medium 
consisted  of  a  solution  of  the  purest  cane  sugar 
or  grape  sugar  obtainable,  or  of  both,  to  which 
certain  inorganic  salts  (Kahlbaum's  purest) 
were  added.  To  this  medium  was  added  a  very 
small  quantity  (about  0.26  gram)  of  mechan- 
ically macerated  Schleicher  and  Schull  filter 
paper  (No.  589,  "Blue  Ribbon '0»  chiefly  to 
keep  the  flies  from  drowning  and  to  facilitate 
the  raising  of  the  larvss.  Dr.  Levene  was  kind 
enough  to  have  a  nitrogen  determination  of 
the  filter  paper  made,  which  showed  that  its 
nitrogen  content  is  0.008  per  cent  In  such  a 
solution  the  fliee  laid  their  eggs.  The  larvas 
hatched  and  increased  slightly  in  size  during 
the  first  days,  but  then  their  growth  stopped, 
although  they  lived  for  a  considerable  time. 
If,  however,  a  small  quantity  of  one  or  two 
amino-acids,  e.  g.,  alanine  or  glutaminio  acid 
or  others,  or  certain  anunonium  salts,  e.  g,, 
ammonium  tartrate  or  succinate  or  a  eombinar 
tion  of  one  ammonium  salt  and  one  amino- 
acid,  was  added,  the  larv»  grew  to  full  size 
and  metamorphosed  into  pupas  and  normal 
flies. 

In  these  ezperiiftents  everything  used  was 
sterilized,  and  in  addition  the  culture  media 
were  heated  for  fifty  minutes  to  about  100^  C; 
but  since  the  flies  were  not  sterile,  the  develop- 
ment of  bacteria  waa  j^oX  excluded.  The  flies 
were  removed  as  soon  as  a  sufficient  number 
of  eggs  had  been  laid.  In  the  majority  of 
txperiments  no  visible  fungus  formation 
occurred.  When  visible  fungus  g^wth  took 
place  the  larvsB,  as  a  rule,  soon  died  or  failed 
to  develop. 

If  in  these  experiments  the  lame  were 
actually  able  to  manufacture  all  the  compli- 
cated nitrogenous  compounds  of  their  body 
from  one  or  two  amino-acids  or  from  one 
anmionium  salt,  without  the  aid  of  bacteria, 
it  would  indicate  a  power  of  aynthesia  equal 
to  that  of  bacteria.  In  this  connection  it  is 
of  importance  that  the  larvn  of  the  banana  fly 
can  be  raised  on  their  natural  vegetable  food 
without  bacteria.  Thus  Ouy6not  has  succeeded 
in  raising  aseptically  forty  successive  geiiera- 
tions  of  Droaophila,  thereby  proving  that  for 
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the  normal  nutrition  of  DroeophUa  no  bac- 
terial action  is  required. 

It  will  be  oar  next  task  to  attempt  to  raise 
tlie  £ies  aseptically  on  <mr  artificial  cnltare 
media,  to  decide  whether  or  not  in  our  experi- 
ments bacteria  perfonned  the  work  of  ^^- 
thesis  for  the  larvsa. 

It  was  natural  to  raise  the  question  to  what 
extent  the  nitrogen  content  of  the  filter  paper 
contributed  to  the  result  The  fact  that  no 
larva  was  able  to  grow  on  filter  paper,  water, 
sugar  and  salts  alone  indicates  that  the  nitro- 
gen content  of  the  filter  paper  played  prac- 
tically no  role  in  the  nutrition.  Moreover,  the 
amount  of  N  contained  in  the  filter  paper  was 
negligible  compared  with  the  amount  of  N 
added  in  the  form  of  amino-acid  or  ammonium 
salts.  One  culture  contained,  as  a  rule,  200  mg. 
glycocoU  or  other  amino  acid,  i.  e,,  roughly 
between  80  and  40  mg.  of  nitrogen.  The  260 
mg.  of  filter  paper  added  to  the  culture  con- 
tained only  0.02  mg.  of  nitrogen.  The  nitro- 
gen in  the  filter  paper  was  therefore  about 
between  1/2,000  and  1/1,600  of  the  total  nitro- 
gen in  the  culture  medium.  Nevertheless,  it 
is  a  fact  that  in  liquid  cultures  without  filter 
paper — ^in  this  case  glass  beads  were  used  to 
prevent  the  drowning  of  the  fiies — ^the  yield 
of  larvsB  was  very  much  smaller  than  with 
filter  paper.  It  should  also  be  stated  that  the 
larvflB  ate  little  if  any  of  the  filter  paper.  It 
will  be  one  of  the  tasks  of  our  further  experi- 
ments to  find  out  what  caused  the  difference 
in  the  two  cases. 

Jaoqubs  Lobb 
The  Bockztelles  Institute 
FOR  Medical  Research, 
New  York 


THE    BOTANICAL    SOCIETY    OF    AMEBICA 

The  ninth  annoial  meeting  of  the  Botanical  So- 
ciety of  America  was  held  in  the  Medical  School 
of  the  University  of  Penn^lvania,  Philadelphia, 
Pa.,  December  29-31,  1914.  The  following  offi- 
cers were  elected  for  the  ensuing  year: 

President — John  M.  Coulter. 

Vice-president — ^B.  A.  Harper. 

Treasurer — Arthur  HoUick. 

Councilor — ^W.  F.  Ganong. 

The  resignation  of  George  T.  Moore  as  secre- 
tarj  was  accepted  and  Mr.  H.  H.  Bartlett,  of  the 


Department  of  Agrieultaie,  elected  to  fill  the  na- 
expired  term. 

The  council  for  1915  will  consist  of  above  offi- 
cers and  George  P.  Atkinson  and  David  Fairehild. 

The  following  botanists  were  elected  to  member- 
ship:  Adeline  Ames,  Department  of  Agriculture, 
Washington,  D.  C;  E.  G.  Arzfoerger,  Bureau  of 
Plant   Industry,  Washingtoii,   D.   G.;    Freda  M. 
Baehmann,     Milwaukee     Downer     College,    Mil- 
waukee,  Wis. ;  Samuel  M.  Bain,  naiversity  of  Ten- 
nessee,  Knozville,    Tenn.;    A.   L.    Bakke,   Ames, 
Iowa;   Henry  W.  Barre,  Clemson  College,  S.  C; 
H.  P.  Barse,  Oregon  Agric  GoU.,  Corvallis,  Ore- 
gon; B.  Kent  Beattie,  Bureau  of  Plant  Industry, 
Waahington,  D.  C;  Albert  T.  Bell,  University  of 
liouisiana.   Baton   Bouge,  La.;    H.   M.   Benedict, 
University   of   Cincinnati,   Cincinnati,   O.;    B.  G. 
Benedict,   2803   New  Kirk  Ave.,  Brooklyn,  New 
York;  Charles  Brooks,  Bureau  of  Plant  Industry, 
Washington,  D.  C;  E.  P.  Bicknell,  30  Pine  St, 
New  York  City;  Guy  B.  Bisbey,  Brooklyn  Botanic 
Garden,  Brooklyn,  N.  Y.;   Harry  P.  Brown,  219 
Linden  Ave.,  Ithaca,  N.  Y.;  Stewardson  Brown,  20 
East    Penn    St.,    Philadelphia,    Penna.;    Edward 
Sandford    Burgess,    Hunter    College,    New    York 
City;  Gertrude  S.  Burlingham,  556  Lafayette  Ave., 
Brooklyn,    N.    Y.;    George    H.    Chapman,    Mass. 
Agric.  College,  Amherst,  Mass.;  C.  Harvey  Orabill, 
Va.  Agr.  Exp.  Sta.,  Blacksburg,  Va.;  Bichard  O. 
Cromwell,  North  Carolina  Agrie.  Exp.  Sta.,  West 
Baleigh,    N.    C;    Gilbert    Cameron    Cunningham, 
Burlington,  Vt.;  Charles  C.  Deam,  Bluffton,  Indi- 
ana; W.  W.  Eggleston,  Dept.  of  Agriculture,  Wash- 
ington, D.  C;  John  H.  Ehlers,  Univ.  of  Michigan, 
Ann  Arbor,  Mich.;   Julia  T.  Emerson,  131   East 
66th  St.,  New  York  City;  T.  J.  Fitapatrick,  Cot- 
ner  University,  Bethany,  Nebraska;  Eloise  G^erry 
(U.  S.  Forest  Service),  616  Lake  St.,  Madison, 
Wis.;  Melvin  B.  Gilmore,  Neb.  His.  Soc.  Museum, 
Lincoln,  Nebraska;  John  P.  Helyar,  New  Bruns- 
wick,   New    Jersey;     Bascombe    Britt     Higgins, 
Georgia  Exp.   Sta.,  Experiment,  Georgia;    H.  B. 
Humphrey,  Dept.  of  Agric,  Washington,  D.   C; 
L.  M.  Hutchina,  Bureau  Plant  Industry,  Washing- 
ton, D.  C;  H.  S.  Jackson,  Oregon  Agrie.  College, 
Corvallis,  Oregon^  Qyrus  A.  King,  Erasmos  Hall 
High   School,   Brooklyn,   N.   Y.;    B.   F.   Lfutman, 
University  of  Vt.,  Burlington,  Vt.;  Fred  McAllis- 
ter, University  of  Texas,  Austin,  Texas;  Walter  B. 
McDougall,  University  of  Illinois,  Urbana,   His.; 
S.    M.    McMurran,    Bureau    of    Plant    Industry, 
Washington,  D.  C;  K.  K.  Mackenzie,  139  North 
Walnut   St.,   East   Orange,   jfrew  Jersey;    W.    E^ 
Manewal,  Univ.  of  Virginia,  Charlottesville,  Va.; 
H.  F.   Meier,   Syracuse  University,  Syraenae,   N. 
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I;  E  G.  MaeMillan,  TJiiiT.  of  Wisconsin,  Madi- 
KB,  Wit.;  J.  N.  Martin,  507  Welcli  Ay.,  Ames, 
lowi;  £dgar  Nelson,  Gainesville,  Fla.;  J.  B.  S. 
JHorUai,  Maryland  Agrie.  Exp.  Station,  College 
Park,  Md.;  P.  J.  O'Qara,  Medford,  Oregon;  A. 
Tuuent  Oamnn,  Mass.  Agrie.  College,  Amherst, 
Maa&;  Frederick  8.  Page,  University  of  Vermont, 
fiorlington,  Vt;  A.  K.  Peitersen,  University  of 
Yennont,  Bnrlington,  Yt.;  Fermen  L.  Pickett, 
Bloamiagton,  Indiana;  J.  M.  Beade,  University  of 
Georgia^  Athens,  Georgia;  J.  W.  Boberts,  Dept  of 
Agiie^  Washington,  D.  C;  Winifred  J.  Bobinson, 
VasBar  College,  Ponghkeepsie,  N.  Y.;  John  Henry 
Sdiaffner,  Ohio  State  University,  Cohimbns,  Ohio; 
Annie  Morrill  Smith  (Mrs.),  78  0:^ge  St., 
Bnokljn,  New  York;  Neil  Sverett  Stevens, 
Boiean  of  Plant  Industry,  Washington,  D.  C; 
Fihner  Or.  Stover,  Ohio  State  University,  Oolnm- 
bos,  0.;  G.  P.  Van  Eseltine,  U.  S.  National  Her- 
birimn,  Washington,  D.  C;  Amo  Viehoever,  De- 
partment of  Agricnltnre,  Washington,  D.  C. ;  J.  B. 
Weir,  Bnrean  of  Plant  Industry,  Washington, 
D.  C;  John  Minton  Westgate,  Department  of 
Agriculture,  Washington,  D.  C;  B.  B.  Whitney, 
lastitute  of  Industrial  Besearch,  Washington, 
D.  C;  Ynngyen  Yomig,  University  of  Illinois, 
Urbana,  UL;  John  A.  Stevenson,  Estacion  Insu- 
lar, Bio  Piedras,  Porto  Bico. 

The  following  members  were  elected  Fellows: 
Frank  M.  Andrews,  LeBoy  Abrams,  Carleton  B. 
Ban,  Joseph  S.  Caldwell,  G.  N.  Collins,  Arthur  J. 
Eamea,  Theodore  C.  Prye,  Leonard  L.  Barter, 
Oarln  F.  Hottes,  Lewis  Knudson,  Wanda  M. 
P&iffer,  a  B.  Parish,  Frederick  J.  Pritchard,  J. 
fi.  Borer,  Charles  A.  Shull,  Edmund  W.  Sinnott, 
Laetitia  M.  Snow,  William  C.  Stevens,  U.  E. 
Safford,  Walter  P.  Thompson,  Beinhardt  Thiessen, 
Jamea  M.  Van  Hook. 
Od  the  afternoon  of  December  30  a  symposium 

an  "The  Genetic  Belationship  of  Organisms"  was 

Wid.    The  subject  was  considered  under  the  fol- 

Itmisg  heads: 
I.  J^  Morphology  as  a  Factor  in  Determining 

6«B0e  BelationshixMi.''  Dr.  J.  M.  Greenman,  Mis- 

temi  Botanical  Garden. 
Diaeuasion  led  by  Dr.  A.  S.  Hitchcock,  Depart- 

■cat  of  Agriculture. 
1   ''The  Genetic  BelationBhip  of  Parasites.'^ 

Dr.  F.  D.  Kern,  Pennsylvania  State  College. 
I>i8CusBion  led  by  Dr.  C.  L.  Siear,  U.  S.  De- 

futnent  of  Agriculture. 
1  "The  Experimental  Study  of  Genetic  Bela^ 

^WB8hip.»»    Dr.   H.   H.   Bartlett,  U.  S.   Depart- 

Bat  of  Agrittllare. 


Discussion  led  hj  Dr.  B.  M.  Davis,  University 
of  Pennsylvania. 

The  address  of  retiring  President  D.  H.  Camp- 
bell, on  ''Present  Tendencies  in  Botanical  Work 
in  America,"  was  delivered  at  the  dinner  for  all 
botanists  on  the  evening  of  December  30. 

An  Endophytie  Endbdermal  Fungus  in  Solanum 
tuberosum:  E.  Mkao  Wilcox,  Geo.  K.  K.  Link 

AND  FliOBXNCS  A.   McCORMICK. 

A  preliminary  account  of  an  endophytic  fungus 
in  Solanwn  tuberosum.  This  fungus  is  found 
throughout  the  whole  plant  but  is  confined  to  the 
endodermis,  and,  in  the  usual  vegetative  propaga- 
tion of  the  potato  proceeds  from  the  tuber  through 
the  shoots  to  the  d&ughter  tubers.  A  discussion 
of  its  possible  relation  to  tuberization  is  included. 

Eeport  on  Cultures  with  Foliaceous  Species  of 
Peridermium  on  Pine  Made  in  19H:  GxoBOS  G. 
HBdocock  and  Wm.  H.  Long. 
This  paper  gives  a  summary  of  an  extensive 
series  of  experiments  with  six  of  the  foliicolons 
species  of  Peridermium  on  pines  of  the  United 
States,  viz.,  Peridermium  acicolum  Underw.  ft 
Earle,  P.  cameum  (Bosc.)  Seym,  ft  Earle,  P.  deli- 
oatulum  Arth.  ft  Kern,  P.  inoonspiouum  Long,  P. 
intermedium  Arth.  ft  Kern,  and  P.  montanum 
Arth.  ft  Kern.  A  total  of  712  inoculations  were 
made  with  these  cfpecies  and  the  species  of  Coleo- 
sporium,  of  which  these  Peridermia  are  alternate 
forms.  The  results  of  the  experiments  are  revolu- 
tionary, since  they  indicate  that  at  least  four  of 
these  species  of  Peridermium  and  the  related  q>e- 
ciee  of  Coleosporium  belong  to  one  polymorphic 
species,  and  that  the  transfer  from  one  herbaceous 
host  to  another  is  accomplished  through  the  aecial 
forms  in  the  pinea 

Origin  and  Development  of  the  LameUas  in  Co- 
prinus  oomatus,  atramentarius  and  micacsus: 
GxoBOE  F.  Atkinson. 

The  origin  and  development  of  the  lamellae  is 
described  and  compared  with  the  two  types  al- 
ready known  in  Agaricus  and  Amanitopsis. 

The  Speeifie  Identity  of  Phallus  impudious  and 
Dictyophora  duplioaia:  Gso.  F.  Atkinson. 
The  only  differential  character  between  these 
two  species  is  the  possession  of  an  indueinm  by 
the  latter.  The  indusium  variea  in  strength  of 
development.  Sometimes  it  is  strongly  developed, 
sometimes  very  weakly  so,  sometimes  wanting  or 
only  a  fundament  of  it  in  the  embryonic  stag& 

The  Belationship  of  Endothia  parasitica  and  Be- 
Uxted  Species  to  the  Tannin  Content  of  the  Ptost 
Plants:  Mil.  T.  Cook  and  Gut  Wkst  Wilson. 
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Endothia  parasitica  (American  and  Chinese 
strains),  E.  radiealia  and  E,  radioaliB  missisHppien- 
sis  were  grown  on  a  culture  medium  to  which  had 
been  added  different  percentages  of  commercial 
tannin  and  special  extracts  prepared  bj  Mr. 
George  A.  Kerr.  Extract  "1-X"  was  soluble  in 
water;  "2-X"  in  water  and  alcohol;  both  were 
tannins,  and  the  second  between  95  and  100  per 
cent.  pure.  A  third  extract,  "  3-X, "  contained  the 
coloring  matter  which  is  usually  estimated  as 
tannin.  The  results  of  the  experiments  indicate 
(1)  that  commercial  tannins  are  variable  and 
probably  not  pure  tannin;  (2)  that  ordinary  com- 
mercial tannin  and  pure  tannin  extracts  are  not  the 
same ;  ( 3  )  that  we  do  not  know  the  form  or  quantity 
of  tannin  or  tannin-like  substances  with  which  the 
fungus  comes  in  contact  in  the  host  plant;  (4) 
that  the  food  supply  influences  the  vigor  of  the 
fungus  and  its  power  of  resistance;  (5)  that 
high  percentages  of  tannin  usually  cause  a  re- 
tardation of  germination,  frequently  followed  by 
an  abnormal  growth  of  aerial  mycelium;  (6)  E, 
radicalis  nUssissippiensis  was  most  resistant,  E. 
p€urasiiica  second  and  E.  radicalis  third;  (7)  that 
the  American  strain  of  E.  parasitica  was  more 
resistant  than  the  Chinese  strain;  (8)  E,  para- 
sitica may  feed  to  some  extent  on  the  tannin;  (9) 
specially  prepared  pure  tannin  extracts  were  less 
toxic  than  commercial  tannin;  (10)  coloring  ma- 
terials which  are  usually  estimated  as  tannins  were 
toxic;  (11)  tannic  acid  is  toxic  to  many  para- 
sitic fungi,  but  there  are  other  compounds  as- 
sociated with  it  which  are  more  toxic  and  which 
may  be  more  important  in  the  economy  of  the 
host  plant. 

A    New   North    American    EndophyUum:    J.    C. 

Aethub  and  F.  D.  Fboicmx. 

The  supposed  aeciospores  of  Aecidium  tubercu- 
latum Ellis  &  Eellerm.  were  found  to  produce 
promycelia  and  basidiospores  when  germinated  on 
the  surface  of  water  or  of  a  non-nutrient  agar  or 
gelatine.  They  are,  therefore,  to  be  considered 
teliospores  of  the  same  character  as  those  present 
in  the  genera  EndophyUum  and  Oymnoconia,  The 
morphological  features  of  this  species,  especially 
the  cupolate,  buUate  sorus  and  the  presence  of  a 
peridium,  together  with  the  habit  of  perennating 
in  the  host  are  characteristie  of  the  genus  Endo* 
phyllum. 

The  fungus  occurs  on  species  of  CaUirhoe,  Sidal- 
eea  and  Althaea  in  Kansas,  Nebraska,  Colorado 
and  Wyoming. 

This  is  the  first  North  American  rust  whose  as- 


signment  to   the   genus   EndophyUum   has  been 
proved  by  germination  tests. 

How  to  Use  Aecium  and  Similar  Terms:  J.  G. 

Arthuk. 

The  terms  pycnium,  aecium,  uredinium  and 
telium  and  their  derivatives  were  introduced  into 
the  terminology  of  mycology  by  the  writer  in  1905. 
These  terms  were  intended  to  meet  certain  defi- 
nite requirements,  and  not  as  simplified  forms  of 
terms  in  common  use.  They  have  been  accepted 
by  many  writers,  either  wholly  or  in  part,  and 
have  been  accorded  a  place  in  recent  large  dic- 
tionaries. The  present  paper  is  intended  to  point 
out  the  application  of  the  terms,  and  to  show 
wherein  some  extension  of  the  terms  has  developed 
which  impairs  their  value  and  is  likely  to  lead  to 
confusion  of  ideas. 

Cultures  of  Uredineae  in  1912,  191S  and  19U:  J» 

C.  Akthxtb. 

The  present  report  continues  a  series  extending 
over  sixteen  consecutive  years  on  the  results  ob- 
tained from  protected  cultures  of  various  species 
of  rusts.    Out  of  the  very  large  number  of  trials 
made  during  the  three  years  covered  by  the  report, 
about  seventy  were  successful  in  producing  infec- 
tion,  involving   about   thirty   species.      Probably 
half  the  successful  cultures  do  little  more  than 
confirm  previous  work  with  the  same  species.    A 
large  part  of  the  remainder,  however,  extend  our 
knowledge  of  the  species  considerably.    Some  show 
that  what  have  been  considered  valid  species,  e.  g^ 
Puccinia  tosta,  P.  vuipinoidea  and  P.  Duliehii,  are 
to  be  reduced  to  synonymy.    A  few  cultures  dem- 
onstrated the  full  life  history  of  species  never  be- 
fore cultured. 

The  North  Amerioan  Species  of  AUodus:  C.  B. 

Orton. 

The  genus  AUodus  of  the  Uredinales  was 
founded  by  Arthur  in  1906  and  embraces  those 
species  of  the  genus  Puodnia  anct.  which  have 
only  pycnia,  aecia  (aecidium  type)  and  telia  in 
their  life  cycle.  The  present  study  has  been  made 
almost  entirely  from  the  taxonomic  standpoint  and 
shows  in  North  America  about  forty-eight  species, 

IHagnostie  descriptions  and  a  key  to  the  species 
are  included,  together  with  discussions  and  notefr 
of  interest  to  investigators  in  this  class  of  fungi. 

Foreign  species  have  been  carefully  compared, 
but  are  not  included  in  the  present  paper. 

Correlated  species  of  rusts  in  the  genera 
Dioaeomct,  Dasyspora  and  Uromycopsis  have  been 
enumerated  so  far  as  time  has  permitted,  and  show 
some  interesting  genetic  relationships. 
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VorihAfMriean  Busts  with  Caeomorlike  8ori:  G. 

A.  Lmnno. 

TioB  paper  takes  up  a  discnsdon  of  the  caeoma- 

Kb  stage  in  the  life  history  of  certain  North 

Aoerican  nuts.    A  eaeoma  is  understood  to  be  a 

straetDre  in  whieh  the  spores  are  catenulate  and 

tbesoros  is  not  delimited  by  peridium,  paraph jses, 

or  Bmilar  means  for  preventing  true  ooaleseenee 

ef  son.    The  material  thus  included  is  divided 

i&to  five  groups  represented  bj  the  genera  CoZ^o- 

tpomm,  Melampsora,  Neoravenelia,   Gymnoeonia 

and  Eriosporangium    (in  part).     An  attempt  is 

oad6  to   arrange    the    species   of    Coleosporium 

eUeflj  according  to  their  morphological  charac- 

ten  with  a  view  to  the  ultimate  combination  of 

««ie  of  them,  since  it  seems  likelj  that  there  are 

"more  species  of  Coleosporium  in  the  books  than 

in  sature."    In  the  Melampsora  group  one  new 

eoDbination   is  made   and    one  new   species   de- 

Kribed.   In  the  genus  Eriosporangium  the  species 

£.  Sfpt^is  (M.  A.  Curt.)  Arth.  is  shown  to  have 

a  diAribntion  limited  to  the  United  States  instead 

of  extending  to  the  West  Indies  and  Central  Amer- 

iea^  as  heretofore  considered. 

The  TeniciClium  Group — VerticHXalae  of  Wehmer: 

Ceaslks  Thom. 

A  series  of  strains  of  Tenicillium  beginning  with 
tbe  ascnserous  form  of  P.  luteum  and  ending 
vith  ?.  purpwrogenum  are  linked  into  a  series  by 
certain  common  characters.  The  conidiophore 
piodoeee  a  single  whorl  of  fertile  branches 
(oetnlae).  Wehm^  uses  this  character  to  name 
a  section,  Yertieillatae,  of  the  genus.  Each 
Iffsneh  bears  a  verticil  of  sterigmata  or  conidia- 
^ttriog  eells,  closely  parallel,  enlarging  from  the 
base  npwaid  5-^  microns,  then  tapering  to  form 
s  lanceolate  point  ending  in  a  oonidium-producing 
tnbe,  with  a  total  length  from  12  to  15  microns. 
The  eonidia  in  the  series  are  elliptical,  or  more  or 
IciB  fusiform,  rarely  approach  to  globose,  smooth 
or  atig^Uy  rough,  with  a  majority  of  spores  in 
ttch  eolture,  showing  a  size  typical  of  the  strain, 
vfcile  some  vary  widely  enough  to  approach  the 
na^  of  size  found  in  the  group  2  to  3  by  2.5-4 
BDcnms.  In  colony  character,  the  surface  my- 
cdhmi  shows  ydlow  granules  which  in  some  be- 
come reddish  with  age  and  changed  reactions.  The 
'Bomtt  of  yellow  depends  (1)  upon  the  amount 
*f  mrface  g;rowth,  hence  becomes  abundant  if  the 
colony  is  floccose  or  is  very  slight  in  strains  with 
i^ot,  separate  conidiophores;  (2)  in  the  quantity 
tf  green  eonidia  produced  thus  P.  luteum  shows 
"dy  a  trace  of  green  and  P.  purpurogenum  only  a 
^aes  of  yeiUow. 


The  species  at  tho  P.  luteum  end  of  the  series 
produce  orange  shades  in  substrata  containing 
sugars  with  only  partial,  or  slow,  transformation 
to  red.  P.  purpurogenum  and  its  close  aUies  pro- 
duce only  traces  of  this  orange  color,  but  an 
abundance  of  a  rich  red  coloring  matter.  Cultures 
will  be  shown  to  illustrate  these  points. 

Spermatia   of   the   Higher   Ascomycetes:    B.    B. 

HlGGINS. 

While  studying  the  life  cycle  of  some  fungous 
parasites  during  the  last  two  years,  spermatia 
have  been  found  in  some  twenty  species.  In  all 
cases  studied  they  develop  late  in  the  fall  simul- 
taneous with  the  development  of  young  stages  of 
the  ascocarp  and,  in  at  least  eleven  species,  with 
carpogonial  structures. 

These  twenty  species  are  scattered  through  four 
orders  of  the  Ascomycetes,  viz.,  Phaoidiales,  Peri' 
sporiales,  Dothidiales  and  Sphaeriales,  which  indi- 
cates that  spermatia  are  of  quite  general  occur- 
rence and  may  have  an  important  bearing  on  the 
classification  and  relationships  of  the  group. 

TTie  Papulospora  Question  as  Belated  to  Asooholus: 

B.  O.  Bodge. 

Species  of  fungi  producing  so-called  Urooystis- 
like  spores,  papulospores,  are  found  in  several 
widely  separated  groupa  Many  of  such  forms 
have  been  connected  with  hypocreaceons  Ascomy- 
cetes. 

I  have  found  a  Papulospora  closely  associated 
with  Asoobolus  magniftcus  either  as  a  parasite  or 
as  an  asexual  spore  form  of  the  Ascoholus.  If  the 
former  is  the  case  the  mycelium  of  the  parasite  is 
intrahyphal;  if  the  latter  be  true,  then  the  phe- 
nomenon known  as  ''Durchwachsung"  is  ex- 
tremely complicated  in  the  mycelium  of  this 
Ascol>olus, 

Further  recent  comparisons  of  papulospores  with 
those  of  TJrooystis  and  their  description  as  inde- 
pendent Hyphomycetes  are  quite  beside  the  ques- 
tion. It  is  plain  that  they  are  spore  bodies 
either  of  the  perfect  stage  of  the  fungus  with 
which  they  are  associated  or  of  a  parasite  upon 
that  fungus. 

The  Effect  of  Centrifugal  Force  on  Plants:  P.  M, 

Andrews. 

Climatio  Distribution  of  the  Various  Types  of 
Angiosperm  Leaf-Margin  and  Their  Physiology 
ical  Significance:  I.  W.  Bailey  and  E.  W.  Sin- 

NOTT. 

Boot  Habits  of  Desert  Plants  and  the  Beaction  of 
Boots  to  8oU  Temperature:  W.  A.  Cannon. 
There  are  three  well-marked  types  of  roots  of 


174 


SCIENCE 


[N.  8.  Vol.  XLL.  No.  104S 


tbe  deaert  pereimialB.  These  are  in  brief:  (1) 
roots  which  never  penetrate  the  ground  deeplji 
whatever  maj  be  its  character.  Most  cacti  have 
roots  of  this  kind;  (2)  roots  which  penetrate 
deeply  and  which  have  a  few  or  no  roots  near  the 
surface  of  the  ground.  A  typical  example  is  found 
in  Koeherlinia,  although  Prosopia,  also,  usuallj 
has  roots  of  this  type.  And,  finally,  (3)  many 
plants  have  roots  which  are  intermediate  between 
these  extreme  forms,  and  which  may  be  said  to  be 
of  a  generalized  character.  CaviUea,  and  many 
other  species,  have  generalized  root-systems. 

The  absorbing  roots  of  the  superficial  type,  type 
1,  lie,  for  the  most  part,  from  5  to  15  col  beneath 
the  surface,  while  the  anchoring  roots  are  usually 
not  much  over  30  cm.  deep.  Since  most  of  the 
roots  of  this  type  are  absorbing  roots,  it  follows 
that  most  of  the  roots  are  placed  close  to  the 
surface  of  the  ground.  The  deeply  placed  roots, 
type  2,  on  the  other  hand,  may  lie  from  2  m.  to 
5  m.  and  much  deeper,  and  have  few  superficial 
absorbing  roots.  The  generalized  root-systems 
may  occupy  any  horizon  between  immediately  be- 
neath the  surface  of  the  ground  and  a  depth  of 
2  m.  or  over.  There  is  apparently  no  differentia- 
tion into  anchoring  and  absorbing  roots  in  class  2 
and  class  3. 

A  study  of  the  mean  maxima  soil  temperatures 
for  a  depth  of  15  cm.  and  30  cm.  shows  that  the 
annual  swing  ia  from  46.5®  F.,  in  January,  to 
94.5®  F.,  in  July,  at  the  shallower  depth,  and  from 
39.0*  F.,  to  87.5®  F.,  at  the  greater  depth.  Thus 
there  is  a  difference  at  the  beginning  of  the  most 
active  growing  season  of  7®  F.,  in  soil  tempera- 
tures between  a  depth  of  15  cm.  and  a  depth  of 
30  cm.  The  temperature  decreases  with  depth,  so 
that  as  far  as  the  records  show,  at  depths  less  than 
15  cm.  the  maxima  temperatures  in  midsummer 
are  greatest. 

From  the  striking  difference  in  root  habit  and 
from  the  marked  difference  in  soil  temperatures 
which  comes  with  variation  in  depth,  it  follows 
that,  in  nature,  plants  having  root  habits  of  so 
diverse  a  character  as  has  been  given  must  needs 
be  exposed  to  widely  different  temperature  condi- 
tions of  the  soil. 

Associated  with  the  fact  last  presented  is  the 
One  that  perennials,  with  different  root  habits,  have 
each  their  characteristic  reaction  to  soil  tempera- 
tures. For  example,  Fro80pis,  with  a  deeply  pene- 
trating root-system,  exhibits,  so  far  as  its  rodts  are 
eoncemed,  active  growth  between  temperatures 
(less  than)  15®  C.  and  42®  C.  While  Fouguieria, 
with  a  root-system  resembling  very  nearly  that  of 


the  oaoti,  eodiibits  little  root  growth  in  soil  tem- 
perature under  20®  C,  and  the  same  is  true  of 
Opuniia  venieolor.  The  rate  of  growth  increases 
with  temperature  rise  until  an  optimum  is  reached 
between  30®  C.  and  35®  C,  although  growth  con- 
tinues to  40®  C,  and  above. 

Thus,  to  an  extent  not  now  known,  perennials 
with  strikingly  different  root  types  show  unlike 
and  characteristic  response  to  soil  temperatures. 
It  is  thought  that  the  difference  in  temperature 
response,  coupled  with  differences  in  soil  tempera^ 
ture,  are  the  definitive  factors  which  bring  about 
the  characteristic  distribution  in  the  soil  of  the 
roots  of  the  species  studied.  It  ia  largely  because 
of  these  conditions,  also,  that  "exposures"  are  so 
important  in  determining  the  characteristic  distri- 
bution of  many  species,  especially  in  arid  or  semi- 
arid  regions. 

Effect    of    Temperature   on    Glomerella:    C.    W. 

Edokbton. 

Different  species  or  strains  of  the  genus  Olome- 
rella    respond    differently    to    different    tempera- 
tures.   One  form,  the  one  found  on  bean,  ColleUh 
trickum   lindemvithxanum,   is  very   susceptible   to 
high  temperatures,  growth  ceasing  at  about  a  tem- 
perature of  31®  0.,  thus  explaining  why  this  form 
is  not  prevalent  during  the  hot  part  of  the  sum- 
mer or  in  warm  climates.     The  different  Glome' 
rella  strains  fall  into  several  classes  in  regard  to 
the  temperature  factor.     These  classes  are  repre- 
sented by  such  fonns   as   CoXUdotrU^wm   linde- 
muthianumy    CoJleiotriehwin    Xagenarvwn,    a    slow- 
growing  form  from   apple,  a  fast-growing  form 
from  apple,  and  Gloeogporifam  mtwarufM.     Nearly 
fifty  different  cultures  have  been  grown  at  tem- 
peratures ranging  from  14®  C.  to  37.5®  C. 

The  Nature  of  Antagonism:  W.  J.  V.  Osteehottt. 
As  the  result  of  his  studies  on  permeability  the 
writer  finds  it  possible  to  predict  what  substances 
will  antagonize  each  other  in  their  action  on  liv- 
ing tissues.  This  opens  the  way  to  a  general 
theory  of  antagonism. 

The  Chemical  Dynamics  of  Living  Protoplaam: 

W.  J.  V.  OSTIEHOUT. 

By  means  of  electrical  measurements  it  is  pos- 
sible to  follow  reactions  in  living  protoplasm  with- 
out interference  with  the  progress  of  the  reaetion 
or  injury  to  the  protoplasm.  It  is  thus  possible 
to  determine  the  order  of  the  reaction  and  to  as- 
certain whether  the  reaction  is  reversible.  It  ap* 
pears  in  many  cases  that  the  reaction  is  re?eraible 
up  to  a  certain  point;  beyond  this  it  is  irreversible. 
The  reasons  for  this  are  discussed. 
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TkeMmof  MeehoMcdl  SUmvlaiion:  W.  J.  V. 

OSISIflOUT. 

Tlie  chief  difficulty  whieli:  a  theory  of  mecban- 
itH  gtimolation  must  meet  ifl  the  production  of 
ehaiieal  reaetionB  by  a  mechanical  disturbance. 
Tliis  difficultj  is  met  by  supposin^^  that  the  me- 
chaDiesI  diBtuibance  breaks  down  semipermeable 
mtita,  thus  allowing  substances  to  react  which 
were  previooslj  kept  apart.     Experimental    evi- 
dence is  broaght  forward  in  support  of  this  view. 
SttSiti  in  P^ant  Oxidases:  G.  B.  Beed. 

1.  Evidence  for  the  General  Distribution  of  the 
Otid(uei.—^me  algae  which  have  been  reported 
to  be  vithont  oxidases  were  found  to  contain  a 
iammi  capable  of  activating  the  oxidation  of  a 
sfea&i  group  of  compounds. 

2.  The  Formation  of  Indophenol  Granules. — 
hdophenol  granules  were  found  to  form  in  cells 
which  had  been  killed  by  agents  which  do  not 
sffeet  oxidases,  but  did  not  form  in  cells  killed  by 
agents  kno^m  to  destroy  oxidases. 

3.  On  the  Separation  of  Oxidase  Beaetions  from 
the  CaraUue  Beaction. — ^By  subjecting  colloidal 
platiniun  to  active  oxygen  at  an  anode  its  oxidase 
MtiTity  towards  gum  guaiacum  and  potassium 
iodide  was  increased,  while  its  catalase  activity  was 
decreased;  and  by  treating  with  active  hydrogen 
tt  a  cathode  the  opposite  effects  were  produced. 
Bright  platinum  after  anodic  oxidation  has  a  defi- 
nite oxidase  action,  but  no  catalase  action.  Some 
plant  extracts  were  found  which  contained  oxi- 
^ueS;  but  no  catalase. 

i  ift  Aeid-stahle  Oxidase, — ^While  the  oxidases 
are  ordinarily  inhibited  by  a  slight  degree  of 
acidity,  an  oxidase  was  obtained  from  pineapples 
ttd  some  other  fruits  capable  of  withstanding 
OJM.  HCL 

^mmei  of  the  Marine  Algce:  A.  B.  Davis. 

CoBtinaing  the  work  begun  with  Fucus,  isola- 
tioa  and  identification  of  enzymes  occurring  in 
i^ffeaentative  marine  forms  of  the  greens,  browns 
ttd  reds  has  been  carried  on.  The  results  ob- 
taiaed  show  certain  differences  for  the  different 
P^^  of  algss:  carbohydrases  attacking  the 
^B'ioitt  polyBaccbarides  are  generally  distributed 
n  the  greens  and  reds;  when  present  in  the 
^"Bwns  they  are  much  less  active,  and  in  a  few 
S^>eia  have  not  yet  been  detected  with  the  meth- 
*^  Qsed.  Compared  with  potato  leaf  tissue  pre- 
l**»d  in  the  same  way,  the  carbohydrase  activity 
«f  l^tea  laetuca,  the  most  active  form  studied,  was 
about  half. 

^toteinaaes  acting  upon  albumin,  legumin  and 


peptone  in  neutral  and  alkaline  solution  were  iso- 
lated from  the  majority  of  the  forms  worked  with 
and,  as  was  true  for  the  earbohydrases,  were  most 
active  in  certain  of  the  greens  and  reds.  No 
amidase  action  was  observable. 

With  the  exception  of  a  few  forms  lipase  was 
found  to  be  very  generally  present,  being  especially 
active  in  Chondrus  and  Vesmerestis ;  on  the  other 
hand,  fatty  esters  were  not  acted  upon. 

Oxidases  and  peroxidases  were  found  in  but 
one  form — Agardhiella.  In  this  both  were  quite 
active,  comparing  favorably  with  potato  tuber 
tissue.    Catalases  were  present  in  all  forms. 

The  total  number  of  enzymes  isolated  was  small 
when  compared  with  the  tissues  of  the  higher 
plants,  and  their  action  decidedly  slower.  In  gen- 
eral this  action  was  greater  in  the  greens  and  the 
reds  than  in  the  browns. 

Concerning  the  Measurement  of  Diastase  Activity 
in  Plant  Extracts:  Grab,  O.  Appleman. 
Several  methods  have  been  proposed  for  the 
measurement  of  the  velocity  of  diastase  activity 
in  plant  extracts.  The  procedure  adopted  by  sev- 
eral investigators  is  based  upon  the  determination 
of  the  amount  of  reducing  sugar,  usually  calcu- 
lated as  maltose,  produced  by  the  action  of  a  defi- 
nite amount  of  extract  upon  an  excess  of  soluble 
starch  for  a  definite  length  of  time  at  constant 
temperature.  The  Kjeldahl  'Maw  of  proportion- 
ality" is  sometimes  observed  and  sometimes  ig- 
nored. The  general  inapplicability  of  this  method 
for  plant  extracts  is  very  strikingly  shown  in  the 
following  table,  which  refers  to  the  diastase  activ- 
ity in  glycerine  extracts  from  cold  storage  pota- 
toes: 

TABLE  I 

Increaie  In  MilllKramB  of  Sugar  at  i(P  C.  Per 
Hour  Per  100  Grama  of  Potato  Pulp 
Date  of  Total  Reducing  Sugar      Total 

Analyiii  Calculated  as  Maltosa      Sugar 

November  28 17.0  3.6 

December  20 24.6  3.7 

January  13  81.9  3.7 

Calculated  on  the  baais  of  increase  in  total  re- 
ducing sugars  or  maltose  in  the  extract  after  incu- 
bation with  soluble  starch,  the  tubers  would  show 
a  very  marked'  increase  in  diastase  with  storage, 
but  when  calculated  on  basis  of  increase  in  total 
sugar,  the  diaatase  activity  remains  practically 
constant.  The  amount  of  sucrose  in  the  tubers 
increases  with  cold  storage.  It  is  extracted  with 
the  diastase  and  is  inverted  at  the  incubation  tem- 
perature, according  to  the  law  of  the  mass  action. 
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Since  iion-reduciD£^,  hydroljzable  sagan  are  pres- 
ent in  manj  plant  tissuee  and  are  subject  to  wide 
Tariation  in  the  same  tissue^  the  above  described 
method  in  nnmodified  form  is  not  reliable. 

Eleetrolytio  Determination  of  Exosmoeia  from  the 
Soots  of  Anesthetieed  Plants:  M.  0.  Mkbbill. 
Subjecting  growing  plants  of  Piawm  sativum  to 
the  influence  of  illuminating  gas  and  ether  vapor 
causes  a  marked  ezosmosis  from  the  roots.  The 
plants  were  grown  for  several  days  in  full  nutrient 
solution  and,  after  thorough  rinsing  of  the  roots, 
were  placed  in  redistilled  water  whose  specific  con- 
ductivity was  approximately  .000002.  Immedi- 
ately afterward  the  plants  were  subjected  for 
varying  periods  to  the  gas  or  vapor,  and  the  effect 
determined  by  frequent  measurements  of  the  con- 
ductivity of  the  water  as  contrasted  with  that  in 
which  control  plants  were  plficed  and  also  by  sub- 
sequently growing  fresh  seedlings  in  the  water. 

The  exposures  were  made  in  all  cases  under  bell 
jars.  Where  the  roots  were  exposed  directly  to 
the  anesthetics  the  resulting  exosmosis  was  more 
rapid  than  where  the  roots  were  kept  in  the  water 
during  the  exposure.  In  the  former  case  the  root 
turgor  decreased  greatly,  while  in  the  latter  case 
the  tops  were  affected,  but  the  roots  remained  nor- 
mal in  appearance  even  though  the  exosmosis  was 
abundant,  thus  indicating  a  disappearance  of  min- 
eral nutrients  from  the  tops.  With  older  plants 
the  increased  conductivity  waa  less  than  with 
younger  plants,  thereby  indicating  greater  resist- 
ance to  the  anesthetics. 

Some  Belations  of  Plants  to  Distilled  Water  and 
Certain  Dilute  Toxic  Solutions:  M.  C.  Mkbbill. 
A  careful  determination  was  made  of  the  inter- 
val during  which  Pisum  sativttm  seedlings  could 
grow  in  redistilled  water  and  in  certain  toxic  so- 
lutions, and  then  recover  when  later  placed  in  full 
nutrient  solution.  The  benefits  to  be  derived 
from  renewing  the  distilled  water  every  four  days, 
as  contrasted  with  the  condition  where  it  was  not 
renewed,  were  evidenced-  in  most  cases  by  better 
growth  in  the  distilled  water  or  greater  recovery 
in  the  full  nutrient  solution.  Horse  beans  (Vida 
faba)  were  more  marked  than  Pisum  sativum  in 
their  behavior  toward  the  renewal  of  the  distilled 
water,  those  in  which  the  distilled  water  was  re- 
newed showing  more  than  double  the  growth.  Bac- 
terial and  fungous  action  is  undoubtedly  an  im- 
portant factor,  as  demonstrated  by  the  effect  of 
boiling  the  water.  The  evidence  indicates  that 
there  are  several  factors  entering  into  the  so- 
called  harmful  action  of  distilled  water.    Striking 


changes  in  the  conductivity  of  the  distilled  water 
were  found  when  plants  were  placed  in  it  during 
various  stages  and  conditions  of  growth. 

Bevegetation  of  Abandoned  Boadways  in  Eastern 

Colorado:  H.  L.  Shantz. 

A  roadway  consisted  of  a  trail  formed  by  driv- 
ing repeatedly  over  the  short  grass  sod.  After  a 
few  years  a  new  road  was  formed  at  the  side  of 
the  old  trail.  In  this  way  many  roads  were 
formed  and  successively  abandoned.  The  plant 
succession  on  these  abandoned  roadways  consists 
of  an  early  and  late  ruderal  association  followed 
by  either  the  ArtemisiarGutierreeia  association  or 
the  wire-grass  association.  The  final  stage  or 
Grama-Buffalo  grass  association  becomes  estab- 
lished in  from  twenty  to  thirty  years. 

Is  the  Flora  of  the  Prairie  and  Steppe  of  Arctic 

Origin?:  B.  Shimek. 

The  conclusion  of  the  paper  is  opposed  to  the 
widely  prevalent  conception  that  the  flora  of  the 
steppes   (and  incidentally  of  the  prairies)    is  of 
Arctic  origin,  and  that  the  "steppe"  condition  is 
an  evidence  of  a  colder  climate.     The  fact  that 
certain  plants  (and,  even  more  conspicuously,  cer- 
tain animals),  more  particularly  in  Europe,  are 
now  found  only  in  the  far  north,  but  formerly  ex- 
isted much  farther  south,  is  not  regarded  as  evi- 
dence of  a  much  colder  earlier  climate  in  these 
more  southerly  regions,  for  we  probably  have  to 
deal  here  with  remnants  of  a  formerly  widespread 
flora  and  fauna  now  largely  restricted   through 
man's  influence. 

Comparisons  are  made  of  plant  lists  showing 
distribution  in  both  Europe  and  North  America, 
and  on  this  basis,  and  on  the  basis  of  Btructural 
adaptation  to  habitat,  and  habit,  the  conclusion  is 
drawn  that  the  plants  of  these  treeless  areas 
reached  their  present  state  under  the  influenoe  of 
dry  conditions,  and  that  their  present  distribation 
was  accomplished  by  advance  from  regions  south 
of  the  glacial  limit. 

Growth-forms  of   the  Flora  of  New    York   amd 

Vicinity:  Kobman  Taylob. 

The  study  of  climate,  through  the  study  of  the 
vegetative  response  to  it,  involved  the  dividing  of 
all  vegetation  into  10  or  12  different  caAegOTlaab 
Baunkiaer  has  called  these  ' '  growth-forms, ' '  which 
are  based  on  the  amount  and  kind  of  protection 
exhibited  by  the  growing  or  perennating^    shoots 
during  the  winter  or  critical  season.     The  useful- 
ness of  the  method  lies  in  its  value  as  a  basis  of 
comparison  between  different  floras,  different  ele- 
ments of  the  same  flora,  and  even  smaller   cate- 
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fDiui  of  Tegetation.  B7  calenlatiiig  the  percent- 
ifBB  of  the  growth-forms  in  the  flora  of  different 
T^gioiu^  we  get  the  record  of  the  vegetative  re- 
jpoBse  to  efimate,  with  all  its  infinite  variation. 
Appljing  the  method  for  the  flora  of  the  vicinity 
of  New  Tork,  where,  ezelnding  weeds,  ferns  and 
panates,  there  are  1,907  wild  species,  the  per- 
ceittgeB  of  growth-forms  are  as  follows: 

Megftphaoerophytes    52  per  cent. 

Mtt^huerophytes  4.03  per  cent. 

IfierophanerophTtes 7.18  per  cent. 

Nuophsserophytes    3.51  per  cent. 

Obimaephjtes 5.29  per  cent. 

HaBierTptophytes   33.29  per  cent. 

Gnphjtes 20.23  per  cent. 

HebphyteB  and  Hydrophytes 11.74  per  cent. 

Therophjtee   13    per  cent. 

The  percentage  of  geophytes  is  larger  than  that 
for  uj  region  yet  studied,  leading  to  the  concln- 
fioii  that  the  climate  near  New  York  is  of  such  a 
utnre  that  the  development  of  geophytes  is  espe- 
cially favored.  Studies  were  also  made  on  the 
Mrthem  and  southern  elements  of  the  flora  of 
New  Tork,  and  on  the  high-mountain  species  of 
the  region;  the  percentage  of  growth-forms  being 
given  for  each  of  these  groups,  and  for  different 
Rgions  of  the  earth's  surface  to  compare  with 
te  loeal  flora  near  New  York. 

The  "Bfeet  of  Breeding  and  Selection  upon  the 

Pereentage  of  Total  Alkaloids  in  tome  Species 

and  Hybrids  of  the  Gen/us  Datura:  Fred  A« 

Mnxxa  akd  J.  W.  Mbadkr. 

Through  selection  and  hybridization  an  attempt 

htt  been  made  to  develop  a  strain  of  stramonium 

which  would   show   an   increased   percentage   of 

^UoidB  over  that  of  the  commercial  stramonium 

kaf  ued  for  medicinal  purposes.     All   selected 

IphatB  have  been  carefully  inbred.    The  alkaloidal 

MMfTi  have  been  made  upon  samples  of  air-dried 

iK^ea  from  individual  plants.    The  species  so  far 

Med  are  Datura  stramonium  L.,  D,  tatula  L.  and 

^'  ferwB  I* 

0*  the  Nature  of  Mutations:  B.  Bugoles  Gatxs. 

^I^rids  of  (Enoihera  "biennis  Linnaeus  and  O, 

froMeiseania  Bartlett  in  the  First  and  Second 

Ceneratums:  BftADUCY  Moobb  Davis. 

^BKmg  the  contrasting  characters  of  the  parent 

^ceieB  is  one  especially  well  adapted  to  a  genet- 

*d  stndy.    In  (Enothera  biennis  the  papillae  at 

^  hne  of  long  hairs  follow  the  color  of  the 

fBBea  stems;  in  0.  frandscana  the  papillae  are 

^^^  red.     Hybrids   of   reciprocal    crosses    all 


have  red  papilln,  the  color  thus  appearing  as  a 
simple  dominant.  Cultures  of  the  hybrids  in  the 
second  generation  totaled  1,806  plants  from  sow- 
ings of  3,554  seed-like  structures;  1,679  rosettes 
sent  up  shoots  during  the  season,  and  on  every  one 
of  these  plants  the  papUhe  were  bright  red. 
There  was  thus  a  failure  of  the  color  character  to 
segregate  in  the  F,  iu  cultures  containing  1,679 
plants,  and  its  behavior  was  not  what  might  have 
been  expected  fromi  Mendelian  experience.  How- 
ever, it  should  be  noted  that  of  the  3,564  seed-like 
structures  sown  1,748  failed  to  germinate,  although 
seed  pans  were  kept  for  8-10  weeka  Also  that 
127  plants  either  died  during  the  season  or  else, 
remaining  as  rosettes,  failed  to  send  up  shoots 
upon  which  observations  could  be  made.  It  is 
thus  possible  that  the  absence  of  a  class  of  green- 
stemmed  reeessives  may  be  associated  with  this 
high  degree  of  seed  sterility,  the  cause  of  which 
is  as  yet  not  known,  or  with  the  failure  of  some 
plants  to  mature. 

In  previous  papers  mention  has  been  made  of 
the  fact  that  the  F^  hybrids  of  the  cross  fran- 
dscana X  biennis  in  many  characters  were  simi- 
lar to  (Enothera  Lamarchiana,  differing  from  this 
plant  only  in  relatively  small  plus  or  minus  ex- 
pressions of  these  charactera  The  second  genera- 
tion of  this  cross,  as  was  to  have  been  expected, 
presented  a  wide  range  of  forms,  and  among  these 
were  a  number  of  plants  with  combinations  of 
characters  that  appear  to  have  fulfilled  in  essen- 
tials the  requirements  of  a  synthetic  LamarohianO' 
like  hybrid.  Further  generations  from  these  se- 
lected plants  will  be  grown  to  test  their  further 
range  of  variation. 

A  detailed  account  of  the  above-considered  cul- 
tures will  later  be  published. 

Inheritance  of  Certain  Seed  Characters  in  Com: 

B.  A.  HABPxa. 

The  various  pigmentations  of  the  integumenti 
aleurone  layer  and  endosperm  are  metidentical 
characters  in  Detto's  sense,  that  is,  the  same  in 
the  cells  as  they  are  in  the  tissues  or  the  kernel, 
as  a  whole.  The  pattern  in  the  case  of  streaked 
or  mottled  grains  is  a  character  of  the  tissue,  as  a 
whole.  The  form  of  the  dent  kernels  is  a  char- 
acter of  the  kernel,  as  a  whole,  due  to  the  nature 
and  distribution  of  the  starch  and  other  elements 
in  the  tissues.  The  wrinkled  form  of  the  kernels 
of  sweet  com  is  more  nearly  identical  with  the 
shrinkage  of  the  individual  cells  of  the  endo- 
sperm. By  crossing,  intermediates  may  be  ob- 
tained between  any  two  such  contrasting  charae- 
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iersy  and  selection  tends  to  develop  fixity  of  type, 
though  the  range  of  variation  may  at  first  be 
even  higher  than  that  of  the  parent  types. 

Ihher%t{ible  Variations  in  the  Yellow  Daisy  (Bud- 
heoJcia  Mrta):  Albert  F.  Blaxxslee. 
Variations  in  the  following  characters  have  been 
found  in  the  wild  yellow  daiay:  absence  of  rays 
and  their  presence  in  rather  definite  numbers 
from  8  to  30  and  to  perfectly  double  forms; 
width  of  rays;  diameter  of  head  from  1  to  5) 
inches;  color  of  rays  from  pale  straw  color  to  deep 
orange;  relative  intensity  of  color  in  inner  half  of 
ray  forming  a  lighter  or  darker  ring;  different 
intensities  of  mahogany  color  at  base  of  ray  on 
upper  side;  mahogany  on  under  side  of  ray;  con- 
striction of  ray  at  tip^  at  middle,  or  at  base — 
those  constricted  at  tip  either  rolled  in  or  rolled 
out  to  give  the  "cactus"  type  seen  in  Dahlias— 
those  constricted  at  base  without  change  in  color 
or  characterized  by  lighter  color  or  by  presence  of 
black  pigment  on  constricted  areas;  transfonna- 
tion  of  rays  into  tubes  giving  "quilled"  type; 
the  position  of  rays,  bending  upward,  horizontal, 
reflezed,  straight  or  variously  twisted;  the  shape 
and  size  of  disk;  the  color  of  disk  from  yellowish 
green  through  several  grades  of  purple  to  almost 
black;  vegetative  characters  such  as  height, 
branching,  size  and  shape  of  leaf,  fasciations,  etc. 
Evidence  from  the  distribution  of  the  variants 
in  nature  and  from  their  reappearance  in  sowings 
from  open-pollinated  heads  shows  that  most,  if  not 
all,  these  variations  are  inherited.  The  basal 
splash  of  mahogany  on  the  ray  seems  to  be  in- 
herited as  a  simple  Mendelian  dominant.  Other 
characters  are  being  investigated. 

Bud  Variations  in  Coleus:  A.  B.  Stout. 

The  phenomena  of  bud  variation  in  Coletts  and 
the  behavior  of  pedigreed  plants  of  vegetative 
propagation  illustrate,  in  the  case  of  red  pigmen- 
tation, most  clearly  the  behavior  of  a  metidentical 
character,  and  show  equally  well  that  the  distribu- 
tion of  colors  in  patterns  is  epigenetic  in  nature, 
and  is,  without  doubt,  due  to  physical  and  chem- 
ical processes  quite  analogous  to  the  Liesegang 
precipitation  phenomena  by  which  Gebhardt  re- 
produced in  a  most  striking  manner  certain  mark- 
ings that  occur  in  the  wings  of  butterflies. 

Plants  propagated  vegetatively  through  six  gen- 
erations developed  two  types  of  changes:  (1) 
fluctuations  and  (2)  mutations.  Although  the 
different  patterns  which  arose  were  remaitobly 
constant  in  vegetative  propagation,  each  exhibited 
further  changes  in  the  epigenetic  development  and 


distribution  of  the  red  pigmentation.  The  phe- 
nomena associated  with  the  appearance  and  sab* 
sequeni}  behavior  of  the  different  bud  variatumi 
are  quite  similar  to  the  phenomena  of  variation, 
mutation  and  alternative  inheritance  in  a  seed 
progeny  of  hybrid  origin. 

The  Morphology  of  the  (Enothera  Flower:  GEOSfli 

Habbison  Shull. 

The  hypanthium  of  (Enothera  and  other  Onsr 
graceous  genera  is  usually  described  in  taxonomic 
works  as  a  "calyx-tube."  In  one  of  my  hybrid 
(Enotheras  a  complete  series  of  transitional  stages 
was  presented,  connecting  the  normal  type  of 
flower,  sessile  with  a  long  hypanthium,  with  pedi* 
collate  flowers  wholly  lacking  a  hypanthium.  This 
indicates  that  the  hypanthium  is  of  cauline  nature^ 

The  Morphology  and  Systematio  Position  of  Bodo- 

mitrium:  D.  H.  Campbell. 

The  genus  Podomitrium  comprises  two  species, 
P.  phylUmthus  from  the  Australasian  region,  and 
P.  Malckccense,  which  has  hitherto  been  reported 
only  from  Singapore  and  New  Caledonia.  The 
writer  collected  the  latter  species  in  Borneo  and 
the  Philippinea 

Podomitrivm  malaccense  closely  resembles  in 
appearance  a  Blythia,  and  sterile  plants  are  indis- 
tinguishable. The  position  of  the  r^roductive 
organs  of  the  former,  in  special  ventral  branches, 
at  once  distinguishes  it  from  Blythia. 

The  anatomy  of  the  thallus,  as  well  as  the  form 
of  the  apical  cell,  is  practically  identical  in 
Podomitrium  and  Blythia. 

The  antheridia  in  Podomitriwn  are  borne  on 
special  ventral  shoots.  In  structure,  and  in  the 
scales  covering  them,  they  most  nearly  resemble 
Morlcia  or  Calyoularia. 

The  archegonia  are  also  borne  in  special  shoots. 
The  archegonial  receptacle  is  very  much  like  that 
of  Blythia,  The  embryo  is  much  like  that  of 
Blythia  or  Symphyogyna,  but  the  basal  appendage 
(haustorium)  is  somewhat  less  developed. 

The  fully  developed  sporophyli  closely  resembles 
that  of  Blythia,  from  which  it  differs  in  the  more 
clearly  marked  foot,  and  in  the  presence  of  a  over* 
well  developed  apical  elaterophore.  The  ^ores, 
in  size  and  surface  sculpturing,  are  hardly  distin- 
guishable from  Blythia  radiouloscL 

On  the  whole,  Podomitrium  seems  to  be  more 
nearly  related  to  Blythia  than  to  MeUgeria,  with 
which  it  is  usually  associated.  This  study  of 
Podomitrium  confinns  the  view  that  there  is  no 
certain  distinction  to  be  drawn  between  the  fam- 
ilies Aneoracefe  and  Blythiaceo. 
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f^Ueanremeni  Studies;  Length  Variations: 
^^  They  Occur  and  TTieir  Belation  to  the 
Atm^A  md  Uses  of  Wood:  Eloisb  Gkbky. 
I  Tlie  reBoltB  of  the  stndj  of  one  white  pine 
Vindicate:  (These  are  ibased  on  the  measure- 
iiSBtsinide  on  6^600  fibers  from  66  specimens.) 
^<  The  Ien2:th  of  fibers  varies  with  their  posi- 
tk  in  the  tted, 

J.  Ib  (1)  A  disk  from  the  butt  (age  250  years, 
diitanee  above  the  ground  approximately  two 
tot)  and  in  (2)  a  disk  near  the  top  (about  82 
ieet  above  the  ground)  the  shortest  fibers  were 
fowd  near  the  pith.  An  increase  in  length  was 
i^parent  from  the  center  outward.  This  was 
sofflewliat  irregular  (slides).  No  ccmstant  fiber 
length  was  attained. 

B.  In  26  bolts,  taken  at  about  2i  to  3  inches 
from  the  pith^  at  4-foot  intervals  between  the 
hott  and  the  top  of  the  tree,  a  tendency  toward 
IB  inerease  in  average  fiber  length  was  apparent 
for  about  two  thirds  of  the  height  of  the  tree. 

2.  The  rdation  between  the  fiber  length  and 
iU  gtrenffth  values  of  the  wood  was  indetermi- 
kU;  no  direct  effect  dependent  on  length  alone 
cmU  he  found.  The  following  indications  were 
obtainfid,  however: 

i.  From  butt  to  top  the  S.  G.  and  strength  de- 
ereised  but  the  average  fiber  length  increased. 

B.  In  some  lobloUy  pine  the  late  wood  was 
ftboot  twice  as  strong  as  the  early  wood ;  the  rela- 
tire  fiber  length  was  as  2.69  is  to  3.03  mm. 

C.  In  Botholz  the  fibers  are  also  stronger  (in 
eaapreaaion)  and  shorter  than  those  in  normal 
wood. 

I^  i^  the  shortest  but  at  the  same  time  the 
tUekeit-walled  fibers  were  present  in  the  strong- 
ttt  speeimens. 

n.  The  general  range  of  variation  in  fiber 
logth  was  not  found  to  be  greater  within  the 
^edes  than  in  the  individual  tree. 

1.  Longleaf  pine  (Pinus  paiustris)  (1,700  meas- 
Bnmoits  of  15  specimens). 

2.  Douglas  fir  {Pseudotsuga  taxifolia)  (900 
aeaagements  of  5  specimens). 

The  longest  fibers  were  found  in  the  earliest 
qvingwood;  the  length  then  decreased  gradually 
SBd  the  diortest  fibers  were  present  in  the  last 
Conned  layers  of  the  ring. 
HL  (Certain  general  relationships  also  noted: 
1-  The  root  fibers  of  longleaf  pine  and  white 
fB6  were  found  to  have  a  fiber  length  as  long  as 
«  even  longer  than  that  of  the  trunk  fibers.  This 
■&7  enable  the  pulp  mill  to  utilise  stumps  ob- 


tained where  land  is  being  cleared  or  the  chips 
from  which  resin  has  been  extracted  for  a  strong 
craft  pulp. 

2.  In  general  the  hardwoods  or  angiosperms 
have  a  shorter  fiber  than  the  softwoods  or  gymno- 
aperms.  All  other  things  being  equal,  the  strength 
of  a  pulp  varies  with  the  length  of  the  fibers  com- 
posing it. 

3.  The  early  or  springwood  fibers  are  always 
longer  than  the  late  or  summerwood  fibers.  The 
data  obtained  from  about  80  specimens  indicated 
that  less  than  one  fourth  of  the  fibers  found  in 
every  hundred  macerated  fibers  were  summerwood. 
In  two  cases  the  summerwood  fibers  made  up 
about  one  third  of  this  amount;  in  both  cases  this 
large  number  of  fibers  was  found  in  wood  from 
very  low  down  in  the  tree.  The  per  cent,  and 
character  of  the  summerwood  fibers  are  signifi- 
cant factors  in  determining  the  character  of  a 
wood  to  be  used  for  pulp. 

Changes  in  the  Fruit  Type  of  Angiosperms  Co- 
incident  with  the  Development  of  the  Herbace- 
ous Habit:  E.  W.  Sinnott  and  I.  W.  Bailby. 
Angiosperms  with  fleshy  fruits  are  almost  in- 
variably trees,  shrubs  or  climbing  herbs.  Terres- 
trial herbs  practically  always  have  dry  fruits. 
Herbs  seem  to  have  been  developed  from  woody 
plants  in  relatively  recent  times.  It  is  therefore 
evident  that  with  this  change  in  habit  there  must 
have  been  changes  in  many  families  from  a  fleshy 
type  of  fruit  to  a  dry  one.  This  is  apparently 
due  to  the  fact  that  most  frugiverous  birds  are 
reluctant  to  feed  on  the  ground  and  that  herbs 
have  consequently  been  obliged  to  develop  new 
methods  for  seed  dispersal. 

Some  Effects  of  the  Brown-rot  Fungus  upon  the 
Composition  of  the  Peach:  LoN  A.  Hawkins. 
This  paper  describes  the  results  of  several  series 
of  experiments  on  the  effect  of  the  brown-rot 
fungus  upon  certain  carbon  compounds  in  the 
peach  fruit.  In  the  experiments  one  half  of  the 
peach  was  inoculated  with  the  fungus,  while  the 
other  was  retained  sterile  under  the  same  moisture 
and  temperature  conditions  as  a  control.  At  the 
end  of  two  or  three  weeks  the  two  portions  were 
analyzed.  It  was  found  that  in  the  rotted  por- 
tion the  pentosan  content  was  practically  the 
same  as  in  the  sound  half;  the  add  content  was 
increased;  the  amount  of  alcohol-insoluble  sub- 
stance which  reduces  Fehlin^'s  solution  when 
hydrolyzed  with  dilute  HC!1  was  decreased;  the 
total  sugar  content  was  decreased,  while  the  cane 
sugar  practically  disapx>eared. 
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Senile  Changes  in  the  Leaves  of  Viiis  wHpina  and 
Certain  other  Perennial  Plants:  H«  M.  Bbmx- 

DIOT. 

It  has  been  found  hy  an  inyestiieation  extend- 
ing through  a  period  of  seven  yean  that  in  the 
leaves  of  V,  imlpina  and  other  plants  there  oc- 
curs evidence  of  senility.  Similarly  aged  leaves 
of  differently  aged  plants  (age  being  reckoned 
from  date  of  last  reproduction  from  seed)  show 
marked  differences  in  the  extent  of  veinage.  The 
aggregates  of  mesophyll  cells  enclosed  within  the 
smallest  veinlets^  which  may  be  termed  vein-islets, 
are  uniformly  smaller  in  leaves  of  old  plants  than 
in  leaves  of  young  plants.  In  other  words,  leaves 
of  old  plants  have  a  higher  percentage  of  vascular 
tissue  than  leaves  of  young  plants;  consequently 
they  are  less  efficient  photosynthesizing  organs, 
and  this  has  been  proved  by  experiment.  A  for- 
mula is  presented  showing  the  method  for  deter- 
mining age  of  Vitis  vulpina  from  the  character  of 
its  veinage.  The  juvenile  veinage  is  restored  only 
after  sexual  reproduction.  Finally,  a  theory  of 
sexuality  is  proposed,  based  upon  loss  in  permea- 
biHty. 

Influence  of  Certain  Salts  on  Nodule  Produetion 

in  Vetdh:  M&.  Kno. 

Oalciiui  salts  are  essential  for  nodule  produe- 
tion in  vetch.  The  substitution  of  borium  or 
strontium  to  a  limited  degree  permits  also  of 
nodule  development.  The  relation  of  balanced 
solution  to  nodule  production  has  also  been  in- 
vestigated. 

Physiologioal  Studies  of  BacUlus  Badioicola  of  Soy 

Bean:  J.  K.  Wilson'. 

This  investigation  confirms  earlier  work  as  re- 
gards the  influence  of  nitrates  on  nodule  produc- 
tion, and  indicates  in  addition  that  sulfates  in 
relatively  weak  concentration  inhibit  the  process. 
Chlorides  and  phosphates  stimulate  nodule  pro- 
duction, while  ammonium  salts  are  inhibitory.  The 
significant  fact  was  developed  that  while  nodule 
development  was  prevented  by  the  presence  of 
nitrates,  phosphates  and  ammonium  salts,  yet  the 
organism  retained  its  vitality  in  the  presence  of 
these  salts.  Whether  the  effect  of  the  salt  is  upon 
the  root,  such  as  to  make  it  resistant,  or  upon  the 
organism  can  not  yet  be  stated. 

Direct  Absorption  and  Assimilation  of  Carhohy- 
drates  hy  Green  Plants:  Lewis  Knttdson. 
Confirming  and  extending  the  work  of  Laurent, 
Molliard  and  others,  it  has  been  found  that  a  va- 
riety of  plants  are  able  to  absorb  and  asrimilate 


various  sugars,  including  lactose.  Plants  em- 
ployed are  timothy,  vetch,  onion,  radish,  pea,  cab- 
bage, clover,  flax  and  com.  Lactose  has  been 
found  to  be  utilized  by  vetch,  radish  and  onion 
but  not  by  timothy.  For  com  the  sugars  in  order 
of  ''preference"  by  the  plant  are  glucose,  levn- 
lose,  cane  sugar  and  maltose;  for  vetch,  cane  sugar, 
glucose,  maltose  and  lactose.  Experiments  on  the 
influence  of  concentration  of  the  sugar  on  growth, 
influence  of  sugars  in  respiration  and  color  pro- 
duction have  also  been  made.  A  study  of  the 
influence  of  sugars  in  enzyme  production  is  now 
progressing. 

A  preliminary  Study  of  the  Chlorophyll  Com- 
pounds of  the  Peach  Leaf:  Howabo  S.  Bxed 
AND  H.  S.  Stahl. 

The  investigations  were  undertaken  with  espe- 
cial reference  to  the  foliage  of  peach  trees  having 
"yellows."  The  chlorophyll  compounds  were  ex- 
tracted and  separated  by  the  use  of  inactive  sol- 
vents. The  diseased  leaves  differ  from  the  healthy 
in  both  the  quality  and  quantity  of  chlorophyll 
derivatives  extracted.  The  derivatives  have  been 
identified  by  their  color,  solubility,  spectra  and 
other  properties. 

Among  others,  the  following  derivatives  have 
been  found  in  healthy  peach  leaves:  chlorophyll  a, 
chlorophyll  b,  phytorhodin,  chlorophyllin,  phao- 
phytin,  phflsophorbide,  methyl-phflBophorbide,  methy- 
chlorophyllid,  phytochlorin,  carotin  and  xantho- 
phylL 

As  the  disease  advances  there  is  a  decrease  in 
the  quantity  of  both  chlorophyll  and  chlorophyll 
derivatives.  The  diminution  of  the  green  s^es 
is  greater  than  that  of  the  yellow-brown  series. 

Bespiration  in  Apple  Leaves  Infected  with  Gymno- 
sporangium:  Howard  S.  Bxed  and  C  H.  Oba- 

BILL. 

The  respiration  of  apple  leaves  has  been  studied 
with  reference  to  the  pathological  effects  of  infec- 
tion. Foliage  was  studied  at  various  stages  in  the 
development  of  the  disease,  using  both  Ganong's 
recfpirometer  and  Sach's  baryta  methods.  The 
diseased  leaves  uniformly  produce  more  earbon- 
dioxide  than  healthy  leaves  in  the  same  intervals. 
Various  factors  influence  the  procesa 

The  Absorption  and  Excretion  of  Electrolytes  by 
Lupinus  dlbus  in  VHwte  Simple  SoluHone  of 
Nutrient  Salts:  B.  H.  Tbitk  and  H.  H.  Bast- 

LETT.l 

1  Office  of  Plant  Physiological  and  Fermenta- 
tion Investigations,  Bureau  of  Plant  Industry,  U. 
S.  Department  of  Agriculture. 
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The  behavior  of  seedlings  of  Lupinut  aZbiw 
towsrd  distilled  water  and  toward  simple  soln- 
tioos  of  alts  containing  ions  regarded  as  essen- 
tiil  to  tlie  noimal  nutrition  of  higher  green 
plants  WIS  studied  by  the  water  enltnre  method, 
the  plants  heing  kept  in  darknese.  The  stronger 
eoneentrations  employed  were  comparable  with 
the  son  solution  under  conditions  found  in  the 
Tidnitj  of  Washington^  D.  C.  The  absorption  of 
ions  from  tlie  solutions  and  the  loss  of  ions  to  the 
solntion  ware  measured  hj  the  Wheatstone  bridge 
ii  tenns  of  change  of  electrical  condnetiTitj. 

The  plants  give  up  their  salts  to  distUled  water 
at  a  ranable  rate  until  death  ensaes  from  ezhaus- 
tioB.  Solutions  of  KHJPO4,  and  KCl  act  essen- 
tiillj  like  distiDed  water. 

In  Kf904  and  KNOt  a  slight  absorption  phase  is 
Ken  io  the  most  favorable  concentrations  result- 
m;  in  a  minimal  net  gain  in  electrolytes  to  the 
plant  Otherwise  the  results  differ  little  from 
those  seen  in  tiie  phosphate  and  chlorid  solutions. 
Sodinm  chloride  affects  p«rmeabilit7  and  growth 
wntiafly  like  KNQ.  and  K^SO^. 

In  the  most  favorable  concentrations,  of 
Mg(KQi),  and  MgSO«  there  is  a  slight  but  dearly 
developed  absorption  phase  Tosulting  in  a  net  gain 
of  eleetroljtes  to  the  plant.  A  net  loss  takes  place 
in  the  more  dilute  solutions  and  in  the  greater 
soBeBDirations  toxic  action  develops. 

In  Ga(NOb)s  and  Ca80«  solutions  all  concentra- 
tions studied  support  an  active  abeorption  of 
clsetroljtes  and  apparently  enable  the  plants  not 
odI^  to  retain  the  salts  silready  present,  but  also  to 
aake  net  gains  from  the  solutions. 

The  Ah9orpUon  and  Excretion  of  Electrolytes  "by 

Lmpmu  attme  in  DUuie  Solutions  Containing 

Mixivres  of  Nutrient  Salts:  B.  H.  Tbus  and 

H&iLET  Habbis  Babtlbtt. 

Seedlings  of  Lupinus  albua  were  grown  in  dark- 

SOS  in  graded  solutions  of  pairs  of  nutrient  salts, 

the  higher  concentrations  being  comparable  with 

the  soil  solution.    Absorption  or  excretion  of  elec- 

tvotiTtsB  by  the  roots  was  measured  as  changes  of 

•Metrical  conductivity. 

The  results  obtained  show  that  the  gain  or  loss 
«f  dectrolytes  by  the  plants  is  in  cases  influenced 
hf  the  antagonistic  action  of  ions. 

Ae  Transpiration  Sate  on  Clear  Days  as  Modi- 
fed  hy  ike  DaXty  Change  <n  EnvironmentcX  Fao- 
^«:  LncAK  J.  BBIGO8  AND  H.  L.  Shantz. 
^  transpiration  of  a  number  of  crop  plants 

has  been  measured  by  means  of  automatic  bal- 
at  Akron,  Colorado,  during  the  past  three 


years.  Automatic  records  have  also  been  secured 
of  the  evaporation  from  a  freely  exposed  water 
surface,  the  depression  of  the  wet  bulb,  the  inten- 
sity of  the  solar  radiation,  the  air  temperature 
and  the  wind  velocity.  The  present  paper  com- 
pares the  results  of  such  measurements  for  clear 
daysL  The  transpiration  curves  are  baaed  on  a 
large  number  of  measurements,  and  expose  the 
normal  behavior  of  these  plants  on  dear  days. 

Eelation  of  Transpiration  to  the  Composition  of 
White  Fine  Seedlings:  Geoboe  P.  Bubns. 
The  experiments  reported  at  the  Atlanta  meet- 
ing were  repeated  during  the  summer  of  1914,  with 
the  addition  of  two  beds  in  which  the  physical 
conditions  were  changed  by  means  of  one  and  two 
covers  of  cheesecloth.  The  seedlings  were  grown 
in  Ave  beds  each  with  a  diff « ent  rate  of  transpira- 
tion. 

Seeds  were  sown  in  May  and  the  first  analysis 
was  made  of  seedlings  gathered  August  11.  This 
analysis  showed  the  following  amounts  of  protein 
and  soluble  ash: 


Seedlings 

Proiein, 
Per  Cent. 

Soluble  Ash. 
Percent. 

No  shade 

..13.88 

4.18 

Half  shade  .... 

..16.44 

4.41 

Full  shade   . . . . 

.36.82 

6.46 

One  cheeeedoth 

..11.56 

4.14 

Two  cheesecloth 

..12.31 

4.15 

This  table  again  shows  the  high  percentage  of 
ash  in  the  full  shade  bed  where  the  rate  of  trans- 
piration was  very  low. 

A  New  Method  in  Lichen  Taxonomy:  Bbucb  Fink. 
The  results  of  investigation  of  the  GollemacesB 
will  be  presented.  The  plants  will  be  treated  as 
fungi  and  a  new  type  of  lichen  diagnosis  will  be 
presented.  This  will  treat  the  anatomical  charac- 
ters of  the  lichen  to  the  exclusion  of  those  features 
of  the  algal  host  which  have  heretofore  been  in- 
cluded in  the  descriptions  of  these  lichens.  The 
characters  of  the  cortices  and  meduUss  have  been 
carefully  investigated,  and  several  features  will 
be  presented  which  are  new  to  lichen  taxonomy. 
The  sex  organs  have  for  the  first  time  been  studied 
with  a  view  to  ascertaining  their  value  as  diag- 
nostic characters.  Camera  lucida  drawings  of 
cortices,  medullas,  apothecia,  procarps  and  sperma- 
gonia  will  be  shown,  and  their  taxonomlc  value 
will  be  discussed. 

The   Mechanism  for   Discharging   the   Eggs   of 
Dictyata  Dichotoma:  W.  D.  Hott. 
The  young  eggs  of  Dictyota  dichotoma  are  en- 
dosed  by  thin  walls  showing  no  differentiation^ 
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but  as  they  matnre  their  walls  thicken  and  become 
differentiated  into  a  thick  inner  and  a  thin  outer 
layer.  At  the  instant  of  discharge  the  inner  layer 
swells  and  becomes  gelatinous,  the  outer  layer  is 
irregularly  ruptured,  and  the  egg  is  forced 
through  the  opening,  thus  formed,  sometimes  to  a 
distance  of  0.24  mm.  In  escaping  the  egg  is  still 
enclosed  by  the  gelatinous  inner  layer,  but  is  soon 
set  free  by  the  solution  of  this  layer. 

The  observed  facts  indicate  that  the  force 
utilized  in  discharging  the  eggs  is  obtained  solely 
by  the  swelling  of  the  inner  layer  with  the  eon- 
traction  of  the  stretched  outer  layer  of  the 
oogonium  wall. 

Both  at  Beaufort,  N.  C,  and  at  Naples,  about 
65-75  per  cent,  of  all  the  eggs  of  each  crop  were 
discharged  within  a  single  hour  of  a  single  day, 
beginning  at  about  the  time  of  the  first  observable 
traces  of  dawn. 

The  swelling  of  the  inner  layer  of  the  oogonial 
wall,  with  the  resultant  discharge,  did  not  occur 
in  eggs  that  were  killed  by  heat,  oold  or  chem- 
icals, and  was  practically  or  entirely  prevented  by 
anything  that  interfered  with  the  life  conditions. 
It  could  not  be  initiated  by  any  means  before  the 
usual  time  for  discharge,  but,-  as  the  usual  time 
approached,  seemed  slightly  accelerated  by  trans- 
fer from  a  moist  dish  to  sea  water. 

The  above  facts  seem  to  indicate  that  the  swell- 
ing of  the  inner  layer  of  the  oogonial  wall  is  under 
the  direct  control  of  the  protoplasm,  or  that  it  is 
accomplished  by  means  of  enzymes  formed  by 
the  protoplasm  and  affected  by  the  same  condi- 
tions that  affect  the  living  substance.  Of  these 
two  possibilities,  the  latter  seems  more  probable. 

CeU  Division  and  the  Formation  of  CoUmiea  of 

Volvox:  Bb  A.  Haspeb. 

The  planes  of  the  first  two  divisions  of  the 
mother  cell  of  the  young  colony  intersect  at  right 
angles.  The  plane  of  the  third  division  lies  so  as 
to  form  the  well-known  cross  figure.  The  factors 
determining  this  deviation  from  Sach's  principle 
of  rectangular  intersection  are  associated  with  the 
surface  tension  developed  in  a  plate  made  by 
successive  bipartition  of  cells,  and  lead  to  the 
further  incurving  of  the  plate  and  formation  of 
the  globular  colony. 

Prodhromosomea  in  Synapsis:  C.  A.  Dabuno. 

The  work  on  prochromosomes  by  Bosenberg, 
Overton  and  others  has  suggested  the  possibility 
that  some  cells  might  be  found  the  study  of  which 
would  considerably  increase  our  knowledge  con- 
cerning the  behavior  of  the  chromosomes  in  synap- 


sis and  reduction.    Such  cells  have  been  found  in 
the  Norway  Maple  Acer  platanoides. 

In  the  so-called  resting  stage  of  the  nucleus  of 
the  pollen  mother  cell  in  this  species  are  26  defi- 
nite bodies  corresponding  in  number  to  the  26 
chromosomes  found  in  the  vegetative  ceUs  at  the 
time  of  division;  most  of  these  bodies,  or  pro- 
chromosomes, are  distributed  about  the  peripheiy 
of  the  nucleus,  but  a  few  are  to  be  found  lying 
dose  to  or  against  the  nucleus.  Upon  staining 
with  safranin,  gentian-violet  and  Orange  G.,  thess 
26  prochromosomes  are  stained  blue  and  the  nu- 
cleolus Tedf  so  that  the  two  are  readily  distin- 
guished. At  this  stage  the  linin  threads  take  the 
stain  only  sparingly.  At  least  some  of  these 
threads  appear  to  be  attached  to  the  prochromo- 
somes; in  some  cases  the  threads  are  connected, 
forming  a  sort  of  net  with  nodes  or  thickenings; 
these  nodes  do  not  take  the  gentian-violet  stain 
and  are  not  definite  bodies  like  the  prochromo- 
somes. 

The  prochromosomes  are  noticeably  arranged  in 
pairs;  in  some  oases  the  two  are  separated  by  at 
least  twice  their  own  width,  while  in  other  pairs 
they  almost  touch  each  other;  in  no  case  do  they 
appear  to  be  connected.  The  prochromosomes  vary 
somewhat  in  size,  but  so  far  as  observations  go 
the  individuals  of  a  pair  appear  to  be  equal. 

As  the  pmod  of  synapsis  approaches,  the 
threads  become  more  conspicuous  and  take  the 
gentian- violet  stain  more  readily;  the  proohromo- 
somes  still  retaining  their  definite  individuality 
appear  to  come  closer  together.  The  beginning  of 
synapsis  is  indicated  by  the  contents  of  the  nu- 
cleus being  drawn  toward  the  nucleolus  and  col- 
lecting at  one  side  of  the  nuclear  cavity.  The 
whole  network  of  threads  and  prochromosomes  be- 
comes more  or  less  massed;  only  in  rare  cases  do 
any  of  the  threads  appear  to  lie  parallel. 

In  complete  synapsis  only  a  few  threads  are 
distinguishable,    especially    those    extending^    out 
from    the   synaptic   knot.     The   prochromosomes, 
however,  are  still  very  apparent;   in  most  jHiira 
the  members  appear  to  be  in  contact   with  each 
other,    although    some    are   still    separated.      As 
growth  proceeds  the  threads  which  extend  outside 
of   the   knot   become   thicker   and  contain    more 
chromatin,   as  shown  by  their  stainin^^    reaction. 
These  threads  soon  become  double,  the   eridenee 
indicating  that  this  is  due  to  a  longitadinal  split- 
ting of  a  single  thread  rather  than  to  the  parallel 
arrangement  of  two  separate  threada     ApjMirently 
each  of  these  thick  threads  is  formed  by  the  grad- 
ual fiowing  out  of  the  contents  of  the  proehromo- 


JtmuT  S»,  1915] 


SCIENCE 


183 


semes  on  ibe  thin  threads  to  which  they  were  at- 
tached before  synapsis  began,  the  contents  of  the 
two  mdindoals  of  a  pair  flowing  in  opposite  di- 
rcftiooB. 

As  the  growth   period  advances  these   threads 
enlar^  become  less  entangled,  and  the  splitting 
beeomes  more   apparent.     At   this   stage    deeper 
staising  bodies  of  different  sizes  are  found  dis- 
tributed on  the  threads;    these   bodies,   possibly 
ehromomeres,  are  always  found  in  pairs,  one  on 
oeb  of  the    two    parts    of    the    double    thread. 
There  are  usually  3  or  4  pairs  of  these  chromo- 
meres  on  each  of  the  bivalent  threads,  the  indi- 
ridoals  of  each  pair  being  opposite  each  other  and 
cqoal  in  me.     As  these  bivalent  threads  become 
less  ^tangled  the  number  of  the  threads  is  found 
to  be  13,  one  half  the  number  of  prochromosomes 
obserred  before  ^napsis.     The  details  from  this 
it&ge  on  have  not  as  yet  been  worked  out,  but  ob- 
servations indicate  that  each  of  these  13  threads 
beeones  shorter  and  finally  forms  a  bivalent  chro- 
mosome. 

In  the  first  division  of  the  nucleus  13  chromo- 
somes pass  to  each  pole;  in  the  reconstructed 
daughter  nucleus  13  prochromosomes  appear,  but 
tlieee  are  not  arranged  in  pairs.  In  the  resting 
Qaeld  of  the  somatic  tissue  the  prochromosomes 
are  present  and  appear  to  be  more  or  less  in  pairs. 
These  observations  seem  to  show  that  in  Acer 
fktimoides  prochromosomes  exist  in  the  nucleus; 
that  they  are  arranged  more  or  less  in  pairs  in 
both  somatic  and  mother  cells;  that  in  synapsis 
the  members  of  each  pair  unite  and  form  a  thick 
thread  on  the  single  thread  which  preceded 
ipiapBis;  that  this  single  thick  thread  becomes 
split  longitudinally;  that  upon  this  bivalent  thread 
Mcnr  paired  chromomeres;  and  fhially  that  each 
Mralent  thread  becomes  a  bivalent  chromosome 
which  divides  into  univalent  chromosomes  in  the 
^nt  division  of  the  pollen  mother  celL 
Cfkhgy  of  Sphoeroplea:  E.  M.  Gilbert. 

Cleavage  begins  with  constrictions  from  the 
p]aima  membrane,  and  the  cell  contents  are  cut 
hsto  masses  of  varying  sizes.  A  single  row  of 
large  cells  or  a  double  row  of  smaller  cells  may 
he  found  in  a  nngle  filament. 

^  «ggs  at  first  contain  more  than  a  single 
Boeleos,  and  all  but  one  of  these  disappears  be- 
fore the  egg  is  fully  mature. 

Nuclear  divisions  as  far  as  observed  are  mi- 
totic and  no  indications  of  amitotic  divisions,  de- 
bribed  by  earlier  investigators,  have  been  found. 
There  is  no  fragmentation  of  the  nudeole  to  form 
Che  chromosomes. 


The  number  of  pyrenoids  found  in  eggs  varies 
from  two  to  seven. 

The  pyrenoids  vary  greatly  in  size  and  each  is 
made  up  of  a  varying  number  of  segments.  The 
starch  is  usually  laid  down  around  the  pyrenoid 
in  definite  layers  but  at  times  the  arrangement  is 
very  irregular.  Stromatie  starch  is  very  abun- 
dant in  some  mature  eggs. 

The  pyrenoids  disappear  from  portions  of  fila- 
ment which  are  active  in  the  formation  of  sperms. 

Fertilization  does  not  take  place  until  the  egg  is 
fully  formed  and  rounded;  at  this  time  the  egg 
nucleus  lies  in  the  center  of  the  egg. 

An   Anatomical   Study   of   the  Boot   of  Ipomoea 

batatas:  Florence  A.  McCormick. 

A  preliminary  paper  on  the  anatomy  of  Ipomcea 
batatas.  During  the  investigation,  a  fungus,  sim- 
ilar to  the  one  found  in  Solanum  tuberosum  has 
been  found  in  the  endodermis  of  the  root,  but  so 
far  the  fungus  has  not  been  seen  in  the  stem. 

The  Anatomy  of  a  Protomyces  Gall:  Alban  Stew- 
art. 

The  lower  parts  of  the  stems  of  Ambrosia 
trifida  L.  are  often  attacked  by  Protomyces  audi- 
nus  Lagh,  causing  considerable  disturbance  in  the 
tissues  of  the  host.  Large  swellings  are  caused  by 
this  parasite,  one  or  more  of  which  may  appear 
on  the  same  plant. 

Sections  of  these  galls  show,  among  other  things, 
an  increase  in  the  tissues  of  the  bark,  an  abnormal 
growth  of  the  fibrovascular  bundles  as  compared 
with  non-infected  parts  close  by,  a  broadening  of 
the  rays  and  the  formation  of  other  parenchyma 
elements  in  the  bundles,  areas  of  cambiform  cells 
in  the  pith. 

A  gall  caused  by  an  unknown  insect,  probably 
of  the  order  Lepidoptera,  also  occurs  on  the  stems 
of  this  species  of  Ambrosia,  The  changes  induced 
by  this  insect  in  the  tissues  of  the  host  are  simi- 
lar in  certain  respects  to  those  caused  by  Proto- 
myces. 

The   Anatomy    of    the    Punctatus    Gall:    Alban 

Stewart. 

Andricus  punctatus  Bass.,  a  hymenopterous  in- 
sect of  the  family  CJynipidee,  causes  large  woody 
galls  on  the  stems  and  branches  of  Quercus  velu- 
tina  Lam.  and  other  closely  related  species  of 
oak.  This  gall  possesses,  among  others,  the  fol- 
lowing anatomical  characters  which  are  of  especial 
interest. 

A  recapitulation  of  a  similar  condition  of  ray 
structure  to  that  which  occurs  in  traumatic  wood 
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of  related  species  of  oak.  Other  characters  which 
agr^e  doselj  with  general  conditions  in  traumatie 
tissue  are  as  follows:  A  vertical  shortening  of  the 
broad  rajs.  The  presence  of  knarls  which  appear 
only  in  tangential  sections  of  the  gall.  A  parting 
of  the  fibers  to  right  and  left  in  the  vicinity  of 
the  larval  chambers.  Areas  of  isodiametric 
parenchyma  cells  with  lignified  walls,  and  a 
shortening  of  many  of  the  other  cells  of  the  wood. 
A  reduction  in  the  number  or  an  entire  lack  of 
vessels.  Absence  of  distinct  annual  rings  of 
growth.  A  suggestion  of  a  return  of  the  cam- 
bium to  its  normal  activities  in  the  outermost  lay- 
ers of  wood.     Woody  inclusions  in  the  bark. 

The  Anatomy  of   a  Peridermium   Gall:   Alban 

Stewabt. 

Large  woody  galls  occur  on  the  branches  of  the 
jack  pine,  Pinu8  Banksiana  Lamb.,  which  are 
caused  by  an  infection  of  Pertdertnium  (Aeoidium) 
cerebrum  Pk.  The  following  anatomical  differ- 
ences occur  in  the  woody  portions  of  these  galls 
as  compared  with  the  normal  wood  of  this  spe- 
cies of  pine.  A  greatly  increased  production  of 
woody  tissue.  An  increase  in  the  number,  and  a 
broadening  of  the  rays  both  vertically  and  tan- 
gentially,  characters  which  also  appear  in  trau- 
matic wood  of  this  species.  The  presence  of 
knarls  in  tangential  sections.  A  greatly  increased 
production  of  resin  canals  in  the  gall,  but  no  such 
increase  in  the  normal  wood  close  by.  A  shorten- 
ing of  many  of  the  tracheids  as  well  as  blunt  end 
walls  and  wavy  side  walls  of  the  same.  Cells 
which  partake  of  the  character  of  both  tracheids 
and  parenchyma  cells  in  their  pitting.  Alternate 
as  well  as  opposite  arrangement  of  pits  in  the 
walls  of  the  tracheids.  Apparently  an  absence  of 
bars  of  Sanio  from  the  walls  of  the  tracheids  in 
many  instances. 

A  Note  on  the  Leaf  Anatomy  of  Avicennia:  Al- 
ban Stewabt. 

On   t?^e  Forms  of  Castela  galapageia  Hook,  /.; 
Alban  Stewabt. 

Photographing  Mosses:  A.  J.  Gbout. 

When  beginning  the  study  of  mosses  I  found 
identifications  very  difficult  because  of  the  lack  of 
suitable  and  adequate  literature  and  illustrations. 
I  did  not  have  access  to  Sullivant's  ^'Icones"  or 
the  **Bryologia  Europasa, " 

When  as  an  advanced  student  I  had  access  to 
these  works  I  formed  the  ambition  to  put  similar 
but  cheap  and  simplified  books  within  the  reach 
of  any  enterprising  student.  My  desire  was  to 
make    new    moss   students    instead    of    new   moss 


species,  because  what  we  need  to  advance  bryology 
in  America  is,  first  of  all,  more  observers  and  col- 
lectors. 

The  two  books  I  have  published  were  illustrated 
by  drawings,  many  of  which  were  taken  from  the 
standard  works  mentioned  above.  But  I  saw  how 
valuable  photographs  were  in  the  study  of  flow- 
ers, ferns,  etc.,  and  I  became  ambitious  to  equal 
this  work  in  the  mosses  and  hepatiea.  To  this  end 
I  have  devoted  my  spare  time  for  the  past  year  or 
two,  and  I  have  succeeded  in  enlisting  others. 
Professor  Holzinger  has  done  some  excellent  work. 

My  outfit  is  a  Bausch  and  Lomb  camera  for 
micro-photography  with  a  heavy  iron  base  and 
long  bellows.  Instead  of  the  cap  to  fit  over  the 
eye-piece  of  the  compound  microscope  I  put  in  a 
lens-board  or  boards.  I  have  a  battery  of  three 
lenses,  a  WoUensack  Anastigmatie  F.  6.8  for  a 
4  by  5  camera  and  a  supplementery  lens  to 
shorten  the  focus.  A  Beck  Neostigmar  3  in  foens, 
f.  3.5,  wide  angle  from  a  motion-picture  camera 
and  a  Bausch  and  Lomb  wide  angle  Zeiss-protar, 
focal  length  2}  inches. 

The  Wollensack  and  supplement  give  magnifi- 
cations up  to  5  diameters,  and  the  automatic  shut- 
ter makes  it  more  convenient  than  the  others,  which 
have  to  be  uncapped.  Also  it  gives  plenty  of  il- 
lumination for  focusing.  The  Beck  gives  magni- 
fications up  to  7  diameters  and  also  admits  plenty 
of  light  for  focusing.  The  Zeiss  protar  is  so  small 
that  focusing  is  difficult  unless  bright  sunlight 
shines  on  the  object,  but  I  can  get  9  diameters.  To 
get  depth  the  lenses  were  stopped  down  to  32, 
64  or  even  to  128  U.  S.,  and  in  strong  light  were 
given  from  3  min.  at  32  U.  S.  to  6-8  min.  at 
U.  S.  64  when  cloudy  bright  and  indoors. 

If  the  mosses  were  not  dry  the  setae  would 
sometimes  twist  during  the  longer  exposures  so 
as  to  produce  a  bad  blur.  I  have  had  better  re- 
sults with  reflected  light  than  transmitted  light. 
I  am  undecided  as  to  whether  a  black  background 
is  superior  to  a  white  or  not.  Against  the  black 
background  every  speck  of  dust  magnified  ten- 
fold produces  a  disagreeable  effect. 

I  have  also  tried  peristomes  by  transmitted 
light  under  a  compound  microscope.  I  squandered 
more  than  a  dozen  plates  on  the  peristome  of 
Ceratodon,  but  its  dark  red  color  and  density 
foiled  my  attempts  to  get  anything  but  a  sil- 
houette. 

The  photographs  themselves  will  tell  yoa  far 
more  than  I  can  as  to  my  results. 

Geobgb  T.  Moore, 
Seereiary 
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THE  PBE8BNT  AND  FUTUBE  OF  BOTANY 

IN  AMEBICAi 

If  we  go  back  a  generation,  say  to  the 
early  '80  's,  we  find  np  to  this  time  most  of 
the  work  published  by  American  botanists 
was  taxonomic.  For  some  time  before  this, 
however,  evidences  of  an  awakening  to 
other  aspects  of  the  science  were  evident 
and  the  next  decade  brought  an  extra- 
ordinary extension  of  botanical  interest 
in  other  lines  of  work.  Morphology, 
physiology,  and  especially  cytology  began 
to  demand  attention. 

This  was  the  period  also  when  the  gov- 
ernment began  to  consider  seriously  the 
application  of  botanical  science  to  the  great 
agricultural  problems  of  the  country.  Most 
of  the  agricultural  experiment  stations, 
date  from  this  time,  and  it  is  unnecessary 
to  point  out  the  great  influence  which  these 
have  had  in  directing  the  activities  of  so 
many  of  the  ablest  workers  in  the  field  of 
botany. 

As  one  looks  back  over  this  period  of 
some  thirty-five  years  one  can  not  but  be 
struck  with  the  great  increase  in  the  num- 
ber of  botanical  workers  and  the  enormous 
number  of  publications  recording  the  re- 
sults of  their  work. 

During  the  70 's  and  early  80 's  the  oppor- 
tunities for  advanced  work  in  botany,  aside 
from  purely  taxonomic  work,  were  very  in- 
adequate, even  in  our  best  universities ;  and 
students  who  were  ambitious  to  avail  them- 
selves of  the  best  instruction  in  botanical 
methods  were  almost  perforce  obliged  to 

1  Presidential  address  of  Professor  Douglas  H. 
Campbell,  of  Stanford  University.  Bead  before 
the  Botanical  Society  of  America  at  tbeir  dinner 
on  December  30,  1914. 
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seek  such  instraction  in  Europe,  and  espe- 
cially in  Germany.  The  last  decade  of  the 
nineteenth  century  probably  witnessed  the 
largest  emigration  of  American  botanical 
students  to  Germany.  These  men  brought 
back  German  methods  and  German  ideas, 
and  undoubtedly  these  influences  were  on 
the  whole  of  immense  service  to  the  develop- 
ment of  science  in  America.  However,  it 
has  sometimes  happened  that  these  foreign 
fashions,  perhaps,  have  been  followed  a 
little  too  slavishly  and  the  work  of  some  of 
our  foreign  students  might  be  criticized  as 
somewhat  lacking  in  originality. 

In  point  of  equipment  and  opportunity 
for  research  it  may  be  asserted  safely  that 
at  the  present  time,  America  can  hold  its 
own  with  any  European  country.  It  may 
be  fairly  asked,  therefore,  whether  the 
accomplishment  has  been  commensurate 
with  the  opportunities  afforded. 

There  is  no  doubt  that  the  quality  as  well 
as  the  quantity  of  work  done  in  this  country 
in  the  period  in  question  has  risen  very 
much;  and  one  could  select  a  very  con- 
siderable part  of  the  work  which  will  bear 
comparison  with  the  best  of  its  kind  done 
abroad.  But  it  must  be  admitted  that  the 
great  bulk  of  the  work  is  of  mediocre  char- 
acter. It  is  perhaps  asking  too  much  to 
expect  that  all,  or  even  a  large  part,  of 
work  of  any  kind  should  rise  above  the 
mediocre,  and  it  must  be  confessed  that 
much  of  the  work  published  in  the  United 
States  can  not  be  considered  to  be  of  first 
rate  qualily.  However,  it  is  probable  that 
the  average  here  might  be  raised  without 
undue  exertion. 

It  seems  to  me  that  perhaps  the  prin- 
cipal cause  of  this  mediocrity  is  the  ten- 
dency to  follow  whatever  new  fad  may  come 
into  fashion,  instead  of  seeking  for  prob- 
lems of  one's  own.  We  are,  as  a  people,  I 
think,  more  prone  to  adopt  new  fashions 
than  are  the  more  conservative  inhabitants 


of  the  Old  World.  At  any  rate  the  past 
twenty  or  thirty  years  have  seen  the  rise 
and  decline  of  a  good  many  botanical 
fashions,  each  one  of  which  was  all-impor- 
tant in  its  day. 

Instead  of  a  man's  asking  himself, 
'*What  am  I  especially  interested  in  and 
what  can  I  do  most  advantageously,"  the 
student  usually  through  the  advice  of  his 
instructor,  is  put  to  work  on  the  latest 
thing  that  has  come  from  (Germany  or 
France,  sometimes  before  he  has  really 
mastered  the  fundamentals  of  the  science. 
The  results  of  such  misdirected  energy  are 
naturally  often  unfortunate. 

Another  thing  which  may  partly  account 
for  the  rarity  of  work  of  the  highest  grade 
is  the  undue  emphasis  laid  on  the  economic 
phases  of  the  science.  We  Americans  are 
preeminently  a  "practical"  people  and  our 
achievements  in  applied  science  are  notori- 
ous ;  is  it  that  we  are  incapable  of  recogniz- 
ing the  supreme  importance  of  pure  science 
that  accounts  for  our  comparatively  poor 
showing  in  the  way  of  contributions  to  the 
fundamentals  of  science,  botanical  or 
otherwise  f 

It  is  not,  however,  with  the  past  history 
of  our  science  that  I  wish  to  deal,  but  with 
its  present  tendencies  and  the  prospects  for 
its  future  development.  One  who  has  done 
his  work  and  made  his  mistakes  may  be, 
perhaps,  permitted  to  criticize  the  present 
and  make  some  suggestions  for  the  future. 

The  equipment  of  our  more  important 
universities,  as  well  as  the  liberal  provision 
made  by  the  government  for  scientifie  woi^ 
in  connection  with  special  private  endow- 
ments for  research  work,  offer  ample  oppor- 
tunity to  the  man  who  would  devote  his 
life  to  a  scientific  career. 

Unfortunately  the  very  perfection  of  the 
material  equipment  may  cause  us  to  attach 
undue  importance  to  the  mere  apparatus 
of  research,  and  to  minimize  the  value  of 
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Ae  man  who  is  to  nBe  this  elaborate  par- 
aphemaHaw 

I  flometimes  think  that  there  is  danger  of 
our  becoming  slaves  to  our  machinery. 
Life,  alas!  is  too  short  to  spend  any  nnnec- 
esBsiy  time  in  oyer-elaborate  and  compli- 
cated methods  where  simple  and  direct  ones 
woTild  answer  every  purpose.  That  much 
time  is  wasted  in  many  laboratories  through 
the  employment  of  unnecessarily  compli- 
cated methods,  I  firmly  believe. 

Another  phase  which  I  think  has  been 
oferdone  in  America  is  the  mania  for  stand- 
ardiziDg  eveiything.  Elaborate  lEfystems  of 
recording  results  are  often  so  complicated 
M  to  be  quite  bewildering  to  the  woiker 
trained  in  old-fashioned  ways,  and  he 
wonders  sometimes  at  the  very  small  output 
of  work  resulting  from  this  imposing  mass 
of  machinery  until  he  realizes  that  pretty 
maeh  all  of  one's  time  must  be  consumed 
in  keeping  the  machinery  going. 

While  the  standardization  of  science,  like 
that  of  automobiles,  may  result  in  a  good 
ge3ieral  average,  and  make  for  convenience 
and  cheapness,  it  does  not  result  in  the 
Kj^hest  type  of  work.  The  really  big  work 
in  science  must  be  done  by  men  who  are  a 
hm  onto  themselves.  The  highest  type  of 
original  work  can  not  be  made  to  conform 
to  fixed  rules  and  regulations,  and  our 
American  love  of  machinery  and  standard- 
oed  methods  is,  it  seems  to  me,  detrimental 
to  the  development  of  originality. 

A  problem  that  is  always  with  us  is 
the  question  of  teaching  veisus  research, 
and  how  far  the  two  are  compatible.  I 
tUnk  we  must  all  admit  that  the  teacher, 
It  least  in  the  university,  should  be  an  in- 
vntigator.  Indeed  it  is  hard  to  see  how  a 
teadier  who  himself  is  not  engaged  in  re- 
iearch  can  expect  to  inspire  in  his  students 
i  a  desire  to  become  investigators.  The 
nxed  question  of  the  relative  importance  of 
and  research  can  hardly  be  an- 


swered satisfactorily.  Of  course  it  is  in- 
cumbent on  every  teacher  to  see  that  his 
teaching  work  is  faithfully  performed ;  but 
on  the  other  hand  the  man  who  is  capable 
of  carrying  on  important  researches  and  in 
willing  to  do  so,  has  claims  which  every 
university  worthy  of  the  name  is  bound  to 
respect. 

So  far  as  my  own  observation  goes,  it 
seems  to  me  that  the  two  are  not  incom- 
patible, but  I  must  also  confess  that  it 
usually  happens  that  whichever  is  the  more 
congenial  is  likely  to  receive  the  greater 
attention. 

I  have  very  little  faith  in  the  assertion 
so  often  made  that  the  time  necessary  for 
teaching  is  so  great  that  no  time  is  left  for 
research.  When  one  reckons  up  the  time 
actually  demanded  of  instructors  in  a  well- 
equipped  university  and  compares  it  with 
the  time  demanded  of  the  average  business 
or  professional  man,  one  must  admit  that 
the  university  professor  has  a  very  much 
greater  amount  of  spare  time  at  his  dis- 
posal, which,  if  he  really  wishes  to  do  so, 
he  may  devote  to  research.  Too  many  of 
our  teachers  make  work  for  themselves 
which  is  quite  unnecessary  and  is  a  sad 
devourer  of  time,  but  which  sometimes  at 
any  rate  affords  a  convenient  explanation 
of  why  they  do  not  accomplish  the  great 
results  which  they  would  invariably  do  if 
only  opportunity  permitted.  What  a  man 
wants  to  do  most,  he  is  pretty  sure  to  accom- 
plish, and  if  investigation  is  really  what 
he  is  most  interested  in,  he  will  find  some 
means  of  doing  it 

Of  course,  all  men  who  occupy  univeisity 
chairs  are  not  for  that  reason  necessarily 
devotees  of  research,  although  I  believe  no 
man  should  be  appointed  to  a  university 
professorship  who  has  not  demonstrated 
his  ability  to  advance  knowledge  in  his 
chosen  branch,  and  it  should  be  expected 
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of  him  that  his  researches  do  not  cease  with 
his  attainment  of  a  professorship. 

The  excuse  is  often  offered  that  the  pro- 
fessor is  frequently  subject  to  interruptions 
which  interfere  with  research  work.  I 
notice,  however,  that  such  interruptions  are 
quite  as  often  as  not  the  fault  of  the  man 
himself,  whose  sociable  disposition  or  in- 
ability to  concentrate  his  attention  as  well 
as  the  fatal  tendency  to  'Sputter,"  eat  up 
the  time  which  ought  to  be  devoted  to  inves- 
tigation and  which,  if  properly  utilized, 
would  soon  show  substantial  results. 

It  is  easy  to  find  fault  and  criticize  but 
when  it  comes  to  suggesting  remedies  for 
the  future,  the  problem  is  a  difficult  one. 
First  of  aU,  perhaps,  is  getting  hold  of  the 
right  men,  and  next,  after  getting  them, 
to  see  that  they  make  the  most  of  their 
natural  talents. 

In  these  days  of  commercial  ideals  when 
the  value  of  eveiything  is  gauged  by  what 
it  will  bring  in  the  market,  and  especially 
in  this  country  where  the  opportunities  for 
easy  money-making  are  probably  greater 
than  anywhere  else  in  this  world,  it  is  not 
strange  that  most  of  our  young  men  become 
early  infected  with  prevailing  standards 
of  values.  One  indeed  must  have  a  very 
strong  love  of  science  for  itself  to  with- 
stand the  lure  of  the  market  place.  To 
realize  after  years  of  hard  work  and  expen- 
sive training  that  a  man  may  in  case  he 
devotes  himself  to  pure  science  have  to 
serve  for  a  lesser  wage  than  is  paid  an  ex- 
pert bricklayer  or  carpenter,  does  not  offer 
a  very  alluring  prospect  to  most  able  and 
energetic  young  men.  Nevertheless,  if  we 
are  to  develop  men  to  do  the  highest  type 
of  work,  we  must  in  some  way  persuade 
them  to  take  these  chances. 

Of  course,  before  urging  a  young  man 
to  devote  his  life  to  a  career  at  best  pec- 
uniarily far  below  what  he  might  reasonably 
expect  to  earn  in  some  other  calling,  we 


should  be  very  sure  that  our  youth  gives 
something  more  than  a  vague  promise  that 
he  is  likely  to  accomplish  something  really 
worth  while  in  the  branch  he  has  chosen. 

This  is  perhaps  our  most  difficult  task. 
We  all  have  seen  young  men,  bright  and 
alert,  who  are  immensely  interested  in  their 
investigations  just  so  long  as  you  set  them 
the  problem  and  superintend  the  work, 
giving  from  time  to  time  the  necessary  sug- 
gestions and  encouragement.  The  question 
is,  will  they  devise  problems  for  themselves 
and  carry  them  through  without  some  one 
at  their  elbow  to  give  them  assistance  when 
they  oome  to  a  difficult  place. 

It  is  very  hard  to  recognize  the  men  who 
have  this  initiative  and  with  it  the  perse- 
verance and  resourcefulness  which  mari: 
the  bom  investigator;  and  I  believe  ther^ 
are  bom  investigators,  just  as  truly  as  there 
are  bom  poets  and  painters.  You  can  cul- 
tivate the  gift  but  you  can  not  create  it 
How  we  are  to  discover  our  budding  genius, 
however,  and  how  we  are  to  hold  him  when, 
caught  is  another  matter. 

While  undoubtedly  there  is  much  en- 
couragement to  be  derived  from  the  prog- 
ress we  have  made  during  the  past  genera- 
tion, still  we  may  learn  a  lesson  from  this 
which  may  help  us  to  direct  the  work  of 
the  next  generation  so  as  to  yield  still 
better  results. 

I  can  not  but  feel  that  we  very  mnch  need 
to  have  the  importance  of  pure  scientific 
work  as  an  end  in  itself  strongly  insisted 
upon.    This  I  believe  is  one  of  our  hardest 
problems.    In  the  face  of  the  constant  de- 
mand for  men  trained  in  technical  lines 
and  the  indisputable  importance   of  the 
many  economic  problems  that  confront  us, 
it  is  hard  to  make  the  average  hard-headed 
young  American  see  the  beauty  of  science 
for  its  own.  sake.    Our  whole  social  system 
and  modem  trend  of  educational  methods 
both  tend  to  magnify  the  importance  of 
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tecimieal  training  when  compared  with  edu- 
cation as  an  end  itself.  Every  one  can  ap- 
preciate the  value  of  making  two  blades  of 
gram  grow  where  before  tl^ere  was  but  one, 
but  the  man  who  makes  new  ideas  sprout  is 
too  apt  to  be  looked  upon  as  a  harmless 
crank,  if  indeed  he  is  regarded  at  all. 

It  may  be  that  a  reform  in  our  educa- 
tional system  is  necessary.  There  are  symp- 
toms of  a  revolt  against  the  extreme  utili- 
tarian views  now  current,  and  it  is  possible 
that  we  may  see  a  tendency  to  return,  in 
part  at  least,  to  the  older  educational  ideals. 
There  can  be  no  question  that  greater  at- 
tention paid  to  the  humanities  would  en- 
courage a  love  for  pure  science  as  con- 
trasted with  applied  science.  The  student 
who  has  had  a  sound  training  in  literature, 
history,  language,  and  in  the  whole  range 
of  what  we  term  the  ** humanities"  will 
certainly  have  a  broader  outlook  than  the 
man  whose  training  has  been  severely  voca- 
tional Such  a  student  will  be  far  more 
likely  to  appreciate  the  value  of  purely 
seientific  work  whose  importance  is  to  be 
measured  in  terms  of  intellectual  satisfac- 
tion rather  than  in  dollars  and  cents. 

This,  then,  I  believe,  is  one  way  by  which 
we  may  hope  to  recruit  the  ranks  of  inves- 
tigators in  the  higher  lines  of  science.  An- 
other benefit  which  would  result  from  a 
more  liberal  training  of  the  majority 
of  our  university  students  would  be  a  far 
gieater  appreciation  of  the  results  of  such 
Kientific  work  by  men  who  are  not  them- 
selves scientists.  It  may  be  hoped  after  we 
pass  beyond  the  era  of  great  accumulation 
of  wealth  that  there  will  be  a  greater  ap- 
preciation of  the  less  material  results  of  the 
itigher  education.  Just  now,  it  must  be 
eonfessed,  this  era  does  not  appear  to  be 
immineDt. 

Having  secured  our  special  man,  our  next 
eoncem  is  to  see  that  his  efficiency  is  devel- 
oped to  the  utmost.  While,  of  course,  it  is 
enential  that  our  man  must  first  receive  a 


thorough  training  in  the  fundamentals  of 
botany,  when  the  time  comes  for  him  to 
venture  on  original  research  every  effort 
should  be  made  to  discover  where  his  special 
ability  lies,  and  we  should  not  try  to  force 
him  to  work  along  lines  which  are  espe- 
cially attractive  to  ourselves,  should  he 
show  a  strong  bent  for  work  in  some  other 
direction.  Here  is  where  the  danger  of 
trying  to  follow  the  latest  fashion  comes  in. 
It  is  very  likely  that  our  student  may 
have  a  very  lukewarm  interest  in  Karyo- 
kinesis,  MendeHsm,  Mutation,  or  what- 
ever the  latest  thing  may  be,  and  an  effort 
to  force  him  into  these  subjects  contrary  to 
his  own  preference  may  result  disastrously. 

Of  course,  in  directing  the  work  of  stu- 
dents, and  we  might  also  say  in  the  selec- 
tion of  our  own  subjects  for  research,  we 
have  to  consider  not  only  the  importance 
of  the  topics,  but  also — and  this  is  very  im- 
portant— their  practicability.  I  do  not 
mean  by  this  that  we  are  to  look  for  easy 
subjects,  but  there  are  too  many  fascinating 
problems,  such  for  instance  as  the  physical 
basis  of  hereditary  transmission,  which  from 
their  very  complexity  seem  almost  hopeless 
of  solution,  although  we  can  make  no  end 
of  ingenious  hypotheses,  almost  as  many 
indeed  as  there  are  investigators.  Such 
investigations  are  almost  certain  to  be  in- 
conclusive and  it  is  very  questionable 
whether,  in  many  cases,  time  devoted  to 
these  might  not  better  have  been  dedicated 
to  something  more  likely  to  yield  more 
tangible  results.  In  this  connection  it  may 
not,  perhaps,  be  impertinent  to  call  atten* 
tion  to  the  very  loose  way  in  which  much 
of  the  work  now  so  popular  on  the  problems 
of  heredity  is  carried  on.  The  tendencies 
to  assume  that  the  phenomena  observed,  in 
animals  for  example,  are  also  immediately 
applicable  to  plants  and  vice  versa  has  led 
to  a  great  deal  of  inaccurate  thinking  and 
writing. 

It  can  hardly  be  said  that  any  special 
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phase  of  botany  is  urgently  demanding  at- 
tention or  is  being  noticeably  neglected; 
nor  can  it  be  said  that  there  is  not  abundant 
material  awaiting  the  botanist  in  pretty 
much  any  line  he  may  choose.  One  might, 
however,  urge  that  our  botanists  seek  out 
problems  for  themselves  rather  than  borrow 
them  from  our  foreign  colleagues.  There 
are  surely  enough  original  problems  await- 
ing solution  at  home  to  keep  our  botanists 
fully  occupied.  The  United  States  with  its 
varied  flora  and  extraordinary  range  of 
conditions  gives  the  American  botanists  a 
great  advantage  over  their  European  col- 
leagues, advantages  which,  perhaps,  have 
not  always  been  appreciated  to  their  full 
extent. 

The  flora  itself,  even  the  vascular  plants, 
is  very  far  from  being  even  fully  catalogued 
and  a  wide  field  is  open  to  the  trained 
botanist  for  investigation  of  its  distribu- 
tion and  relations.  These  problems  of  geo- 
graphical distribution,  and  of  the  origins 
of  the  different  floral  elements  of  our  coun- 
try are  full  of  interest  and  deserve  much 
more  attention  than  has  yet  been  given 
them.  The  man  who  will  write  a  compen- 
dious and  well-balanced  account  of  the  dis- 
tribution of  the  plants  of  the  United  States 
will  deserve  well  of  his  botanical  brethren. 

While  the  vascular  plants  of  this  coun- 
try have  received  much  attention  from  the 
systematists  and  there  are  numerous  ex- 
cellent manuals  dealing  with  them,  the 
lower  plants  have  not,  perhaps,  received  a 
corresponding  amount  of  attention.  There 
is  still  room  for  handbooks  dealing  with 
most  of  the  lower  groups  of  plants,  which 
can  be  used  by  the  student  to  identify 
them.  Perhaps  more  than  anything  else  a 
manual  of  the  marine  algse  is  needed. 

Passing  to  another  phase  of  taxonomy, 
attention  may  be  called  to  the  need  for  a 
radical  revision  of  the  classification  of  the 
seed  plants.    Perhaps  the  time  is  not  yet 


ripe  for  this,  but  it  is  abundantly  clear 
that  the  classification  now  in  use  is  very 
far  from  indicating  all  the  real  relations. 
Among  the  Angiospermous  plants,  for  in- 
stance, I  believe  it  will  soon  be  generally 
admitted  that  the   present   division  into 
Monocotyledons  and  Dicotyledons  is  a  more 
or  less  artificial  one.    It  is  very  necessary 
that  the  lower  and  more  generalized  families 
of  both  Monocotyledons  and  Dicotyledons 
should  be  studied  critically  with  a  view  to 
determining  the  relations  of  these  to  the 
more  specialized  ones.     Any  one  who  has 
done  any  practical  work  in  this  direction 
realizes  the  difficulties  of  the  problem,  but 
I  do  not  believe  these  difficulties  are  in- 
superable.   The  work  calls  for  much  labori- 
ous research,  often  ending  in  negative  re- 
sults; but  from  my  own  experience,  I  be- 
lieve that  finally  we  shall  arrive  in  this  way 
at  a  much  clearer  understanding  of  the 
relations  existing  between  the  families  of 
both    Monocotyledons    and    Dicotyledons 
than  we  now  possess,  and  that  we  may  hope 
for  a  final  clearing  up  of  the  relations  of 
these  two  groups  to  each  other. 

It  is  to  be  hoped  that  our  students  of 
fossil  plants  by  patient  searching  may 
finally  bring  to  light  material  which  will 
do  for  the  Angiospermous  plants  what  has 
been  done  by  the  brilliant  researches  of  the 
past  few  years  on  the  geological  history 
of  the  Pteridophytes  and  Gymnosperms. 

Just  at  present  there  is  great  interest 
taken  in  the  question  of  the  so-called  '*  mu- 
tations '*  and  much  inquiry  as  to  their  real 
meaning  and  their  bearing  upon  the  origin 
of  species,  one  writer — ^Lotsy — agoing  so  far 
as  to  claim  that  all  new  species  originate 
as  hybrids,  a  hypothesis  which  few  would 
be  willing  to  accept  without  many  reserva- 
tions, although  there  is  no  question   that 
what  are  apparently  good  species  have  so 
originated  in  nature.     This  study  of  nat- 
ural hybrids  has  been  but  little  pursued  in 
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this  eountiy  and  offers  a  very  fertile  field 
for  myestigation. 

Another  phase  of  the  origin  of  new  forms 
is  one  which  opens  up  a  large  field  for 
Rseareh  and  onght  to  yield  valuable  re- 
sults. This  is  the  study  of  the  changes  in 
naturalized  plants.    In  all  the  older  parts 
of  this  country  there  are  very  many  nat- 
uralized plants,  principally  weeds,  which 
have  been  brought  from  abroad  and  are 
mostly  of  European  origin.    Many  of  these 
must  have  been  introduced  very  early  in 
the  settlement  of  the  country,  so  that  some 
of  them  have  been  subjected  to  new  envi- 
ronmental conditions  for  a  period  of  nearly 
three  himdred  years.    This  ought  in  some 
cases   to    have    resulted    in    perceptible 
changes,  especially  as  these  plants  have  not 
been  sabjected  to  the  same  keen  struggle 
for  existence  which  exists  in  their  native 
habitat,  and  sometimes  at  least,  grow  in 
their  new  home  with  a  vigor  that  one  does 
sot  see  in  their  native  land.    It  seems  to 
me  that  a  careful  study  of  some  of  these 
introduced  weeds  in  their  new  environment 
and  a  comparison  with  the  same  species  at 
home  ought  to  furnish  some  valuable  data 
in  regard  to  some  of  the  factors  concerned 
in  the  origin  of  new  species. 

Finally,  a  critical  study  of  variation  in 
our  native  plants  and  the  conditions  asso- 
ciated with  these  should  be  of  value  in  this 
8anie  connection.    In  California,  especially, 
the  variations  within  the  species  are  some- 
tini€s  very   marked   and   make   the   sep- 
aration   of    species     extremely     difiicult. 
^hile  some  of  these  variations  can  be  ex- 
plained by  the  difference  in  the  conditions 
under  which  they  grow,  this  is  not  always 
the  case,  and  undoubtedly  there  are  marked 
individual  variations  which  can  not  be  so 
explained.    Such  studies  made  upon  plants 
in  their  natural  surroundings  should  be 
more  valuable  than  those  based  on  plants 
growing  under  artificial  conditions. 


What  then  is  the  present  outlook  for 
botany  in  America  ?  Facilities  are  certainly 
not  wanting;  equipment  and  aids  to  re- 
search are  equal  to  those  anywhere,  and 
there  surely  is  no  lack  of  material  and  of 
problems  awaiting  the  right  men. 

Are  we  going  to  attract  to  our  profession 
men  of  such  capacity  that  the  next  genera- 
tion is  to  win  results  commensurate  with  the 
opportunities  furnished  by  this  rich  and 
generous  country?  Let  us  hope  that  we 
shall  soon  become  educated  sufficiently  to 
appreciate  the  labors  of  the  scientist  apart 
from  their  inunediate  pecuniary  value,  and 
that  the  men  who  are  endeavoring  to  extend 
the  boundaries  of  knowledge  shall  receive 
adequate  recognition.  When  this  is  true, 
I  think  we  may  count  on  adding  able  re- 
cruits to  our  forces,  and  these  botanists  of  a 
later  day  will  be  no  mere  adopters  of  ideas 
borrowed  from  foreign  sources,  but  will  be 
original  investigators  in  the  truest  sense  of 
the  word.  These  men  will  appreciate  the 
wealth  of  material  lying  immediately  to 
hand  and  the  important  problems  of  Amer- 
ican botany  will  receive  full  attention.  Of 
course,  I  would  not  urge  narrow  provin- 
cialism in  the  choice  of  subjects^that  is  as 
far  as  possible  from  my  thought — ^but  I 
mean  that  the  investigator  should  seek  in- 
spiration from  the  sources  to  which  he  has 
immediate  access  and  not  get  it  second 
hand,  no  matter  how  illustrious  the  source 
of  inspiration  may  be. 

Only  by  this  reliance  upon  himself  by 
the  investigator  can  work  of  the  highest 
kind  be  accomplished. 

Douglas  H.  Campbell 


THE  CABNEQIE  INSTITUTION   OF   WASH- 

INGTONi 

Nearly   thirteen   years   have  now   elapsed 
since   the   foundation    of   the   institution    in 

1  From  the  report  of  the  president,  Dr.  R.   S. 
Woodward,  for  the  year  ending  October  31,  1914. 
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1902.  A  majority  of  the  larger  departments 
of  research  established  under  the  direct  aus-* 
pices  of  the  institution  have  been  effectively  at 
work  for  about  a  decade;  while  investigations 
of  numerous  individuals,  primarily  connected 
mostly  with  academic  and  other  organizations, 
have  been  promoted  for  an  approximately  equal 
period  of  time.  Thus,  although  this  must  be 
regarded  as  a  very  short  interval  in  the  career 
of  an  establishment  whose  histoiy  should 
be  measured  by  centuries,  it  has  been  long 
enough  to  afford  surprisingly  large  opportu- 
nities for  the  development  of  ideas  and  ideals 
concerning  the  conduct  of  researcL  In  addi- 
tion to  the  necessarily  limited  number  of  in- 
vestigations actually  undertaken  by  the  insti- 
tution, it  has  entertained  proposals  for 
research  in  nearly  every  imaginable  field  of 
abstract  thought  and  of  applied  knowledge.  If 
under  these  circumstances  the  institution  has 
not  learned  something  of  the  wisdom  which 
is  said  to  arise  from  ezx)erience,  lack  of  abun- 
dance thereof  can  not  be  properly  assigned 
as  a  reason  for  so  obvious  a  lapse.  An  ade- 
quate account  of  this  very  extensive  and  very 
complex  experience,  which,  while  overloaded 
with  the  manifest  and  the  impracticable,  is 
yet  rich  in  applicable  instruction,  may  not  be 
attempted  here ;  an  appropriate  objective  treat- 
ment would  require  a  separate  volume  and 
another  author.  But  it  may  be  useful  to  con- 
temporaries to  set  down  here  a  few  salient 
propositions,  which,  like  those  stated  formally 
in  my  report  for  1912,  have  been  amply  veri- 
fied. 

Thus,  as  regards  research  and  the  condi- 
tions favorable  thereto,  it  is  in  evidence — 

1.  That  it  is  inimical  to  progress  to  look 
upon  research  as  akin  to  occultism  and  espe- 
cially inimical  to  mistake  able  investigators 
for  abnormal  men.  Successful  research  re- 
quires neither  any  peculiar  conformity  nor  any 
peculiar  deformity  of  mind.  It  requires, 
rather,  i)eculiar  normality  and  unusual  pa- 
tience and  industry. 

2.  That  fruitful  research  entails,  in  general, 
prolonged  and  arduous  if  not  exhausting  labor, 
for  which  all  of  the  investigator's  time  is  none 
too  much.  Little  productive  work  in  this 
line  may  be  expected  from  those  who  are  ab- 


sorbingly preoccupied  with  other  af  ain. 
Herein,  as  well  as  in  other  vocations,  it  is 
difficult  to  serve  two  or  more  exacting  masters. 

3.  That  those  most  likely  to  produce  im- 
portant results  in  research  are  those  who 
have  already  proved  capacity  for  effectiveness 
therein  and  who  are  at  the  some  time  able  to 
devote  the  bulk  of  their  energies  thereto.  Li 
general,  men  are  not  qualified  for  the  respon- 
sibilities of  research  until  they  have  completed 
independently  and  published  several  worthy 
investigations. 

4.  That  research,  like  architecture  and  engi- 
neering, is  increasingly  effective  in  propor- 
tion as  it  is  carefully  planned  and  executed 
in  accordance  with  definite  programs.  A  char- 
acteristic defect  of  a  large  majority  of  the  pro- 
posals for  research  submitted  to  the  institution 
is  a  lack  of  tangible  specifications.  Esti- 
mates, especially  of  time  and  funds  essential 
to  carry  out  such  proposals,  are  almost  always 
too  small.  Those  commonly  made,  even  by 
skilled  investigators,  may  be  on  the  average 
safely  doubled. 

5.  That,  in  spite  of  the  most  painstaking 
foresight,  research  tends  to  expand  more 
rapidly  and  hence  to  demand  a  more  rapid 
increase  of  resources  than  most  other  realms 
of  endeavor.  Its  unexpected  developments  are 
often  more  important  than  its  anticipated  re- 
sults and  new  lines  of  inquiry  often  become 
more  urgent  than  those  carefully  prearranged 
for  pursuit. 

6.  That  it  is  much  easier,  in  general,  to  do 
effective  work  of  research  in  the  older  fields  of 
inquiry  than  in  the  newer  ones.    It  is  espe- 
cially difficult  to  enter  those  fields  in  which 
there  is  as  yet  no  consensus  of  opinion  con- 
cerning what  may  be  investigated  and  what 
criteria  may  be  followed.    In  some  of  the  older 
fields,  however,  like  the  so-called  humanities, 
for  example,  there  is  at  present  no  such  con- 
sensus of  opinion,  if  one  may  judge  from  the 
large  mass  of  expert  but  hopelessly  conflict- 
ing testimony  furnished  to  the  institution  by 
its  correspondents.    In  such  fields  it  appears 
now  practicable  to  proceed  only  in    a  some- 
what  arbitrary  fashion,    accomplishing    here 
and  there  good  pieces  of  work  regardless  of 
divided  opinions  or  even  in  opposition  to  expert 
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advice,  in  illustration  of  which  may  be  cited 
the  institution's    publications    of    the    ''Old 
Yellow  Book  "  and  the  "  Arthurian  Romances/' 
The  laiger  departments  of  research  of  the 
institution  are  now  so  well  established  and  so 
distinctive  in   their   several  fields  that  they 
might  be  regarded  as  so  many  separate  organi- 
zations except  for  their  dependence   on  the 
institation  for  financial  support.    They  are  not 
nnconunonly  considered,  in  fact,  as  indepen* 
dent  organizations,  while  several  of  them  have 
been  mistaken  for  the  institution  as  a  whole. 
Such  misapprehensions  are  inevitable,  but  their 
existence  suggests  a  question  well  worthy  of 
leflection,  namely,  whether  it  may  not  be  well, 
in  the  course  of  time,  for  some,  or  all,  of 
these  departments  to  sever  connections  with 
the  institution  if  they  should  have  the  good 
fortune  to  receive  adequate  separate  endow- 
ments.   The  only  concern  the  institution  need 
have  in  such  circumstances  is  that  of  securing 
to  these  departments  the  most  favorable  condi- 
tions for  effective  work.    If  this  object  may  be 
hest  attained  by  independent  foundations,  or 
by  affiliation  with  other  organizations,  no  ob- 
stacle should  be  raised  against  such  action. 
But  quite  apart  from  these  hypothetical  con- 
flderations,  the  existing  relations  of  these  de- 
partments to  one  another  and  to  the  institu- 
tion as  a  whole  secure  to  them  a  degree  of 
autonomy   which   could  hardly  be   surpassed 
under  other  auspices.    The  liberties  of  action, 
tiius   designedly   and  freely  conceded,   imply 
conespondin^  responsibilities  not  only  in  de- 
partmental administration  but  also  in  depart- 
2D€3ita]  exposition,  whether  by  summary  annual 
leports  or  by  elaborate  monographs.    Accord- 
ingly, and  in   conformity  with  other  reasons 
icferred  to  in  previous  reports,  the  following 
paragraphs  aim  to  give  brief  indications  only 
of    departmental    progpress,    reference    being 
made  for  instructive  details  to  the  reports  of 
the  several  directors  in  the  current  year  book. 
In  connection  with  the  subject  of  depart- 
mental  researclies  particularly,   the   question 
19  often  asked   ''  How  can  the  ^  practical  re- 
nlts'  attained  be  popularized  and  thus  ren- 
dered available  to  the  masses  of  mankind!^' 
'Bub  is  a  qfuestion  too  large  and  too  difficult 
foff  adequate  discussion  here,  but  it  is  one  merit- 


ing studious  contemplation  in  the  interests 
of  our  successors.  It  may  be  recalled  that  a 
hopeful  paragraph  was  devoted  to  this  topic  in 
my  first  annual  report,  of  1905,  but  subsequent 
experience  does  not  seem  to  justify  the  optim- 
ism entertained  at  that  time.  It  is  now  plain, 
indeed,  that  while  as  a  matter  of  fact  truth 
is  not  only  stranger  but  much  more  impor- 
tant than  fiction,  contemporary  media  for  the 
dissemination  of  the  sensational  and  the  in- 
tangible are  far  more  numerous  and  potent 
than  the  media  for  the  dissemination  of  the  de- 
monstrable, and  hence  permanent,  additions  to 
knowledge.  And  it  is  equally  plain  that  until 
there  is  an  increased  demand  for  less  of  the 
spectacular  and  for  more  of  the  real, 
both  from  journalists  and  from  their  readers, 
there  can  be  little  improvement  in  the  popu- 
larization of  discoveries  and  advances 
through  such  media.  In  the  meantime, 
the  increasing  value  of  these  researches,  now 
everywhere  recognized  by  scholars,  may  pres- 
ently justify  the  engagement  of  an  expert  to 
popularize  not  simply  the  "practical  results'' 
but  to  furnish  also  what  is  in  general  more 
important,  to  wit,  a  clear  and  concise  account 
of  the  principles  and  the  methods  by  which 
such  results  are  derived. 

DEPARTMENT  OF  BOTANICAL  RESEARCH 

Although  the  greater  part  of  the  work  of  this 
department  is  carried  on  at  its  principal  labo- 
ratory at  Tucson,  Arizona,  it  is  essential  to  a 
comprehensive  study  of  desert  plant  life  to  ex- 
plore distant  as  well  as  adjacent  arid  regions. 
Thus,  having  published  during  the  past  year 
the  results  of  an  elaborate  investigation  of  the 
region  of  the  Salton  Sea,  the  department  is 
now,  among  many  other  activities,  turning  at- 
tention to  similar  desert  basins,  of  which  there 
are  several  in  the  western  states  that  have  been 
studied  hitherto  in  their  geological  rather  than 
botanical  aspects.  These  researches  are  en- 
tailing also  many  applications  of  the  allied 
physical  sciences  not  heretofore  invoked  to 
any  marked  extent  in  aid  of  botanical  science. 
Hence  there  results  properly  a  diversity  of 
work  quite  beyond  the  implications  of  botany 
in  the  earlier,  but  now  quite  too  narrow,  sense 
of  the  word. 


194 


SCIENCE 


[N.  8.  Vol.  XLI.  No.  1049 


In  addition  to  the  work  carried  on  by  mem- 
bers of  the  departmental  staff,  various  inves- 
tigations have  been  pursued  by  about  twenty 
collaborators,  several  of  whom  have  been  in 
temporary  residence  at  the  Desert  Laboratory. 
Among  the  more  noteworthy  publications 
emanating  from  the  department  during  the 
year  may  be  cited,  along  with  the  monograph 
on  the  Salton  Sea  referred  to  above,  the  in- 
structive volume  by  Dr.  Forrest  Shreve,  of 
the  departmental  staff,  on  ''  A  Montane  Bain- 
Porest"  (Publication  199  of  the  institution). 
Favordble  progress  has  been  made  by  Messrs. 
Britton  and  Eose,  research  associates  of  the 
department,  in  their  elaborate  investigation 
of  the  distribution  and  relationships  of  the 
Cactacese.  The  facilities  of  the  Desert  Labo- 
ratory have  been  enlarged  during  the  year  by 
the  completion  and  equipment  of  a  specially 
designed  small  building  for  studies  in  phyto- 
chemistry,  which  has  been  proved  to  play  a 
highly  significant  role  in  desert  life. 

DEPARTMENT  OF  ECONOMICS  AND  SOCIOLOGY 

The  work  of  this  department  has  been  con- 
fined in  recent  years  to  the  preparation  of 
divisional  monographs,  as  explained  in  previ- 
ous reports.  Dr.  Victor  S.  Clark,  in  charge  of 
the  division  of  manufactures,  has  been  able  to 
devote  his  time  exclusively  to  this  work  and 
has  been  furnished  office  quarters  for  this 
purpose  in  the  administration  building  at 
Washington.  Other  heads  of  divisions  have 
been  able  to  give  half  or  less  time  to  their  divi- 
sional work,  which  is  thus  progressing  some- 
what more  favorably  than  hitherto.  It  is 
hoped,  therefore,  that  some  of  the  monographs 
under  way  may  be  ready  for  publication  dur- 
ing the  coming  year.  Of  the  comprehensive 
"Lidex  of  Economic  Material  in  the  Docu- 
ments of  the  States  "  projected  by  the  depart- 
ment and  prepared  under  the  direction  of  Miss 
A.  R.  Hasse,  the  volume  for  New  Jersey  is 
now  in  press.  Volumes  of  this  index  for 
eleven  different  states  have  already  been 
issued. 

DEPARTMENT   OP    EXPERIMENTAL    EVOLUTION 

The  observational,  statistical  and  physical 
methods  applied  by  this  department  are  con- 
stantly adding  to  the  sum  of  facts  and  of  in- 


ductions essential  to   advances   in  biological 
knowledge.    The  range  of  application  extends 
from  the  lowest  organisms,  like  fungi,  up  to 
the  highest,  as  typified  in  the  race  to  which  the 
investigators  themselves  belong.    Thus,  during 
the  past  year,  observations  and  experiments 
have  been  made  on  mucors,  plants,  pigeons, 
poultry  and  seeds,  while  the  director  has  con- 
tinued his  fruitful  statistical  studies  in  the 
relatively  new  field  of  departures  from  normal- 
ity in  mankind.    The  variety  of  agencies  em- 
ployed in  this  wide  range  of  inquiry  now  in- 
cludes   a   permanent   staff    of    about  twenty 
members  and  a  physical  equipment  enlarged 
during  the  year  by  the  completion  of  an  addi- 
tional laboratory  and  a  power-house.     Early 
in  the  year  the  facilities  of  the  department 
were  increased  by  the  successful  transfer,  from 
Chicago  to  Cold  Spring  Harbor,  of  the  remark- 
able collection  of  pedigreed  pigeons  recently 
acquired  by  the  institution  from  the  estate  of 
Professor  C.  O.  Whitman. 

Among  the  numerous  researches  of  the  year 
to   which   attention   is  given   in  the  depart- 
mental report,  there  may  be  cited,  as  of  spe- 
cial interest,  those  of  the  director  in  human 
heredity,  those  of  Dr.  Blakeslee  and  Dr.  Gort- 
ner  on  mucors,  those  of  Dr.  Kiddle  on  the 
Whitman  pigeons,  those  of  Dr.  Harris  on  the 
characteristics  of  seeds,  and  those  in  cytology 
by  Mr.  Metz.     It  is  of  particular  interest  to 
note  that,  in  all  of  these,  definite,  measurable 
relations  are  anticipated  as  attainable,  just  as 
such  relations  are  now  assumed  to  be  attain- 
able in  the  older  physical  sciences.     The  di- 
rector accepted  an  invitation  from  the  New 
Zealand  government  and  from  the  British  As- 
sociation for  the  Advancement  of  Science  to 
take  part  in  a  series  of  scientific  conferences 
held  in  Australasia  during  the  past  summer. 
Dr.  Shull,  of  the  departmental  staff,  spent  the 
year  in  Berlin  preparing  his  account  of  the 
horticultural  work  of  Luther  Burbank.     The 
department  expresses  regret  at  the  loss  from 
its  staff  of  Dr.  R.  A.  Gortner,  who   has  re- 
signed to  accept  a  position  in  the  Universil^y 
of  Minnesota.     His  abilities  as  an  investiga- 
tor and  his  capacity  for  effective  cooi)eratioa 
won  high  regard  from  his  colleagues. 
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GE0PHT8ICAL  LABOBATORT 

An  instructive  example  of  the  favorable 
progress,  which  may  be  confidenliy  exi>ected 
in  sny  fidd  of  research  when  entered  by  an 
adequately  manned  and  equipped  department 
deroted  solely  thereto,  is  afforded  by  the  ex- 
perience of  the  geophysical  laboratory.  In 
less  than  a  decade  this  establishment  has  not 
only  accomplished  the  formidable  task  of  con- 
strncting  the  necessary  apparatus  and  of  pre- 
paring many  of  the  pure  minerals  concerned, 
but  has  already  begun  the  processes  of  analysis 
and  synthesis  which  are  leading  to  extensive 
additions  to  our  knowledge  of  rock  and  mineral 
formations  found  in  the  earth's  crust.  In  il- 
hstration  of  these  processes  the  director's  re- 
port cites  the  mineral  system  dependent  on 
the  elements  lime,  alumina  and  silica,  which 
elements  include  in  their  multifarious  x)os- 
sible  combinations  the  well-known  but  hitherto 
little  understood  compound  called  Portland 
cement,  whose  proi)erties  have  been  determined 
as  an  incident  to  the  general  problem  presented 
by  this  system. 

Among  the  numerous  problems  under  in- 
Testigation  at  the  laboratory,  one  of  immedi- 
ate economic  as  well  as  of  great  theoretical 
interest  may  be  cited  here  by  reason  especially 
of  the  fact  that  funds  for  its  execution  have 
been  supplied  by  industrial  sources;  this  is 
the  problem  of  the  '^  secondary  enrichment  of 
copper  ores,"  and  the  success  attained  in  its 
treatment  demonstrates  the  practicability  of 
advantageous  cooperation  between  the  labora- 
tory and  industrial  organizations  without  re- 
striction to  scientific  procedure  and  pub- 
licity. The  section  of  the  director's  report 
devoted  to  this  subject  should  be  of  special  in- 
terest to  geologists  and  to  mining  engineers 
as  well  as  to  copper-mining  industries.  A 
nore  comprehensive  idea  of  the  productive 
actinties  of  the  laboratory  may  be  gained  by 
a  (dance  at  the  section  of  the  director's  report 
in  which  he  gives  brief  abstracts  of  the  pub- 
lications which  have  emanated  from  members 
of  the  staff  during  the  year.  These  publica- 
tions embrace  forty-nine  titles  of  papers  which 
^^  appeared  in  current  journals  or  are  in 


press,  many  of  them  having  been  published  in 
German  as  well  as  in  English. 

DEPARTMENT    OF    HISTORICAL    RESEARCH 

The  investigations  of  the  department  of  his- 
torical research  have  proceeded  effectively  in 
accordance  with  the  plans  outlined  by  the  di- 
rector in  his  reports  published  in  previous 
year  books.  In  addition  to  the  members  of 
the  permanent  staff,  several  collaborators  have 
taken  part  in  these  investigations,  which  have 
required  explorations  of  historical  archives  in 
England,  Scotland,  France,  Spain,  Holland, 
Hussia  and  Switzerland.  Departmental  plans 
for  pursuit  of  peaceful  studies  in  foreign 
archives,  however,  have  suffered  a  serious 
chedc  in  the  onset  of  the  European  war,  and 
much  work  well  started,  or  approaching  com- 
pletion, must  now  await  developments  from 
the  pending  conflict. 

Two  bulky  volumes  of  gruides  to  the  sources 
of  American  history  have  issued  from  the  de- 
partment during  the  year  as  Publications  90a 
and  90b  of  the  institution.  These  are,  re- 
spectively, "  Guide  to  the  Materials  for  Amer- 
ican History  to  1783,  in  the  Public  Becord 
Office  of  Great  Britain,"  and  "Guide  to  the 
Materials  in  London  Archives  for  the  History 
of  the  United  States  since  1783."  It  had  been 
anticipated  that  a  similar  guide  to  the  data 
on  American  history  in  the  archives  and  li- 
braries of  Paris,  in  preparation  under  the 
charge  of  Mr.  Leland  of  the  departmental  staff, 
would  be  completed  before  the  end  of  the 
present  calendar  year;  but  the  exigencies  of 
the  war  have  required  the  suspension  of  this 
work  at  Paris  and  the  return  of  Mr.  Leland 
to  the  departmental  office  in  Washington. 
Similarly,  work  undertaken  for  the  depart- 
ment in  Holland  by  Professor  William  I.  Hull 
and  in  Spain  by  Mr.  Francis  S.  Philbrick  had 
to  be  suspended.  On  the  other  hand,  re- 
searches under  way  in  Great  Britain  and  in 
Russia  have  suffered  little  interruption. 
Work  at  the  home  office  has  proceeded  without 
discontinuity.  The  director  calls  attention 
particularly  to  progress  made  in  work  on  the 
projected  "Atlas  of  the  Historical  Geography 
of  the  United  States."    Two  divisions  of  this 
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atlas,  illustrating  respectively  the  history  of 
presidential  elections  and  the  records  of  votes 
cast  in  the  House  of  Kepresentatives  for  or 
against  certain  typical  measures  of  legisla- 
tion, extending  from  1789  to  1914,  are  already 
well  advanced. 

DEPARTMENT  OF  HABINE  BIOLOOT 

Ia  accordance  with  plans  recommended  by 
the  director  of  the  department  of  marine  biol- 
ogy and  approved  by  the  trustees  in  1912,  an 
expedition  to  Torres  Straits,  Australia,  a  re- 
gion already  known  to  be  remarkable  for 
abundance  and  variety  of  marine  life,  was 
undertake  in  the  latter  part  of  the  preceding 
fiscal  year.  Early  in  September,  1913,  the  di- 
rector and  six  collaborators  arrived  at  Thurs- 
day Island  in  the  Straits,  expecting  to  use 
this  relatively  accessible  island  as  a  base  of 
explorations;  but  it  was  soon  found  advan- 
tageous to  locate  on  Maer  Island,  one  of  the 
Murray  group,  about  120  miles  east-northeast, 
and  near  to  the  outer  limit  of  Great  Barrier 
Keef.  Here  a  temi>orary  laboratory  was  set 
up  in  the  local  courthouse  and  jail,  gener- 
ously placed  at  Dr.  Mayer's  disposal  by  the 
British  authorities.  The  region  proved  to  be 
one  rich  in  coral  reefs  and  in  marine  fauna 
for  the  work  contemplated.  Observations  and 
experiments  securing  gratifying  results  were 
carried  out  during  the  spring  months  (in  the 
southern  hemisphere)  of  September  and  Oc- 
tober, 1913.  In  addition  to  the  critical  data 
secured  by  Dr.  Mayer  with  respect  to  the 
oorals  about  Maer  Island,  for  comparison 
especially  with  corresponding  data  from  the 
corals  of  Florida  waters,  observations  and  ma- 
terials for  important  contributions  to  zoology 
were  collected  by  each  of  his  collaborators. 
One  report,  by  Dr.  H.  L.  Clark,  is  now  in 
process  of  publication  and  is  remarkable  for 
the  new  species  of  echinoderms  described  and 
for  the  admirable  drawings  of  these  forms 
made  from  life  by  Mr.  £.  M.  Grosse,  of  Syd- 
ney, Australia,  who  accompanied  the  expedi- 
tioA. 

On  returning  to  America  from  the  southern 
hemisphere,  the  director  was  engaged,  during 
April  and  May,  in  two  minor  expeditions  with 


the  departmental  vessel  Anton  Dohm.  The 
first  of  these  was  in  aid  of  the  researches  of 
Dr.  Paul  Bartsch,  on  cerions,  and  required  a 
cruise  along  the  Florida  Keys  from  Miami  to 
Tortugas  and  return.  The  second  expedition 
was  in  aid  especially  of  Dr.  T.  W.  Yaughan, 
long  associated  with  the  department  in  studies 
of  corals  and  related  deposits,  and  required  a 
cruise  from  Miami,  Florida,  to  the  Bahamas 
and  return.  On  June  9,  1914,  work  was  re- 
sumed at  the  Tortugas  Laboratory  and  con- 
tinued until  July  30.  In  all,  fifteen  collabora- 
tors during  the  year  have  availed  themselves 
of  the  facilities  afforded  by  the  department 
Brief  accounts  of  their  varied  researches  may 
be  found  in  the  director's  report  in  the  cur- 
rent year  book,  while  detailed  accounts  may 
be  expected  in  due  time  in  the  departmental 
contributions. 

Attention  is  invited  to  an  interesting  sec- 
tion of  the  director's  report  devoted  to  a  sum- 
mary of  the  work  accomplished  by  the  de- 
partment during  the  first  decade  of  its  exist- 
ence.    This  section  is  instructive  in  showing 
that  a  decade  is  the  smallest  convenient  unit 
of  time  for  adequate  estimation  of  the  activ- 
ities of  such  an  establishment.     It  appears 
that  during  this  decade  49  investigators  have 
made  use  of  the  Tortugas  laboratory,  28  oi 
these   having  returned   two   or   more   times, 
making  a  total  of  108  visits  to  this  relatively 
inaccessible  center  of  research.    Of  the  publi- 
cations emanating  from  the  department,   60 
have  been  published  by  the  institution,  while 
upwards  of  40  have  been  published  under  other 
auspices;    the    institution    has    issued    2,551 
printed  pages  and  269  plates  exclusive  of  an- 
nual reports  appearing  in  the  year  books. 

DEPARTMENT  OF  MERmiAN  ASTBOHBTRT 

The  activities  of  the  department  of  meri- 
dian astrometry  are  concentrated  on  the  de- 
rivation of  stellar  positions  for  the  compre- 
hensive catalogrue  in  preparation,  on  supple- 
mentary measurements  of  stellar  coordinates 
with  the  meridian  circle  of  the  Dudley  Ob- 
servatory, and  on  investigations  of  residual 
stellar  motions.  The  latter  have  now  become 
the  most  important  element  in  the  definition 
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of  stellar  positions  by  reason  of  the  extraordi- 
nary reoent  progress  in  sidereal  astronomy,  to 
vhich  the  department  has  contributed  in 
large  degree.  Thus,  along  with  the  f  ormid* 
able  eampatations  required  by  the  large  mass 
of  obfierrations  made  by  the  department  at 
San  I^is,  Argentina,  researches  are  simnl- 
taneouflly  continued  on  the  problems  of  the 
Btardrift,  including  the  speed  and  direction 
d  motion  of  our  solar  system.  In  the  mean- 
time, the  catalogue  is  progressing  favorably 
and  some  portions  of  the  observatory  list  of 
miaoellaneous  stars  are  approaching  comple- 
tion, although  cloudiness  during  the  past  two 
vinters  has  interfered  with  this  part  of  the 
departmental  program.  In  the  meantime, 
also,  the  manuscript  of  the  zone  catalogue  of 
itan  whose  positions  were  measured  at  the 
obeervatory  during  the  years  1896  to  1900  is 
imdeigoing  the  final  process  of  comparison 
and  diecking  preparatory  to  publication. 

THE  NUTRITION   LABORATORY 

The  anticipations  of  a  specially  favorable 
enTironinent,   which  were   entertained   when 
tbe  nutrition  laboratory  was  located  in  Bos- 
ton near  the  Harvard  Medical  School  and  near 
sereral  existing  and  projected  hospitals,  are 
now  fnSy  realized;  and  it  would  i^pear  that 
the  laboratory  is  reciprocally  advantageous  to 
tbe  several  establishments  with  which  it  is 
in  immediate  contact.    Indeed,  with  this,  as 
irith    all     other     departments     of     research 
foonded  by  the  institution,  the  only  fears  to 
be  seriously  entertained  are  those  due  to  in- 
creasing capacity  for  usefulness  and  scientific 
progress,  since  such  capacity  tends  quite  prop- 
odj  to  grow  faster  than  the  institution's  in- 
come warrants. 

The  completion  of  adjacent  buildings  and 
(treets  has  permitted  bringing  the  grounds 
of  the  laboratory  into  harmony  with  its  phys- 
ical sarroundings.  Improvements  have  been 
made  in  the  laboratory  itself  and  several  addi- 
tions to  equipment  have  been  installed.  These 
latter  indude  new  respiration  apparatus  for 
■todies  of  metabolism  in  muscular  work  of 
men  and  of  small  animals,  a  reconstruction  of 
an  earHer  form  of  bed  calorimeter,  and  addi- 


tional apparatus  for  photo-electric  registra- 
tion of  physiological  action  in  subjects  under 
observation,  whether  near  by  or  at  a  distance. 
As  indicated  in  previous  reports,  the  labora- 
tory and  its  work  are  subjects  of  interna- 
tional as  well  as  national  interest  and  many 
cooperative  efforts  are  arising  therefrom. 
Thus,  Dr.  Hans  Murschhauser,  of  the  Kind- 
erklinik  in  DtLsseldorf,  and  Dr.  Carl  Tiger- 
stedt,  of  Helsingfors,  have  each  spent  several 
months  at  the  laboratory  during  the  year  as 
research  associates;  while  M.  Lucien  Bull,  as- 
sistant director  of  the  Institut  Marey,  in 
Paris,  spent  several  weeks  at  the  laboratory 
studying  its  apparatus  and  methods.  The  re- 
searches in  progress  by  the  laboratory  staff 
are  briefly  summarized  by  the  director  under 
twenty  different  heads  in  his  annual  report, 
to  which  reference  must  be  made  for  personal 
and  technical  details.  Abstracts  are  given  also 
in  his  report  of  the  publications  issued  dur- 
ing the  year  or  now  in  press.  Of  these,  at- 
tention may  be  called  particularly  to  "The 
Gaseous  Metabolism  of  Infants  with  Special 
Reference  to  its  Relation  to  Pulse-rate  and 
Muscular  Activity,''  by  Francis  Q.  Benedict 
and  Fritz  B.  Talbot  (Publication  No.  201) 
and  to  "A  Study  of  Prolonged  Fasting,"  by 
Francis  G.  Benedict  (in  press  as  Publication 
No.  203). 

DEPARTMENT    OF    TERRE8TRUL    MAGNETISM 

The  extensive  operations  of  the  department 
of  terrestrial  magnetism  on  the  oceans  and 
in  foreign  countries  have  been  adequately 
supplemented  during  the  year  by  the  new  de- 
partmental laboratory,  whose  completion  and 
occupation  took  place  nearly  simultaneously 
with  the  beginning  of  the  second  decade  of  the 
department's  existence.  This  laboratory  and 
its  site  provide  greatly  enlarged  facilities  for 
research  as  well  as  unsurpassed  quarters  for 
the  resident  departmental  staff.  This  site 
(of  7.4  acres)  is  well  protected  on  all  sides 
from  possible  objectionable  elements,  while 
the  laboratory  is  an  exceptionally  well-lighted, 
fire-proof  building  with  44  rooms  and  many 
specially  designed  adjuncts.  Attention  may 
be  invited  particularly  to  the  relatively  low 
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cost  (22  cents  per  cubic  foot)  of  this  building, 
and  to  the  reasons  why  it,  like  the  geophysical 
laboratory  and  the  nutrition  laboratory,  has 
been  economically  built.  These  reasons  are 
found  mainly  in  deliberate  preparation  of  pre- 
liminary programs,  in  carefully  drawn  plans 
and  specifications  by  competent  architects,  and 
in  responsible  superintendence  of  construction. 

Near  the  end  of  the  preceding  fiscal  year  the 
non-magnetic  ship  Carnegie  returned  to  New 
York  City,  where  she  underwent  such  exten- 
sive repairs  as  are  always  required  by  wooden 
vessels  after  long  cruises  in  tropical  waters. 
After  refitting,  she  left  New  York,  June  8, 
1914,  for  a  cruise  in  the  North  Atlantic.  In 
this,  the  third  of  her  expeditions,  she  traversed 
about  10,600  miles,  making  a  first  stop  at 
Hammerfest,  Norway,  July  3,  reaching  the 
high  latitude  79°  62'  off  the  northwest  coast  of 
Spitzbergen,  touching  at  Reykjavik,  Iceland^ 
August  24,  and  returning  to  the  base  station 
at  Qreenport,  Long  Island,  October  9,  and  to 
Brooklyn,  New  York,  October  21.  During  this 
cruise  the  Carnegie  was  in  command  of  Mr. 
J.  P.  Ault.  She  is  now  refitting  for  a  longer 
cruise  during  1915-1916,  in  southern  latitudes 
(50°  to  75°),  where  magnetic  observations  re- 
quire supplementing. 

An  attempt  at  an  ocean  expedition  into 
Hudson  Bay  was  made  under  the  charge  of 
Mr.  W.  J.  Peters  during  the  past  summer, 
but  on  account  of  unusual  obstacles  from  ice 
this  proved  only  partly  successful.  Entrance 
into  the  bay  with  the  auxiliary  schooner, 
Oeorge  B,  Cluett,  chartered  for  this  purpose 
from  the  Grenfell  Association,  was  blocked 
until  September  2,  leaving  less  than  a  month's 
time  available  for  surveys. 

Determinations  of  magnetic  elements  on 
land  have  been  continued  in  six  parts  of 
Africa,  in  as  many  states  of  South  America, 
and  in  Australia,  bringing  the  surveys  of  all 
these  continental  areas  to  a  well-advanced 
stage. 

Attention  may  be  called  to  an  interesting 
summary  given  by  the  director  in  his  cur- 
rent report  of  work  accomplished  by  the  de- 
partment during  the  past  decade,  as  well  as  to 
accounts  of  the  investigations  now  in  progress 


under  the  department  at  its  laboratory,  of  the 
operations  on  land  and  sea,  and  of  the  depart- 
mental publications  of  the  year.  Of  these 
latter.  Volume  11.  of  the  "  Eesearches  of  the 
Department  of  Terrestrial  Magnetism,"  under 
the  sub-title  "Land  Magnetic  Observations, 
1911  to  1913,  and  Reports  on  Special  He- 
searches,"  by  L.  A.  Bauer  and  J.  A.  Fleming, 
is  now  in  press. 

THE  SOLAB  OBSERVATORT 

With  the  end  of  the  current  year  the  Mount 
Wilson  Solar  Observatory,  like  most  other  de- 
partments of  the  institution,  will  have  com- 
pleted a  first  decade  of  its  history.     Quite 
appropriately,  this  establishment  was  founded 
at  an  epoch  of  maximum  sun-spots,   and  a 
marked  increase  in  solar  activity  during  the 
past  year  furnishes  similarly  auspicious  con- 
ditions for  entrance  into  a  second  decade  of 
research.     But  much  more  auspicious  condi- 
tions are  found  in  the  extensive  experience 
and  in  the  effective  equipment  acquired  along 
with  the  capital  progress  attained  during  this 
first  decade.     The  most  sanguine  astronomer 
would  have  hesitated  at  the  earlier  epoch  to 
predict  that  these  latter  conditions  could  be 
realized  at  the  present  epoch.    Herein  also  is 
found   a   signal   illustration   of   the   superior 
effectiveness  of  establishments  primarily  de- 
signed for  and  exclusively  devoted  to  research 
as    compared   with   establishments    in   which 
research  is  a  matter  of  secondary  interest. 

The  work  of  the  observatory  for  the  year 
is  much  too  extensive  to  permit  of  adequate 
summary  here.    But  this  is  unnecessary,  since 
the  director's  report,  in  addition  to  detailed 
accounts   of   observations,   investigations    and 
construction,   gives   a   condensed   abstract   of 
the  salient  results  arrived  at.     These  results 
are  briefly  and  clearly  stated  in  59  para^aphs. 
They  refer  to  correspondingly  numerous  meas- 
urements, calculations  and  inductions  made  in 
studies  of  the  sun  and  other  stellar  bodies 
whose  characteristic  properties  are  no-w  stimu- 
lating    extraordinary     advances     in     cosnoiic 
physics. 

Progress  in  construction  of  the  lOO-inch  tele- 
scope has  been  made  as  rapidly  as  could  be 
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expected  in  so  formidable  an  undertaking.    The 
delicate  optical  task  of  shaping  the  100-inch 
mirror  has  been  brought  successfully  by  Mr. 
Eitchey  to  the  stage  of  sphericity  which  pre- 
cedes the  final  state  of  parabolization.     The 
diffiealties  due  to  distortion  of  the  mass  of 
the  disk,  referred  to  in  previous  reports,  have 
been  overcome  and  other  obstacles  due  to  tem- 
perature inequalities  in  the  optical  room  are 
likewise  yielding  to  appropriate  precautions. 
In  the  meantime  the  foundations  for  this  tele- 
scope have  been  completed  and  the  mounting 
and  dome  are  expected  to  be  ready  for  erec- 
tion during  the  coming  year.    Several  smaller 
parts  and  accessories  for  this  instrument^  re- 
quiring special  exactness,  are  under  construc- 
tion at  the  shops  of  the  observatory  in  Pasa- 
dena.   Many  additions  and  improvements  in 
the  apparatus  already  installed  at  the  obser- 
▼atory  have  been  made.     The  60-foot  tower 
telescope  particularly,   which   was   originally 
cheaply  constructed  in  order  to  test  the  pos- 
sS)le  advantages   of   such   a   departure  from 
earlier  forms  of  telescopes,  has  been  put  in  a 
state  of  efficiency  comparable  with  that  of  the 
150-foot  tower  telescope,  leaving  the  latter  free 
for  the  uses  to  which  it  is  si)ecially  devoted, 
in  these  general  improvements  much  atten- 
tion has  been  given  to  rendering  the  plant  on 
■Mount  Wilson  more  nearly  fire-proof.     The 
monntain  road  has  been  repaired,  widened  and 
strengthened  in  many  parts  in  anticipation  of 
the  heavy  traffic  essential  to  transportation  of 
the  lOO-inch  telescope  to  its  destination. 

WORK    OF   REBEABOH    ASSOCUTES    AND 
COLLABOEEATORS 

The  variety  and  extent  of  the  work  carried 
on  by  research  associates  and  collaborators  has 
fed  to  the  widely  spread  but  erroneous  notion 
that  the  institution  has  entered,  or  is  able  to 
enter,  all  i>ossible  fields  of  investigation,  and 
that  an  expert  can  be  supplied  offhand  for 
immediate  consideration  of  any  question  which 
^  world  may  submit.  But  while  such  com- 
prehensive capacity  is  obviously  unattainable 
fcy  finite  means,  or  by  any  single  establish- 
ment, the  scope  and  ramifications  of  this  work 
are  such  as  to  de^  adequate  condensation  and 


exposition  within  the  limits  of  an  administra- 
tive report.  To  understand  this  branch  of  the 
institution's  activities  one  must  at  least  read 
the  titles  of  the  reports  and  the  publications 
which  appear  in  the  current  year  book  and 
know  something  of  the  contributing  authors 
and  their  environments.  Summarily  it  may 
be  stated  that  more  than  a  hundred  individ- 
uals have  been  engaged  in  these  activities  dur- 
ing the  past  year  and  that  their  work  embraces 
a  range  of  about  thirty  different  subjects  of 
research.  Although  attempts  to  draw  lines  of 
distinction  between  adjacent  fields  of  advanc- 
ing knowledge  are  alike  futile  and  inimical 
to  progress,  it  may  be  of  interest  to  note  with 
respect  to  these  subjects  that  if  they  be  classi- 
fied under  the  two  categories  of  descriptive 
sciences  and  mathematico-physical  sciences, 
respectively,  they  will  be  found  to  be  about 
evenly  divided.  It  may  be  noted  also  that  in 
this  work  the  so-called  "humanities''  repre- 
sent no  small  share,  since  researches  have 
been  promoted  during  the  past  year  in  Roman 
archeology,  in  Central  American  archeology, 
in  Roman  paleography,  in  history,  in  law,  in 
linguistics  and  in  several  branches  of  litera- 
ture. But  in  all  this  latter  work  the  object  has 
been  not  to  fix,  nor  to  accept,  categories,  nor 
to  determine  "shares,"  but  to  produce  results 
of  permanent  value. 

Referring  to  the  individual  reports  and  to 
the  bibliographic  lists  in  the  current  year  book 
for  accounts  of  the  investigations  and  of  the 
publications  of  the  year  in  this  highly  diversi- 
fied branch  of  the  institution's  work,  it  must 
suffice  here  to  cite  a  few  salient  facts  indica- 
tive of  progress.  Thus,  Dr.  Van  Deman,  in 
her  studies  of  Roman  archeology,  has  devel- 
oi)ed  criteria  for  determining  epochs  and  pe- 
riods in  the  evolution  of  Roman  construction, 
and  hence  in  the  evolution  of  Roman  history. 
In  the  allied  field  of  Roman  paleography  Dr. 
Loew  has  published,  through  the  Clarendon 
Press,  Oxford,  a  volume  of  researches  under 
the  title,  "  The  Beneventan  Script ;  A  History 
of  the  South  Italian  Minuscule."  The  exten- 
sive researches  in  embryology  carried  on  under 
the  direction  of  Professor  Mall,  with  the  col- 
laboration  of   a  number   of   associates,   have 
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proved  highly  productive,  as  shown  by  the 
publications  issued  and  in  press.  Similarly, 
attention  may  be  called  to  the  fruitful  studies 
of  Dr.  Osborne  and  Professor  Mendel,  which 
promise  to  throw  important  light  on  the  intri- 
cate physico-chemical  processes  of  animal  nu- 
trition and  growth.  The  older  sciences  of 
chemistry  and  physics  have  made  not  less  im- 
portant progress  through  the  contributions  of 
a  dozen  associates  and  many  more  collabo- 
rators. A  very  noteworthy  advance  has  been 
secured  in  meteorology  fay  Professor  Bjerknes 
through  the  international  adoption  of  his 
methods  and  units  for  expressing  meteorolog- 
ical data.  Beginning  with  this  calendar  year 
and  continuing  up  to  the  onset  of  the  Euro- 
I)ean  war,  the  United  States  Weather  Bureau 
issued  daily  weather  maps  of  the  whole 
northern  hemisphere  in  conformity  with  these 
new  methods  and  units,  greatly  to  the  advan- 
tage of  theoretical  and  applied  meteorology. 
The  comprehensive  and  always  highly  sug- 
gestive expositions  in  geology  and  in  cosmog- 
ony for  which  Professor  Chamberlin  has  long 
been  distinguished  have  stimulated  his  col- 
leagues, Professors  Michelson,  Gale  and 
Moulton,  to  the  production  of  a  capital  con- 
tribution to  geophysics  in  an  ingenious  and 
conclusive  proof  that  the  rigidity  of  the  earth 
is  about  the  same  as  that  of  steel.  And 
finally,  in  illustration  of  the  ease  of  passage 
from  one  field  to  another  in  this  complex 
miscellany  of  independent  researches,  there 
may  be  cited  the  concordances  of  the  earlier 
poet  Horace  and  the  later  poet  Spenser,  now 
in  press  as  numbers  202  and  189,  respectively, 
of  the  institution's  series  of  publications. 

FINANCIAL    RECORDS 

The  following  list  shows  the  departments  of 
investigation  to  which  the  larger  grants  were 
made  by  the  trustees  at  their  last  annual 
meeting  and  the  amounts  allotted  from  these 
grants  by  the  executive  committee  during  the 
year: 

Department  of  Botanical   Besearch $42,140 

Department  of  Econgmics  and  Sociology.  5,000 
Department  of  Experimental  Evolution . . .  63,479 
Geophysical  Laboratory 85,500 


Department  of  Historical  Besearch 31,100 

Department  of  Marine  Biology 19,150 

Department  of  Meridian  Astrometry 25,180 

Nutrition  Laboratory 45,798 

Division  of  Publications  (office  expensee).  10,000 

Solar  Observatory 220,892 

Department  of  Terrestrial  Magnetism 157,406 

Besearchee  in  Embryology 26,900 

Total   $732,545 


THE  BUREAU  OF  MINES 

In  his  annual  report  to  the  secretary  of  the 
interior  Director  Joseph  A.  Holmes,  of  the 
United  States  Bureau  of  Mines,  states  that 
excellent  progress  has  been  made  during  the 
past  fiscal  year  in  the  investigations  of  the 
explosibility  of  coal  dust  at  the  experimental 
mine  near  Bruceton,  Pa.  These  investiga- 
tions included  a  careful  examination  into  the 
inflammability  of  coal  dust  collected  from 
hundreds  of  mines  in  different  coal  fields  and 
a  systematic  study  of  the  possibility  of  coal- 
mine explosions  starting  from  the  improper 
use  of  explosives  or  the  use  of  improper  ex- 
plosives, or  from  electric  sparks,  miners' 
lamps,  mine  fires,  or  other  agencies. 

Probably  the  most  important  feature  of  the 
year's  work  was  the  development  of  four  types 
of  explosion-stopping  devices  in  which  rock 
dust  is  used,  as  follows:  Box  barriers,  con- 
centrated barriers,  ventilating-door  barriers 
and  ventilation-stopping  barriers.  The  bar- 
riers were  tested  in  strong  and  weak  explo- 
sions and  were  effective  in  preventing  propa- 
gation of  flame  beyond  them.  After  being 
placed  in  a  mine  they  are  easily  inspected  and 
require  little  attention.  Demonstrations  before 
mining  men  led  to  inquiries  from  a  number 
of  companies,  with  a  view  to  the  erection  of 
the  devices  in  mines.  The  results  of  the  tests 
at  the  experimental  mines  have  shown  the 
value  of  watering. 

Four  great  explosions  occurred  during  the 
year,  as  follows:  One  in  the  Stag  Canyon 
mine,  at  Dawson,  N.  Mex.,  October  22,  1913, 
resulting  in  the  death  of  263  men;  one  at 
Acton,  Ala.,  November  18,  1913,  in  which  24 
men  were  killed;  one  at  the  Vulcan  mine.  New 
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Castle,  Colo.,  December  16,  1918,  in  which  87 
men  were  killed;  and  one  at  Ecdee,  W.  Va., 

April  28,  1914,  in  which  181  lives  were  lost 

The  general  ventilation  in  most  of  the  mines 
inTolfed  in  explosions  was  good,  but  the  defect 
in  certain  mines  was  in  permitting  the  local 
flccumnlation  of  gas  through  not  bratticing  np 
to  the  face  of  gaseons  entries  or  working  places. 
One  of  the  great  disasters  was  probably  caused 
by  the  use  of  dynamite  for  blasting,  and  by 
disobedience  in  firing  a  shot  or  shots  when 
miners  were  in  the  mine,  in  spite  of  the  fact 
that  an  outside  shot-firing  system  had  been 
installed. 

Other  lesser  disasters  occurred  during  the 
Tear.  Many  shot  firers  lost  their  lives  in  the 
Pittsburg,  Kans.,  district,  and  in  Oklahoma, 
Indiana  and  Iowa.  Although  the  system  of 
employing  shot  firers  to  fire  the  shots  when 
all  others  are  out  of  the  mine  lessens  the  num- 
ber of  deaths,  yet  in  many  districts  the  meth- 
ods of  shot  firing  employed  are  still  so  ex- 
tremely hazardous  that  only  the  most  reckless 
men  are  willing  to  act  as  shot  firers.  In  any 
mine  in  which  this  system  is  used  there  seems 
to  be  no  good  reason  why  shot  firing  from 
vithout  the  mine  by  electrical  means  should 
iiot  be  employed,  at  least  if  permissible  explo- 
sivea  are  not  used. 

Director  Holmes  strongly  urges  the  pur- 
chase by  the  government  of  the  grounds  on 
vhich  the  experimental  mine  is  situated.  He 
dedarea  that  the  Bureau  of  Mines  should  own 
these  grounds,  now  merely  leased,  in  order  to 
■afegaard  the  large  exjienditure  already  made 
in  dereloping  the  mine  thereon  and  equipping 
it  with  expensive  appliances. 

Looking  to  the  future,  the  director  observes 
that,  despite  the  progress  made  in  ascertain- 
ing the  nature  of  mine  explosions  and  in  de- 
vising methods  of  prevention,  they  still  con- 
tinue to  occur,  and  it  is  to  be  feared  that  com- 
plete prevention  will  be  difficult,  owing  to  the 
mhercnt  difficulty  of  eliminating  errors  of  ob-  . 
nervation,  judgment,  or  understanding  from 
among  miners  or  mine  officials.  Thus,  one  of 
the  shocking  disasters  of  the  past  year  was 
hronght  about  because  of  one  man's  willing- 


ness to  risk  the  sacrifice  of  not  only  his  own 
life,  but  the  lives  of  many  others  in  order  to 
gain  a  few  tons  of  coal.  It  is  difficult  to  meet 
such  a  case,  and  yet  with  the  progress  that  is 
being  made  in  the  methods  of  preventing  or 
limiting  explosions,  it  is  certain  that  hereafter 
in  a  well-protected  mine  properly  cared  for 
there  will  be  much  less  danger  of  a  widespread 
explosion. 


TBE  UNIVEBSITY  OF  CINCINNATI  BUREAU 

OF  CITY  TE8T8' 

The  Bureau  of  City  Tests  aids  the  city  in 
two  ways.  It  helps  the  government  to  pur- 
chase the  best  materials,  by  examining  the 
dealers'  samples,  and,  by  making  further  tests 
from  time  to  time,  enables  it  to  receive  sup- 
plies of  good  quality  throughout  the  year. 

Cincinnati  is  one  of  the  first  large  cities  to 
purchase  coal  under  competitive  bidding  in 
accordance  with  well-drawn  specifications. 
All  its  purchases  are  made  on  the  British 
thermal  unit  basis.  In  submitting  bids,  deal- 
ers guarantee  a  certain  number  of  heat  units 
per  pound,  and  a  certain  i>ercentage  of  ash. 
The  cost  per  heat  unit  in  the  various  bids  is 
then  calculated  and  the  contracts  awarded. 
All  moisture  in  excess  of  the  amount  normally 
present  is  deducted  from  the  tonnage  delivered. 
The  result  of  this  new  system  has  been  the  re- 
ceiving of  a  good  uniform  grade  of  coal. 

The  bureau  tested  the  450  or  more  carloads 
of  cement  used,  during  the  year,  for  various 
city  improvements.  In  spite  of  the  fact  that 
only  standard  brands  which  have  proved  de- 
pendable are  used,  11  carloads  of  cement  of 
poor  quality  were  rejected.  The  steel  em- 
ployed to  reinforce  concrete  work  is  tested 
physically,  and  of  this  but  one  questionable 
sample  was  received. 

By  testing  fire  hose,  the  city  saved  $11,000 
on  the  contract  of  1912,  and  about  the  same 
amount  on  that  of  1914.  The  bureau  anal- 
yzes samples  without  any  knowledge  of  the 
bidders'  prices,  and  contracts  are  let  on  a 
quality  basis  to  the  lowest  bidder  whose  prod- 
uct conforms  to  the  standard  underwriters' 
specifications.     The  satisfactory  performance 
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of  the  hose  under  heavy  duty  has  shown  the 
value  of  these  examinations. 

In  the  case  of  lubricating  oils,  also,  the  con- 
tracts are  let  to  the  lowest  bidder  whose  oil 
conforms  to  the  specifications  of  the  bureau. 
At  one  time,  26  samples  of  oil  were  rejected, 
and  it  was  necessary  to  advertise  for  new  bids. 
The  second  set  of  samples  were  practically  all 
up  to  the  requirements. 

The  1,164  samples  examined  during  the  past 
year  can  not  all  be  mentioned,  but  here  are  a 
few  that  were  rejected  as  inferior :  paint,  with 
over  20  per  cent,  gasoline;  sand,  dirty,  not 
well  graded,  and  unsuitable;  anti-freezing  com- 
pound, guaranteed  free  from  calcium  chloride, 
yet  found  on  analysis  to  be  composed  entirely 
of  calcium  chloride  and  water;  marble  cleaner, 
high  in  price,  and  consisting  entirely  of  wash- 
ing soda;  woolen  blankets,  supposed  to  con- 
tain not  more  than  15  per  cent,  of  cotton, 
yet  shown  on  analysis  to  have  30  per  cent.; 
and  sulphuric  acid,  containing  such  a  high 
percentage  of  iron  that  it  would  have  ruined 
the  expensive  storage  batteries  of  the  fire  alarm 
telegraph  system. 

The  services  of  the  bureau  are,  for  the  most 
part,  accepted  in  a  cooperative  spirit  by  dealers 
and  manufacturers.  Its  reports  are  frequently 
the  first  analyses  the  dealers  have  seen  of 
their  products,  and  they  have  shown  much  in- 
terest in  the  results  and  have  tried  to  meet  the 
specifications.  The  work  of  the  bureau  has 
increased  80  per  cent,  since  last  year.  The 
city  departments  are  rapidly  taking  advantage 
of  the  laboratory,  and  the  coming  year  will  un- 
doubtedly show  a  big  increase  in  the  variety, 
as  well  as  in  the  volume,  of  the  work  sub- 
mitted. 


TEE  BETIBEMENT  OF  CHABLES  HOBTON 

PECK 

The  regents  of  the  University  of  the  State 
of  New  York  on  the  retirement  of  Charles  H. 
Peck  from  the  position  of  New  York  State 
botanist  have  adopted  the  following  minute: 

The  service  rendered  to  the  state  by  Charles 
Horton  Peck,  D.Sc.,  who  has  just  retired  from  his 
position  as  state  botanist,  has  been  extraordinary 
in  its  fidelity,  assiduity  and  productiveness.     Dr. 


Peck  entered  the  staff  of  the  State  Museum  as  bot- 
anist in  1867,  and  from  that  date  to  the  present, 
his  service  has  been  continuous — a  period  of  48 
years.  In  1883  the  position  of  state  botanist  ^aa 
created  and  he  has  been  its  only  incumbent. 

The  nearly  half  century  of  his  scientific  activity 
became  an  epoch  in  the  science  of  botany  in  Amer- 
ica, by  virtue  of  the  extensive  contributions  which 
he  made,  not  alone  to  the  knowledge  of  the  flora 
of   New  York  but   specially  through  his  almost 
pioneer  investigations  among  the  fungi.     His  re- 
searches in  this  field  vastly  increased  the  sum  of 
knowledge  and  established  an  orderly  ajid  rational 
classification  so  that  his  published  papers,  issned 
in  the  reports  of  the  state  museum,  are  indispen- 
sable to  any  student  of  these  forms  of  life.    The 
number  of  species  discovered  and  described  by  him 
are  counted  by  thousands  and  the  additions  made 
through  his  efforts  to  the  state  herbarium  are  so 
extensive  that  this  collection  of  plants  is  to-daj 
among  the  largest  on  the  continent  and  of  great 
scientific  worth.     By  common  consent  of  his  col- 
leagues Dr.  Peck  has  long  been  recognized  as  the 
ultimate  authority  in  mycology — ^the  field  of  his 
special  labors. 

In  view  of  these  services  whose  value  to  the 
state  can  not  be  briefiy  estimated  or  readily  ex- 
pressed, the  regents  take  this  occasion  to  record, 
with  their  regret  that  the  exactions  of  time  have 
impelled  him  to  retire  from  the  service  of  the  uni- 
versity and  the  state,  their  congratulations  to  Dr. 
Peck  upon  a  life  well  rounded  and  a  work  well 
done,  with  their  assurance  of  continued  interest 
and  deep  regard  for  his  welfare  during  the  years 
that  may  remain. 


SCIENTIFIC  NOTES  AND  NEWS 
The  annual  meeting  of  the  Wesleyan  Uni- 
versity Club  of  New  York  City,  on  January 
28,  was  in  honor  of  the  fiftieth  anniversary 
of  the  graduation  of  Dr.  William  North  Rice, 
professor  of  geology. 

Dr.  Egbert  H.  Kighards,  profeBaor  emeri- 
tus in  the  Massachusetts  Institute  of  Tech- 
nology, has  been  awarded  the  gold  medal  of 
the  Mining  and  Metallurgical  Society  of 
America  in  recognition  of  his  services  in  the 
advancement  of  the  art  of  ore  dressing. 

Professor  Isaiah  Bowman,  now  in  charge 
of  geogp-aphy  at  Yale  University,  will  at  the 
end  of  the  current  academic  year   on   about 
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July  1  remove  to  New  York  and  join  the  staff 
of  the  American  Oeo^aphical  Society  as  di- 
rector of  the  society's  work  and  librarian. 
The  geographers  of  the  country  generally  will 
doubtless  be  glad  to  hear  that  this  society, 
whose  actiyities  are  constantly  widening,  have 
been  able  to  enlist  the  services  of  Professor 
Bowman  in  the  promotion  of  its  future  work. 

Professor  Charles  P.  Berket,  of  the  de- 
partment of  geology,  Columbia  University, 
has  been  appointed  as  an  expert  to  select, 
clarify  and  preserve  borings  taken  from  the 
sites  of  buildings  in  all  parts  of  New  York 
Cityi  and  to  prex>are  geologic  maps  of  the  city. 
The  appointment  comes  from  the  board  of 
^timate. 

Tee  secretary  of  the  Smithsonian  Institu- 
tion, with  the  approval  of  the  secretary  of 
^agriculture,  has  appointed  Dr.  Charles  H.  T. 
Townsend  to  the  honorary  position  of  cus- 
todian of  Muscoid  diptera,  in  the  United 
States  National  Museum. 

W.  L.  Distant  has  resigned  the  editorship 
of  the  Zoologist. 

Dr.  Viktor  Bohmert,  formerly  professor  of 
political  economy  and  statistics  at  Dresden, 
his  celebrated  the  sixtieth  aniversary  of  his 
doctorate. 

Dr.  Julius  Bernstein,  formerly  professor 
of  physiology  at  Halle,  has  celebrated  his 
seventy-fifth  birthday. 

The  council  of  the  Geological  Society,  Lon- 
don, has  this  year  made  the  following  awards 
of  medals  and  funds :  WoUaston  medal.  Pro- 
fessor T.  W.  Edgeworth  David,  C.M.G., 
F.RS.;  Murchison  medal,  Professor  W.  W. 
Watts,  F.R.S.;  Lyell  medal.  Professor  E,  J. 
Garwood,  F.R.S.;  Bigsby  medal,  Mr.  H.  H. 
Hayden;  Prestwich  medal,  Professor  Emile 
Cartailhac  (Toulouse);  WoUaston  Fund,  Mr. 
C.  B.  Wedd;  Murchison  Fund,  Mr.  D.  C. 
Evans;  Lyell  Pund,  Mr.  John  Parkinson  and 
Dr.  L.  Moysey;  Barlow- Jameson  Fund,  Mr. 
i.  0.  TTflTnling- 

The  council  of  the  New  York  Academy  of 
Xedieine  for  1916  is  composed  of  the  follow- 
ing members:    Dr.  Walter  B.  James,  presi- 


dent; Dr.  L.  Emmet  Holt,  Dr.  S.  S. 
Goldwater  and  Dr.  Edward  D.  Fisher,  vice- 
presidents;  Dr.  Charles  F.  Adams,  recording 
secretary;  Dr.  D.  Bryson  Delavan,  corresi)ond- 
ing  secretary;  Dr.  Reginald  H.  Sayre,  treas- 
urer; Dr.  A.  Alexander  Smith,  Dr.  Charles  L. 
Dana,  Dr.  John  H.  Huddleston,  Dr.  W.  Gil- 
man  Thompson  and  Dr.  Wisner  R.  Townend, 
trustees;  Dr.  Floyd  M.  Crandall,  chairman  of 
the  Comjnittee  on  Admissions;  Dr.  Thomas 
L.  Stedman,  chairman  of  the  Committee  on 
Library;  Dr.  Robert  H.  Halsey,  assistant  sec- 
retary; Dr.  A.  B.  Judson,  statistical  secretary; 
Dr.  Charles  Mallory  Williams,  executive  li- 
brarian. 

A  committee  on  the  Biological  Station,  of 
the  University  of  Michigan,  has  been  ap- 
pointed, consisting  of  Professor  Gleason,  di- 
rector of  the  biological  station,  chairman; 
Professor  Reighard,  head  of  the  department 
of  zoology;  Professor  Newcomb,  head  of  the 
department  of  botany;  Professor  Guthe  and 
Professor  Kraus,  deans  of  the  graduate  school, 
and  the  summer  school,  to  consider  all  ques- 
tions of  policy,  budget,  staff,  equipment,  in- 
struction and  other  matters  x>6rtaining  to  the 
welfare  of  the  station. 

Professor  Henry  E.  Crampton,  of  the  de- 
partment of  zoology,  Columbia  University,  is 
spending  a  month  in  Porto  Rico  in  the  inter- 
est of  the  natural  history  survey  of  that  island 
which  is  being  conducted  by  the  New  York 
Academy  of  Sciences. 

The  Pennsylvania  chapter  of  the  Society 
of  Sigma  Xi  met  on  January  13.  Professor 
Lightner  Witmer,  director  of  the  university 
psychological  laboratory  and  clinic,  presided. 
Supper  was  served  in  Houston  Hall.  Mem- 
bers of  the  psychological  department  later 
gave  a  demonstration  of  experimental  work 
in  psychology  and  Professor  Witmer  pre- 
sented a  paper  on  "Psychology  as  a  Depart- 
ment of  Instruction.'' 

Dr.  Henry  S.  Drinker,  president  of  Le- 
high University  and  the  American  Forestry 
Association,  delivered  an  address  at  the  Uni- 
versity of  Illinois  on  January  18,  on  "The 
Conservation  of  Our  National  Resources." 
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Db.  Felioe  Ferbero  will  lecture  at  New 
York  University  on  February  19  on  "  Galileo 
and  the  Struggle  between  the  Old  Science  and 
the  New.'' 

An  illustrated  lecture  was  given  on  Jan- 
nary  12,  1916,  by  Mr.  William  Bowie,  in- 
spector of  Geodetic  Work,  IT.  S.  Coast  and 
Geodetic  Survey,  Washingfton,  D.  C,  before 
the  Engineering  Club  of  Northwestern  Uni- 
versity, Evanston,  111.  The  subject  of  the 
lecture  was  "  Primary  Triangulation  and  Pre- 
cise Levelling.'' 

Mr.  J.  C.  Thorpe,  formerly  professor  in  the 
engineering  faculty  of  the  University  of  Illi- 
nois, gave  recently  there  a  series  of  four  il- 
lustrated lectures  on  the  automobile. 

Dr.  Jaoadis  Chunder  Bose,  of  Presidency 
College,  Calcutta,  gave  a  popular  lecture  on 
''Plant  Autographs  and  their  Revelations" 
at  the  University  of  Wisconsin  on  Friday, 
January  22,  1915,  under  the  joint  auspices  of 
the  Society  of  the  Sigma  Xi  and  the  Science 
Club  of  the  University  of  Wisconsin.  A 
smoker  at  the  University  Club  in  honor  of 
Dr.  Bose  followed  the  lecture. 

The  monument  on  Mount  Mitchell,  erected 
twenty-six  years  ago  in  memory  of  Professor 
Elisha  Mitchell,  for  whom  the  mountain  was 
named,  has  been  destroyed  by  dynamite.  It 
is  not  known  who  committed  the  act.  Pro- 
fessor Mitchell,  a  member  of  the  faculty  of 
the  University  of  North  Carolina,  established 
the  height  of  the  peak  as  6,711  feet.  He 
eventually  loet  his  life  while  exploring  the 
mountain. 

A  MEMORIAL  meeting  in  honor  of  Albert 
Smith  Bickmore  was  held  in  the  American 
Museum  of  Natural  History  on  January  29, 
when  the  program  included  addresses  by 
President  Henry  Fairfield  Osborn,  Mr.  Joseph 
H.  Choate,  Mr.  Cleveland  H.  Dodge,  Dr. 
John  M.  Clarke  and  Mr.  L.  P.  Gratacap. 
Professor  Bidcmore  was  in  large  measure  re- 
sponsible for  the  founding  of  the  American 
Museum  and  wae  a  leader  in  its  educational 
work. 

At  the  recent  annual  public  session  of  the 
Academic  de  m^ecine,  Paris,  the  family  of 


Pasteur  presented  to  the  academy  a  portrait 
bust  of  Pasteur  by  Paul  Dubois. 

Dr.  Ctrus  Fogg  Braokett,  professor  emeri- 
tus of  physics  in  Princeton  University,  died 
on  January  29,  in  his  eighty-second  year. 

Dr.  Benjamin  Sharp,  formerly  correspond- 
ing secretary  of  the  Philadelphia  Academy  of 
Natural  Sciences  and  professor  of  invertebrate 
zoology  there  and  in  the  University  of  Penn- 
sylvania, died  on  January  24,  at  Morehead, 
N.  C,  aged  fifty-six  years. 

Dr.  Julius  Weeren,  formerly  professor  of 
metallurgy  in  the  Berlin  Technical  School, 
has  died  at  the  age  of  eighty-three  years. 

The  death  is  also  announced  of  Dr.  Budolf 
Fischer,  director  of  the  Coburg  Museum  of 
Natural  History,  and  of  Dr.  Lothar  von 
Frankl-Hochwart>  professor  of  pathology  of 
the  nervous  system  at  the  University  of 
Vienna. 

Among  those  reported  killed  in  the  war  are: 
Dr.  Max  Brandt,  assistant  in  the  Botanical 
Museum  at  Berlin-Dahlem;  Dr.  Wilhelm 
Schneider,  assistant  in  the  Agricultural  Insti- 
tute at  Giesaen;  Dr.  Werner  Hirschfeldt,  as- 
sistant in  the  Industrial  Museum  at  StuttgA^ 
and  Dr.  Karl  Pfarr,  professor  of  mathematics 
and  physics  in  the  Vienna  Industrial  Academy. 

In  answer  to  the  manifesto  of  the  German 
intellectuals,  which  is  considered  as  unifying 
German  culture  and  German  militarism.  La 
Soci6t6  Nationale  d' Acclimatisation  de  France 
has  decided  to  remove  from  its  list  of  members 
all  Germans  and  Austrians. 

The  board  of  trustees  of  the  University  of 
Illinois  has  given  th^  sum  of  ^^ve  hundred 
dollars  to  the  fund  inaugurated  for  the  pur- 
pose of  erecting  a  laboratory  at  Hothamsted 
in  commemoration  of  the  centenary  of  the 
birth  of  Lawes  in  1814  and  of  Gilbert  in  1817. 

The  will  of  Alexander  A.  McKay,  of  Chi- 
cago, bequeaths  $100,000  to  the  Art  Institute 
for  the  maintenance  and  enlargement  of  the 
Munger  collection  of  paintings,  $100,000  to  the 
Home  for  Destitute  Crippled  Children  and 
$100,000  to  the  Mary  Thomson  Hospital  for 
women  and  children. 
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At  the  exercises  held  in  the  Engineering 
Societies  Building,  New  York,  on  January  27, 
in  connection  with  the  inauguration  of  the 
Engineering  Foundation,  it  was  announced 
tbt  ^e  initial  gift  had  been  made  by  Mr. 
Ambroee  Swasey,  past-president  of  the  Amer- 
ican Society  of  Mechanical  Engineers,  who 
gaTe  $200,000  for  ''  the  advancement  of  the 
engineering  arts  and  sciences  in  all  their 
branches  to  the  greatest  good  of  the  engineer- 
mg  profession  and  for  the  benefit  of  mankind." 
Addresses  were  made  by  Mr.  Gano  Dunn, 
president  of  the  United  Engineering  Society; 
by  Dr.  Henry  S.  Pritchett,  president  of  the 
Carnc^e  Foundation  for  the  Advancement  of 
Teaching;  by  Dr.  Bobert  W.  Hunt,  past-presi- 
dent of  the  American  Institute  of  Mining 
Engineers,  and  by  Dr.  Alexander  C.  Humph- 
Te?B,  past-president  of  the  American  Society  of 
Mechanical  Engineers  and  president  of  the 
Stevens  Institute  of  Technology.  The  admin- 
istration of  the  fund  will  be  intrusted  to  the 
Engineering  Foundation  Board,  elected  by  the 
trustees  of  the  United  Engineering  Society 
and  composed  of  eleven  members,  nine  from 
&  American  Society  of  Civil  Engineers,  the 
American  Institute  of  Mining  Engineers,  the 
American  Society  of  Mechanical  Engineers 
aixl  the  American  Institute  of  Electrical  Engi- 
neers, and  two  members  chosen  at  large. 

A  JOINT  meeting  of  Section  G  (botany)  of 
the  American  Association  for  the  Advance- 
ment of  Science  with  the  Botanical  Society  of 
America  and  the  American  Phytopathological 
Society  was  held  in  Philadelphia  at  2  p.m., 
Deocmber  29,  1914.  Vice-president  G.  P. 
Clintcm  presided.  The  following  officers  were 
^eeted  For  member  of  the  sectional  com- 
ndttee  for  five  years,  C.  S.  Gager ;  for  one  year, 
A  D.  Selby;  for  member  of  the  council,  L.  B. 
Jones;  for  member  of  the  general  conunittee, 
^-  L>  Bray.  The  sectional  committee  recom- 
niQided,  and  the  association  elected,  W.  A. 
Setchell  as  vice-president.  The  following 
Papers  were  read: 

Addrett  of  the  retiring  vice-president,  ''The 
^SeoBomie  Trend  in  Botany, '^  by  H.  G.  Oowles. 

"PoHar  Evidence  in  Begard  to  the  Ancestry  and 
Early  Oimatie  Environment  of  the  Angiosperms'' 


(illustrated  by  lantern  slides)^  by  E.  W.  Sinnott 
and  I.  W.  Bailey. 

"Physiological  Eccentricities  of  the  Blueberry 
Plant"  (illustrated  by  lantern  slides),  by  P.  V. 
Ooville. 

"Plant  Autographs"  (illustrated  by  lantern 
slides  and  experiments),  by  J.  C.  Bose. 

The  twenty-seventh  annual  meeting  of  the 
American  Association  of  Economic  Entomol- 
ogists was  held  at  the  University  of  Pennsyl- 
vania, December  27  to  31,  1914.  The  address 
of  the  president.  Dr.  H.  T.  Pemald,  was  de- 
livered at  the  first  session  and  the  program  was 
crowded  with  over  forty  papers,  all  of  which 
were  of  special  interest  to  economic  workers. 
The  section  of  Apiary  Inspectors  met  at  8  p.m. 
on  December  27  and  the  Section  of  Horticul- 
tural Inspection  held  its  sessions  at  8  p.m. 
on  December  28  and  10  a.m.  on  December  29. 
Many  papers  of  interest  were  presented  at  these 
sessions  and  discussions  as  to  methods  and 
the  present  status  of  inspection  work  followed. 
A  draft  of  a  uniform  state  law  covering  nursery 
and  orchard  inspection  was  favorably  con- 
sidered. The  next  annual  meeting  will  be 
held  at  Columbus,  Ohio,  in  connection  with 
the  annual  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science  and  the 
executive  committee  was  directed  to  call  a  spe- 
cial meeting  at  San  Francisco  during  the 
sunmier.  The  officers  for  1915  were  elected 
as  follows :  President,  Professor  Glenn  W.  Her- 
rick,  Ithaca,  N.  Y. ;  First  Vice-president,  Pro- 
fessor B.  A.  Oooley,  Bozeman,  Mont;  Second 
Vice-president,  Professor  W.  E.  Rumsey, 
Morgantown,  W.  Va.;  Third  Vice-president, 
Dr.  E.  F.  Phillips,  Washington,  D.  C. ;  Secre- 
tary, A.  F.  Burgess,  Melrose  Highlands,  Mass. 
Professor  J.  G.  Sanders,  Madison,  Wis.,  is 
secretary  of  the  Section  of  Horticultural  In- 
spection and  Mr.  N.  E.  Shaw,  Columbus,  Ohio, 
secretary  of  the  Section  on  Apiary  InBx>ection. 
A  fuU  report  of  the  meeting  will  be  published 
in  the  Journal  of  Economic  Entomology, 

A  ooLLEonoK  of  Cretaceous  fossils  has  been 
purchased  by  the  department  of  geology  and 
invertebrate  paleontology  of  the  American 
Museum  of  Natural  History  from  Dr.  A. 
Schrammen,  of  Hildesheim,  Germany.    It  con- 
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sists  of  eleven  hundred  species  of  invertebrates 
represented  by  four  thousand  specimens  which 
were  collected  from  some  fifty  localities  and 
fourteen  geological  horizons  in  the  upper  and 
lower  Cretaceous  beds  of  northwest  Germany. 
The  phyla  and  sub-phyla  represented  are  the 
foraminifera,  spongia,  hydrozoa,  anthozoa, 
echinoidea,  annelida,  brachiopoda,  gastropoda, 
pelecypoda  and  cephalopoda.  Among  the 
X>elecypoda  and  cephalopoda  are  to  be  found 
the  type  specimens  of  Wolleman  in  his  work 
on  the  Cretaceous  of  Misburg  and  Nettlingen. 
The  most  valuable  portion  of  the  collection  is 
the  large  number  of  types  of  siliceous  sponges 
from  the  Mucronaten  and  Quadraten  Senonian 
strata. 

The  free  lecture  course  of  the  Ottawa  Field 
Naturalists'  Club  opened  on  November  23,  with 
exhibits  and  addresses  by  members,  in  the 
Normal  School  Assembly  Hall.  The  remainder 
of  the  program  is  as  follows: 

Deeember  8. — ^"The  New  Zealand  Peripatns — 
the  most  Ancient  and  Wonderful  of  Living  Ani- 
mals," by  Professor  E.  E.  Prince,  Dominion  com- 
missioner of  fisheries,  Ottawa. 

January  12. — "The  Eoyal  Botanic  Gardens, 
Kew,"  by  Professor  B.  B.  Thomson,  Botanical 
Laboratory,  University  of  Toronto. 

January  26. — "The  Indians  of  the  West  Coast," 
by  Dr.  Edward  Sapir,  department  of  anthropol- 
ogy, Geological  Survey,  Ottawa. 

February  9.—"  Fossils, "  by  Mr.  L.  D.  Burling, 
Geological  Survey,  Ottawa. 

February  23.— "Milk,"  by  Mr.  J.  H.  Grisdale, 
Director  Experimental  Farm,  Ottawa. 

March  9. — ' '  Some  Interesting  Canadian  Birds, ' ' 
by  Dr.  M.  Y.  Williams,  Geological  Survey,  Ottawa. 

March  23. — Annual  meeting  and  presidential  ad- 
dress: "The  Habits  of  Insects  in  Belation  to 
their  Control,"  by  Mr.  Arthur  Gibson,  entomolog- 
ical branch.  Department  of  Agriculture,  Ottawa. 

The  first  four  meetings  are  at  the  Normal 
School  and  the  last  four  in  cooperation  with 
the  Carnegie  Library  in  its  Assembly  Hall. 

Mr.  Henry  S.  Wellcome,  founder  of  the 
Wellcome  Bureau  of  Scientific  Eesearch,  in 
London,  has  announced  that  the  bureau  will 
provide  the  sum  of  £2,000  to  be  distributed  in 
the  form  of  prizes  for  the  best  plans  and  de- 
signs of  a  body  for,  and  improvements  in,  field 


motor-ambulances.  The  competing  designs, 
which  may  be  from  citizens  of  any  nation, 
must  be  received  by  the  commission  not  later 
than  June  30.  Details  may  be  obtained  from 
the  secretary  of  the  Ambulance  Construction 
Commission,  10  Henrietta  Street,  Cavendish 
Square,  London,  W. 

The  Journal  of  the  American  Medical  Asso- 
ciation states  that  the  New  York  state  hospital 
commission  which  is  charged  with  the  super- 
vision and  control  of  the  state  hospitals  for  the 
insane  is  planning  a  campaign  of  prevention. 
During  the  past  year  6,061  patients  were  re- 
ceived at  the  state  hospitals,  of  whom  about 
one  quarter  owed  their  breakdown  to  causes 
largely  under  their  controL    The  plans  of  the 
commission  comprise  a  series  of  short  illus- 
trated talks  on  mental  hygiene  to  be  delivered 
in  difFerent  parts  of  the  state,  showing  to  the 
public  the  economic  burden  imposed  on  the 
state  through  insanity;  the  causes  and  pre- 
vention of  insanity,  and  the  problems  of  faulty 
heredity  and  environment    The  plan  also  in- 
cludes the  giving  of  assistance  to  individuals  in 
the  form  of  advice  as  to  how  to  obtain  proper 
medical  treatment  and  advice  as  to  the  mainte- 
nance of  mental  hygiene.     The  teaching  and 
pathological   branch   of   the   service    will  be 
under  the  direction  of  Dr.  August  Hoch,  New 
York  City.    The  lectures  will  be  given  under 
the  direction  of  the  conunission,  with  the  ap- 
proval of  Health  Commissioner  Biggs. 

The  spreading  of  rabies  by  infected  coyotes 
among  cattle  grazing  in  the  national  forests 
has  assumed  a  grave  asi>ect,  according  to  a 
report  received  by  the  forest  service  from  the 
district  forester  in  charge  of  the  forests  in 
Washington   and   Oregon.     Numerous   town- 
ships in  eastern  Oregon,  it  is  reported,  have 
ordered  that  all  dogs  be  muzzled,  lest  those 
that  have  been  bitten  by  rabid  coyotes  develop 
hydrophobia    and    attack    human    beings    or 
domestic  animals.    Efforts  are  being  made  by 
the  state  authorities  of  Oregon  to   stop  the 
spread   of   hydrophobia   by   this    means    and 
ofiicers  of  the  forest  service  are  cooi)erating  in 
attempts  to  kill  off  the  coyotes.    In  one  county 
alone  a  loss  of  three  hundred  head  of  cattle  ia 
charged  to  rabid  coyotes. 
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UNIVES8ITY    AND    EDUCATIONAL    NEWS 

The  sum  of  $40,000  has  been  given  by  Mr. 
Andrew  Carnegie  to  Allegheny  College  for  a 
chemical  laboratory  to  replace  the  one  recently 
destroyed  by  fire. 

Mr.  Patten,  who  has  already  given  $600,- 
000  to  the  medical  school  of  Northwestern 
UniTersity,  has  now  added  $27,000  for  scholar- 
ships. 

Propessoe  C.  H.  Peabody,  head  of  the  de- 
partment of  naval  architecture  at  the  Massa- 
chuaetts  Institute  of  Technology,  has  been 
notified  by  the  Aero  Club  of  America  of  the 
establishment  of  an  award  in  the  form  of  a 
medal  for  the  students  at  the  institute.  The 
medal  is  to  be  termed  the  "  Aeronautical  Engi- 
neers' Medal "  and  is  for  award  annually  for 
merit  to  a  student  in  the  graduate  course  in 
uronAutical  engineering. 

At  the  University  of  Chicago  Dr.  Frank 
Christian  Becht  has  been  api>ointed  assistant 
professor  in  the  department  of  physiology,  his 
particular  field  of  work  being  pharmacology. 
Professor  Be(^t,  who  is  a  graduate  of  the 
University  of  Chicago,  was  for  two  years  as- 
sistant professor  of  physiology  in  the  XJni- 
wrsity  of  Illinois  and  later  assistant  pro- 
fessor of  pharmacology  in  the  Northwestern 
University  Medical  School. 

tf  the  medical  department  of  the  Univer- 
sity of  Oregon  Dr.  J.  M.  Connolly  has  resigned 
■3  professor  of  physiological  chemistry  and 
l)r.  H.  D.  Haskins,  of  Western  Reserve  Uni- 
Tersity, Cleveland,  has  been  elected  his  suc- 
cessor. Dr.  B.  L.  Arms  has  resigned  as  pro- 
fessor of  bacteriology  to  accept  a  ix)sition  in 
the  University  of  Texas  and  Dr.  W.  H.  Nor- 
ton, of  Johns  Hopkins  Medical  School,  has 
l^cen  appointed  to  the  vacant  position. 

Two  professors  from  Louvain  University — 
^OL  Charles  Jean  de  Yalee  Poussin  and  L^on 
Dupriez— have  been  invited  by  Harvard  Uni- 
versity to  deliver  lectures  in  the  second  sem- 
ester. The  former  will  lecture  on  mathematics, 
the  latter  will  give  the  Godkin  lectures  on 
"Proportional  Representation  in  Belgium'' 
•'wi  two  courses. 


DISCUSSION  AND  COBBESPONDENCE 
THE  FUNDAMENTAL  EQUATION  OF  HEGHANIOS 

In  his  recent  review  of  Maurer'e  "  Technical 
Mechanics,"  ^  Professor  L.  M.  Hoskins  has 
discussed  at  some  length  the  question  whether 
F  =  ma  or  F/F'  =  a/a'  is  the  better  form  in 
which  to  introduce  the  "fundamental  equa- 
tion of  mechanics."  As  Professor  Hoskins' 
defense  of  the  equation  F  =  ma  is  the  clearest 
I  have  seen,  and  as  I  am  still  one  of  those  who 
prefer  the  equation  F/F'  =  a/a',  I  should  like 
to  state  here  the  advantages  which  this  latter 
equation  seems  to  me  to  possess. 

In  the  first  place,  the  qualitative  notion  of 
force,  and  the  use  of  the  spring  balance  as  an 
instrument  for  the  quantitative  measurement 
of  forces,  may  safely  be  assumed  to  be  familiar 
to  any  one  beginning  the  study  of  mechanics.^ 

The  first  serious  problem,  then,  which  con- 
fronts the  teacher  of  dynamics  is  the  problem 
of  making  the  student  imderstand  the  effect 
which  a  force  produces  when  it  acts  on  a 
material  particle.  This  effect  is,  of  course, 
the  acceleration  of  the  particle  in  the  direc- 
tion of  the  force,  the  exact  quantitative  rela- 
tion being  most  simply  stated  as  follows: 

//  a  given  particle  is  acted  on  at  two  differ- 
ent times  hy  two  forces  F  and  F*,  and  if  a 

1  Science,  December  4,  1914. 

2  The  question  of  the  unit  of  force,  which  oc- 
cupies 80  large  a  place  at  the  very  beginning  of 
the  subject  in  the  ordinary  treatment,  need  not  be 
dwelt  upon  at  this  stage.  To  the  beginner,  a 
unit  force  is  quite  properly  any  force  which  brings 
the  pointer  of  a  standard  spring  balance  to  the 
point  marked  "1"  on  the  scale,  whether  the  in- 
strument reads  pounds,  or  dynes,  or  grams;  just 
as  a  degree  of  temperature  is,  to  the  beginner, 
simply  the  distance  between  two  divisions  of  the 
scale  of  a  standard  thermometer,  whether  that 
scale  reads  Fahrenheit,  B^aumur  or  Centigrade. 
The  conversion  factors  connecting  the  various 
degrees  of  temperature  should  indeed  be  stated; 
but  the  question  of  ultimate  standards,  being 
chiefly  a  question  for  the  technician,  need  not  be 
raised  at  this  point.  For  further  details,  see  the 
writer's  *  *  Becommendations  Concerning  the  Units 
of  Force,"  in  the  BuUeivn.  of  the  Society  for  the 
Promotion  of  Engineering  Education,  June,  1913, 
the  most  important  of  which  have  already  been 
adopted  by  the  U.  S.  Bureau  of  Standards. 
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and  a'  are  ike  corresponding  aeeelerationa, 
ihen  F/F'  =  a/a';  that  is,  the  accelerations 
are  proportional  to  the  forces. 

When  once  this  simple  principle  is  thor- 
oughly grasi)edy  the  student  finds  himself 
immediately  in  a  positon  to  attack  any  of  the 
elementary  problems  in  the  dynamics  of  a 
particle  (in  one  dimension).  For,  by  this 
principle,  the  effect  of  any  force  on  a  given 
particle  can  at  once  be  computed  if  the  effect 
of  any  one  force  on  that  particle  is  known. 
In  other  words  the  dynamical  properties  of  any 
given  particle  of  matter  are  completely  deter- 
mined hy  a  single  physical  experiment  on  that 
particle,  and  the  result  of  such  an  experiment 
must  be  known  or  assumed  with  regard  to 
every  particle  which  enters  into  the  discussion 
of  a  dynamical  problem.'  It  is  the  chief  ad- 
vantage of  the  equation  F/F'  =  a/a'  that  by 
its  use  the  student  is  led,  by  the  shortest  pos- 
sible route,  into  direct  and  vital  contact  with 
this  central  fact  of  dynamics — namely,  that 
different  bodies  require  different  amounts  of 
force  to  give  them  any  specified  acceleration. 
The  whole  further  development  of  the  science 
is  essentially  a  matter  of  working  out  details, 
and  introducing  convenient  terminology  for 
such  derived  quantities  as  mass,  momentum, 
kinetic  energy,  work,  power,  etc. 

What  then  is  the  objection  to  the  use  of  this 
equation  ? 

Professor  Hoskins  expresses  his  objection 
as  follows: 

An  equation  which  results  from  eomparing  the 
effects  of  different  forces  upon  the  same  body 
can  not,  of  course,  be  regarded  as  a  complete  ex- 
pression of  the  fundamental  law  of  motion;  it  is 
equally  important  to  compare  the  effects  of  forces 
acting  upon  any  different  bodies.  This  of  neces- 
sity brings  in  the  body  constant  which  most  physi- 
cists call  mass. 

In  reply  to  this  objection  I  would  say,  in 
the  first  place,  that  the  question  whether  a 
given  equation  can  be  regarded  as  a  ^'com- 

8  The  ' '  standard  weight "  of  a  particle  is  the 
force  required  to  give  the  particle  the  "standard 
acceleration,''  32.1740  feet  per  second  per  second; 
the  standard  weight  of  a  composite  body  is  defined 
as  the  sum  of  the  standard  weights  of  the  particles 
of  which  it  is  composed. 


plete  expression  of  the  fundamental  law  of 
motion '^  depends  simply  on  whether  all  the 
theorems  of  dynamics  can  be  deduced  from 
this  equation,  and  not  on  how  the  equation 
itself  happens  to  have  been  derived.     In  the 
second  place,  I  quite  agree  that  in  order  to 
handle   dynamical   problems   successfully  we 
must  indeed  be  able  to  discuss  the  "  effect  of 
different  forces  on  different  bodies";  that  is, 
we  must  be  able  to  determine  the  inertia,  or 
mass,   of  each  particle  under   consideration. 
But  so  also  must  we  be  able  to  discuss  the 
momentum  and  kinetic  energy  of  the  differ- 
ent bodies;  but  that  is  no  reason  why  a  letter 
denoting    mass,    or    momentum,    or    kinetic 
energy,  should  appear  explicitly  in  the  funda- 
mental equation.    From  the  point  of  view  of 
scientific  economy,  the  fewer  letters  that  equa- 
tion contains,  the  better.     The  mass  concept, 
like   the   concept   of   momentum   or   kinetic 
energy,  is  a  derived  concept,  both  historically 
and  practically,  and  it  seems  to  me  a  merit  of 
the  plan  here  advocated  that  on  this  plan  the 
derivative  character  of  all  these  quantities  is 
explicitly  apparent  in  the  mathematical  devel- 
opment of  the  equations. 

So  much  for  what  may  be  called  the  force 
method  of  beginning  mechanics. 

A  second  method  of  developing  the  whole 
subject  might  be  to  adopt  mass  instead  of  force 
as  the  fundamental  concept — as  has  been  done, 
for  example,  by  Mach  and  by  Boltzanann.  This 
method  seems  to  me,  however,  open  to  three 
serious  objections. 

First,  the  instrument  commonly  taken   as 
the  fundamental  means  of  measuring  mass — 
namely,  the  beam-balance — is  essentially  a  grav- 
itationcd  instrument,  depending  for  its  opera- 
tion on  the  (established  or  asstimed)  equality 
of  the  gravitational  fields  of  force  at  the  two 
ends  of  the  beam;  whereas  the  instrument  for 
measuring  forces,  at  least  in  a  readily  ideal- 
ized form,  is  a  universal  instrument,  not  in 
any  way  dependent  on  locality.    For  example, 
if  a  man  should  be  placed,  in  imagination,  at 
the  "  point  of  zero  gravity  "  between  the  earth 
and  the  moon,  it  is  not  at  all  obvious  how  he 
would  proceed  to  measure  a  given  mass  with 
a  beam-balance;  whereas,  if  he  had  a  sprinip 
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balance,  in  the  f orm,  for  example,  of  a  ^ip- 
testing  madime^  he  could  measure  tlie  strength 
of  the  muscles  of  his  hand,  or  the  attraction 
between  two  hodies,  just  as  well  under  those 
eircamstances  as  if  he  were  on  the  surface  of 
the  eartL 

Secondly,  if  we  are  dealing  with  only  a  por- 
tion of  the  physical  universe  (as  is  always  the 
ease  in  practical  problems),  we  must  either 
introdace  '^forces''  to  account  for  the  action 
of  the  residual  portion,  or  else  resort  to  very 
artificial  conventions  in  regard  to  "  imaginary 
masses."  (It  should  be  noted  that  the  ^^  mass- 
acceleration''  of  a  body  can  not  conveniently 
be  taken  as  a  substitute  for  an  external  force 
acting  upon  that  body;  for  the  mass-accelera- 
tion of  the  body,  like  its  momentum  or  kinetic 
^6iS7>  is  a  quantity  inherent  in  the  body.) 

Thirdly,  the  approach  to  statics,  in  which 
the  concept  of  mass  plays  no  part  whatever,  is 
pecnliarly  awkward  by  this  route;  whereas  if 
force  is  taken  as  the  fimdamental  concept,  the 
problems  of  statics  may  readily  be  taken  up 
either  before  or  after  the  detailed  study  of 
dynamics. 

While  therefore  it  is  logically  possible  to 
choose  either  mass  alone  or  force  alone  as  the 
fondamental  concept,  the  latter  choice  seems 
practically  preferable. 

Either  the  force  method  or  the  mass  method, 
I  say,  is  logically  defensible;  but  the  method 
which  starts  with  the  equation  F  =  ma  is 
neither  the  force  method  nor  the  mass  method. 
My  chief  objection  to  this  hybrid  equation 
F= ma  is  precisely  this  uncertain  wavering 
between  the  force  concept  and  the  mass  con- 
cept as  the  fundamental  notion  of  the  science. 
This  wavering  is,  I  believe,  the  main  source  of 
the  Teiy  real  difficulties  which  the  student  ex- 
periences in  regard  to  "units" — difficulties 
which  are  not  necessarily  functions  of  the 
laziness  or  inunaturity  of  the  student,  but 
^^h  are  felt  more  keenly  by  those  of  a 
scientific  and  critical  turn  of  mind  than  by 
thoee  of  a  merely  practical  bent.  I  quite  agree 
with  Professor  Hoskins  that  any  student  of 
dynamics  ought  to  have  sufficient  intelligence 
to  grasp  the  idea  of  a  systematic  system  of 
units,  that  is,  a  system  in  which  certain  units 


are  taken  as  fundamental,  and  all  others  are 
derived;  but  I  do  think  that  the  student  has 
a  right  to  expect  that  the  quantities  which 
appear  in  the  so-called  fundamental  equatiom 
shall  be  the  same  as  the  quantities  which  are 
taken  as  fundamental  in  the  system  of  units. 
This  is  not  the  ease  with  the  equation  F  =  ma. 
The  trouble  with  this  equation  is  not  that  it 
contains  mass,  but  that  it  contains  both  force 
and  mass,  while  not  both  of  these  quantities 
are  regarded  as  fundamental  in  the  subsequent 
treatment. 

The  use  of  the  equation  F/F'=a/a'  seems 
to  me,  therefore,  not  merely  a  matter  of  prac- 
tical convenience,  but  also  a  distinct  advance 
in  scientific  precision  of  thought. 

EdWABD  V.  HUNTINOTON 

Habvabd  Univebsity 

GEOLOGIO  BISTORT  OF  LAKE  LAHONTAK  ^ 

In  reference  to  the  summary  concerning  the 
probable  history  of  Lake  Lahontan  by  J.  0. 
Jones,  contained  in  Scienoe,  Decanber  4, 1914, 
while  I  am  much  interested  in  Professor 
Jones's  conclusions  concerning  the  origin  of 
the  tufa,  I  feel  that  his  statements  regarding 
the  interpretation  of  the  age  of  Lake  Lahontan 
need  some  important  qualifications,  and  that 
his  conclusions  as  to  the  probable  accumula- 
tion of  salines  in  Lahontan  waters  are  not  at 
all  the  necessary  deductions  from  the  evidence 
that  he  has  cited. 

Professor  Jones's  estimates  on  the  age  of 
Lake  Lahontan  and  the  quantity  of  salines 
that  might  have  been  deposited  by  the  evapora- 
tion of  its  waters  fail  to  take  into  account 
some  very  important  considerations.  The  as- 
sumption that  because  Pyramid  Lake  may  be 
and  probably  is  a  remnant  of  Lake  Lahontan, 
which  has  never  been  dried  up  completely, 
therefore  its  salines  are  an  index  of  the  age 
of  the  whole  larger  lake  seems  to  me  errone- 
ous. A  conception  of  a  closer  interpretatiom 
may  perhaps  be  obtained  in  the  following  way. 

No  one  doubts  that  Lake  Lahontan  formerly 
rose  to  a  height  of  approximately  500  feet 
above   present   Pyramid   Lake   and   that   its 

1  PubUsbed  by  permission  of  the  Director  of  the 
United  States  Qeological  Survey. 
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waters  have  since  largely  disappeared  through 
diminishing  water  supply.  The  water  supply 
that  maintained  the  larger  lake,  as  that  which 
maintains  the  smaller  lakes  of  the  present 
day,  came  principally  from  a  few  major 
streams  drainiog  from  the  higher  Sierra.  Of 
these  Truckee,  Carson  and  Walker  rivers  were 
with  little  doubt,  the  dominating  factors.  The 
following  is  an  outline  map  showing  the  gen- 
eral relation  of  these  drainage  systems. 
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Outline  Map  Showing^  Truckee-Pyramid  Drainage 
System  and  its  Former  Northward  Extension. 

Approximate  equilibrium  was  maintained  in 
the  larger  Lake  Lahontan  through  the  balance 
of  evaporation  and  inflow.  Evaiwration  varies 
directly  with  the  surface  area  of  the  water 
body.  Inflow  is  supposed  to  have  been  grad- 
ually decreasing  as  the  lake  level  was  falling. 
When,  however,  the  waters  fell  to  the  level  of 


any  divide  which  would  separate  the  basin  iato 
two  or  more  distinct  parts,  the  equilibrium 
that  had  been  maintained  for  the  lake  body  as 
a  whole  would  hardly  be  continued  in  exactly 
proportionate  relations  in  the  two  separated 
parts.  Each  part  must  have  then  established 
a  new  relation  of  separate  inflow  and  evapora- 
tion ratio,  and  it  is  almost  a  certainty  that  an 
overflow  would  for  a  time  be  established  from 
one  side  toward  the  other  over  the  intermediate 
divide. 

Such  an  overflow  may  have  occurred  over  the 
Fernley  divide  from  the  Truckee  Basin  into  the 
Carson  Basin.    The  evidence  of  channels  there 
is  not  very  clear.     At  lower  elevation,  how- 
ever, such   an   overflow  did  occur  from  the 
Pyramid  Basin  into  the  Smoke  Creek  and  pos- 
sibly beyond.    The  channel  of  this  overflow  is 
indisputably  clear,  broad  and  well  defined.    Its 
bottom  is  only  70  feet  above  the  present  water 
level  of  Pyramid  Lake.     The  surface  of  the 
Smoke  Creek  desert  to  the  north  is  below  the 
water  level   of  Pyramid   Lake   to-day.     The 
Smoke  Creek  and  the  more  northern  deserts 
have  no  present  perennial  water  supply.    Al- 
though subject  to  floods  from  winter  storms, 
they  are  essentially  dry  basins.     The  waters 
that  filled  these  basins  during  the  higher  La- 
hontan stages  came,  with  little  doubt,  prin- 
cipally from  the  Truckee  River.     The  chief 
water  supply  of  these  broad  evaporation  areas 
came,  therefore,  through  the  more  restricted 
basin  of  Pyramid  Lake  and  flowed  by  way  of 
a  narrow  pass  at  the  north  end  of  Pyramid 
Lake.    As  a  late  stage  in  the  lake  history,  the 
waters  of  Lahontan  lowered  beyond  the  70-foot 
level  above  present  Pyramid  Lake  level,  and  a 
distinct  overflow  drainage  was  set  up  out  of 
Pyramid  toward  the  north.     During  all  this 
time  that  concentration  of  Lahontan   waters 
was  going  on,  the  lake  in  Pyramid  Basin  was 
being  freshened  by  overflow.     Only  when  the 
flow  of  Truckee  River  had  diminished  to  such 
an  extent  that  it  no  longer  exceeded  evapora- 
tion within  the  restricted  basin  of  Pyramid 
(including   Winnemucca   as   in   all    previous 
references)     did    concentration,    within     the 
Pyramid  Lake  waters  proper,  begin.    Estimates 
of  age  based  on  this  concentration  may  indi- 
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Gate  therefore  something  as  to  the  age  of  this 
latest  and  perhaps  shortest  stage  of  Lahontan 
liistoiy,  but  they  can  hardly  represent  any- 
tMng  more.  Tufa  deposits  above  the  Pyramid 
outlet  lerel  have  no  simple  relation  to  the 
quantity  of  salines  now  retained  in  Pyramid 
waters,  nor  can  any  simple  deduction  be  rea- 
soned therefrom.  If  Pyramid  Lake  waters  are 
comparatively  f resh,  that  is  more  likely  to  be 
the  result  of  freshening  by  overflow  than  of 
freshening  by  desiccation.  However,  desicca- 
tion of  Lahontan  waters  and  perhaps  of  con- 
centrated saline  solutions  may  have  taken  place 
in  the  dry  basins  to  the  north.  Large  quan- 
tities of  salines  were  accumulated  in  an  anal- 
ogous system  below  the  Owens  River,  and, 
oving  to  natural  relations  there,  they  have  not 
since  been  covered  up.  There  is  a  good  chance 
that  similar  dei)osits  may  have  been  formed  in 
torn  concentration  sink  of  the  Lahontan 
Basin,  which  have  since  been  buried  in  playa 
mads. 

HoYT  S.  Gale 
Washinoton,  D.  C. 

botany  in  the  agricultural  oolleges 

Dr.  E.  B.  Copeland's  article  in  Science  for 
September  18,  1914,  entitled  "  Botany  in  the 
Agricultural  College,"  opens  up  for  discussion 
a  many-sided  problem  of  high  x>6dagogical 
importance  to  agriculture.  While  we  may 
tgree  to  the  definition  ^'that  the  raising  of 
crops  is  essentially  nothing  more  or  less  than 
applied  botany,"  it  is  a  pitiful  commentary 
that  what  we  know  of  the  raising  of  crops  has 
in  the  main  been  gained  without  the  help  of  the 
botanist  Lideed,  one  of  our  best-known  Amer- 
ican botanists  contends  that  problems  of  crop 
production  may  safely  be  left  wholly  to  the 
aigonomist  and  horticulturist. 

The  chemist  infinitely  more  than  the  botan- 
ist has  interested  himself  in  the  great  problem 
cf  securing  a  larger  crop  return  from  the 
aoiL  Indeed  one  must  give  high  credit  to  the 
chemists  for  the  insistent  efforts  they  have 
Bi&de  to  bring  their  science  into  affiliation 
with  all  other  sciences  and  with  practical  indus- 
tries. We  have  to-day  almost  endless  sub- 
divisions of  chemistry,  such  as  biological  chem- 


istry, agricultural  chemistry,  engineering 
chemistry,  physiological  chemistry,  bacterio- 
logical chemistry,  etc.  There  is  hardly  a  line 
of  human  endeavor  to  which  the  chemist  has 
not  striven  to  apply  his  knowledge  in  a  prac- 
tical way.  Much  of  the  so-called  agricul- 
tural chemistry  is  more  properly  plant  physiol- 
ogy, but  chemists  have  occupied  the  field  with 
scarcely  a  protest  from  botanists.  In  striking 
contrast  to  the  chemist,  botanists  have  shrunk 
from  what  should  be  the  major  application  of 
their  science;  namely,  that  of  crop  production. 
A  marked  exception  is  plant  pathology  along 
which  line  the  best  contributions  of  botanists 
to  agriculture  have  been  made.  In  very  recent 
years  the  study  of  genetics  as  applied  to  agri- 
cultural crops  also  promises  to  produce  much 
of  high  economic  value.  It  is  true  that  there 
are  numerous  texts  purporting  to  treat  of  agri- 
cultural botany,  but  they  are  mostly  of  a  char- 
acter creditable  to  neither  agriculture  nor 
botany.  The  best  texts  that  relate  to  agri- 
cultural botany  or  at  least  to  crop  production 
have  been  written  not  by  botanists  but  by 
chemists. 

Perhaps  no  one  really  questions  that  the 
study  of  the  factors  that  go  to  make  crop  pro- 
duction is  the  province  of  plant  ecology  and 
of  plant  physiology,  including  genetics,  but 
one  may  search  the  whole  literature  of  these 
subjects  without  finding  a  single  paper  devoted 
to  the  relation  of  any  one  environmental  factor 
to  quantity  and  quality  of  yield,  the  very  thing 
with  which  crop  production  is  concerned. 
Botanists  seem  scarcely  to  have  realized  that 
yield  is  a  measurable  result  of  the  same  sort  as 
the  rate  of  growth,  or  the  amount  of  water 
transpired,  or  of  carbon  assimilated. 

Our  actual  knowledge  of  the  relation  of 
factors  both  external  and  internal  to  yield  is 
very  largely  the  work  of  non-botanists.  In- 
deed, excepting  for  the  work  of  chemists  it  is 
still  largely  confined  to  the  facts  gathered  by 
actual  exx)erience  in  the  growing  of  crops,  most 
of  it  antedating  the  development  of  modem 
science. 

Since  the  advent  of  modem  science  six  great 
discoveries  or  lines  of  advance  have  contributed 
to  greater  crop  production  or  at  least  to  a 
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clearer  understanding  of  the  factors  inyolTed. 
These  are  as  follows: 

The  Oaseoua  Food  of  Plants. — ^Knowledge 
of  these  centers  about  the  discoyery  of  carbon 
dioxide  assimilation  (photosynthesis)  and 
oxygen  respiration,  the  main  points  of  which 
were  cleared  up  by  Ingen-House  (1779-1796) 
and  Senebier  (1782-1800).  Saussure  (1804) 
first  proved  that  plants  combine  water  with 
carbon  dioxide  in  carbon  assimilation. 

The  Mineral  Food  of  Plants, — Saussure 
(1804)  recognized  clearly  the  necessity  of  the 
ash  constituents  of  plants  and  that  these  were 
derived  from  the  soil.  The  conception,  how- 
ever, was  much  older,  dating  back  at  least  to 
Palissy  in  1663.  These  ideas,  however,  met 
with  little  acceptance  until  after  1840,  when 
the  writings  of  Liebig  and  the  experiments 
of  Boussingault,  Salm-Harstmar  and  others 
cleared  up  all  the  important  points  before 
1860.  Liebig  must  be  considered  as  the  great 
dynamic  force  that  impressed  the  imiK>rtance 
of  this  knowledge  on  agriculture.  While  some 
of  Liebig's  ideas  were  erroneous,  his  writings 
profoundly  affected  agriculture  and  his  gen- 
eral ideas  of  the  importance  of  mineral  fertil- 
izers dominated  scientific  agriculture  until  the 
beginning  of  the  present  century  and  still 
exercise  a  potent  influence.  The  fertilizer 
experiments  conducted  by  Lawes  and  Gilbert 
at  Bothamsted  still  remain  the  most  extensive 
of  their  kind,  and  their  results  have  contrib- 
uted much  to  support  Liebigr's  theory. 

The  Organic  Food  of  Plants  (Nitrogen), — 
Liebig  believed  that  all  ordinary  plants  ob- 
tained their  nitrogen  directly  from  the  am- 
monia in  the  air,  but  Boussingault  (1851-6) 
proved  that  various  plants  would  not  thrive  in 
a  soil  containing  all  essential  elements  but 
nitrogen,  but  grew  normally  if  nitrates  were 
added. 

While  the  fact  had  been  known  long  previ- 
ously that  ammonia  became  changed  into 
nitrates  in  soil,  Schlosing  and  Mimtz  (1877) 
first  proved  that  it  was  due  to  microorganisms, 
which  were  finally  isolated  by  Winogradsky  in 
1890. 

Hellriegel  (1888)  demonstrated  that  legrumes 
are  able  to  utilize  atmospheric  nitrogen  through 
the  agency  of  bacteria  in  the  root  nodules.    It 


was  previously  known  that  these  plants  could 
obtain  more  nitrogen  than  was  present  in  the 
soil. 

Plant  Breeding, — ^Three  other  discoveries 
have  led  to  great  improvement  in  our  crop 
plants  themselves.  These  are:  (1)  The  proof 
of  the  sexuality  of  plants  by  Camerarius 
1691-4;  (2)  the  hybridization  of  plants  by 
Kolreuter,  1760-1770;  (3)  the  discovery  of  the 
laws  of  hybridization,  Mendel,  1866. 

Improvement  in  Mechanical  Applianees.-- 
The  development  of  improved  machinery  for 
the  tillage  of  the  soil,  the  sowing  of  the  seed, 
and  the  harvesting  of  the  crop  has  had  a  pro- 
found influence  both  in  increasing  the  amount 
and  decreasing  the  cost  of  production.  The 
invention  and  improvement  of  agricultural 
machinery  has  been  the  work  of  a  long  list  of 
inventors. 

Control  of  Insects  and  Diseases. — The  im- 
portant methods  for  the  direct  control  of  in- 
sects and  plant  diseases  center  about  the  dis- 
covery of  Bordeaux  mixture  by  MiUardet  in 
1886;  of  the  use  of  Paris  green  for  biting  in- 
sects beginning  about  1868 ;  the  value  of  kero- 
sene emulsion  for  sucking  insects  about  1877; 
and  the  development  of  fumigation  with  hydro- 
cyanic-acid gas,  1886-1888. 

Indirect  methods  of  control  have  been  grreatly 
advanced  by  the  investigations  of  both  ento- 
mologists and  plant  pathologists. 

Of  these  six  lines  of  advance  three  are  due 
almost  wholly  to  chemists,  one  to  mechanics, 
one  wholly  to  botanists,  and  one  partly  to 
botanists  and  partly  to  entomologists.  It  may 
be  argued  that  the  chemists'  contributions  are 
really  plant  physiology,  but  this  does  not  alter 
the  fact  that  the  work  was  done  by  chemists 
and  that  further  research  into  the  food  of 
plants,  at  least  of  crop  plants,  is  still  largdy 
directed  by  chemists  and  not  by  plant  physiol- 
ogists. 

At  the  1914  session  of  the  Graduate  School 
of  Agriculture  held  at  the  University  of  Mis- 
souri an  incidental  discussion  led  to  a  general 
expression  of  opinion  regarding  the  training 
of  American  agronomists.  There  was  com- 
plete agreement  that  the  botanical  side  of  their 
training  is  wholly  inadequate.     Indeed  with 
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the  exception  of  plant  pathology  it  is  exceed- 
ingly difficult  to  find  graduates  in  botany 
whose  training  has  giyen  them  either  a  taste  or 
a  qualification  for  the  innumerable  problems 
surrounding  crop  production.  Almost  none 
take  the  IT.  S.  Civil  Service  examinations,  the 
lesalt  being  that  the  positions  are  mostly  filled 
hj  graduates  in  agronomy  with  but  meager 
botanical  training. 

The  result  of  this  condition  of  afPairs  is 
detrimental  to  the  advance  both  of  botany  and 
of  agronomy.  The  young  botanist  is  neither 
trained  nor  encouraged  to  look  upon  the  prob- 
lems of  crop  production  as  the  legitimate  and 
greatest  field  for  his  future  activities.  Con- 
Tereely,  agronomy  suffers  because  far  too  few 
botanists  lend  their  aid  to  the  study  of  plants 
under  cultivation. 

The  charge  has  sometimes  been  made  that 
botanists  purposely  avoid  grappling  with  the 
enormously  difficult  physiological  and  ecolog- 
ical problems  that  every  agronomist  and  horti- 
CQltQrist  encounters.  I  do  not  believe  that 
inerican  botanists  have  ever  consciously  taken 
this  attitude,  but  they  have  been  willing  to 
leare  the  work  largely  to  chemists  and  others 
of  Tery  limited  botanical  training.  In  short, 
ftey  have  not  asserted  their  rights  to  this 
field  of  plant  phenomena  nor  proven  them  by 
actual  accomplishment. 

Botany  has  progressed  greatly  in  America  in 
the  past  twenty  years,  in  spite  of  the  fact  that 
it  has  woefully  neglected  its  greatest  applica- 
tion; namely,  crop  production. 

It  is  difficult  to  disagree  with  Br.  Copeland's 
pn^osition  ''that  the  best  scientific  founda- 
fioQ  for  plant  industry  is  a  knowledge  of  plant 
physiology,''  except  to  add  that  equally  neces- 
ioy  is  a  knowledge  of  the  adaptations  of  each 
plant,  which  is  ecology.  The  fact  remains, 
Iwwever,  that  plant  industry  or  crop  produc- 
tion far  antedates  botanical  science,  and  most 
^  its  progress  has  been  purely  empirical;  that 
eren  yet  our  knowledge  of  the  physiology  and 
Kology  of  any  one  crop  plant  is  woefully 
iBcomplete. 

I  would  go  still  further  than  Dr.  Copeland, 
)^o«e?er,  and  assert  that  the  whole  field  of 
^Bst  culture  or  crop  production  is  one  of  plant 


ecology  and  plant  physiology.  Until  this  is 
recognized  by  botanists  progress  in  crop  pro- 
duction will  continue  to  be  largely  the  work  of 
non-botanists.  0.  V.  Piper 

U.    S.    DXPASTMBNT    01*   AOBICXTLTUBS 

IN   REGARD   TO   THE   POISONINO   OF   TREES   BY 
P0TA8SI0   OTANIDE 

In  Science  of  October  9,  1914,  was  pub- 
lished a  short  letter  telling  of  a  successful  at- 
tempt at  poisoning  the  cottony  cushion  scale 
by  inserting  cyanide  of  potassiiun  in  a  hole 
bored  in  the  trunk  of  the  tree.  I  have  since 
received  a  number  of  letters  asking  for  further 
information  regarding  my  "  process,"  and  tell- 
ing me  of  numerous  cases  where  trees  have 
been  killed  by  poisoning  the  sap  with  some- 
thing beside  potassic  cyanide.  I  would  ac- 
cordingly like  to  take  this  opportunity  of 
stating  that  I  am  not  experimenting  in  either 
entomology  or  horticulture;  that  I  have  no 
process,  and  that  I  gave  in  my  letter  to  Sci- 
ence a  plain  statement  of  the  method  and  re- 
sults of  my  exi>eriment.  I  did  this  in  the 
hope  that  it  might  serve  as  a  suggestion  to 
others  who  are  working  in  the  same  field. 

I  was  told  by  several  of  my  colleagues  who 
are  working  in  biological  subjects  that  any 
poison  fatal  to  insects  would  kill  a  tree  before 
I  put  the  cyanide  in  the  trees,  and  I  have 
read  in  a  recent  number  of  Science  of  the  de- 
structive effects  of  putting  x)otassic  cyanide 
and  something  else  under  the  bark  of  fruit 
trees.  I  have  accordingly  chopped  down  the 
peach  tree  referred  to  in  my  former  letter  and 
have  examined  both  the  wood  and  the  bark 
around  the  hole  in  which  the  cyanide  was  in- 
serted. In  both  the  wood  and  the  bark  there 
was  a  discoloration  around  the  hole  extending 
less  than  one  eighth  of  an  inch.  Outside  of 
this  ring  I  could  notice  no  change  in  either. 
I  am  not  positive  that  as  great  an  effect  would 
not  have  been  produced  if  the  hole  had  been 
left  empty.  One  proof  that  the  bark  was  not 
seriously  poisoned  about  the  hole  was  seen  in 
the  fact  that  it  had  begun  to  grow  over  the 
opening.  This  is  also  true  in  the  case  of  the 
broom  and  the  orange  tree  referred  to  in  the 
previous  letter.    The  peach  tree  was  cut  down 
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ten  months  after  the  cyanide  had  been  put 
into  it.  Pebnando  Sanford 


QUOTATIONS 


THE  ORQANIZATION  OF  SCIENOE 

Just  before  the  beginning  of  the  war  much 
fruitful  discussion  was  going  on  in  the 
columns  of  Nature,  the  Morning  Post  and 
Science  Progress  on  the  subject  of  the  en- 
couragement of  science;  and  those  who  are 
interested  in  the  theme  should  read  Dr.  R.  S. 
Woodward's  address  on  the  needs  of  research, 
delivered  on  the  occasion  of  the  dedication  of 
the  Marine  Biological  Laboratory,  Woods 
Hole,  Massachusetts  (Science,  August  14, 
1914). 

Dr.  Woodward  begins  by  exposing  some  of 
the  popular  fallacies  regarding  research — ^that 
it  "is  akin  to  necromancy";  and  that  "the 
more  remarkable  results  of  research  are  pro- 
duced not  by  the  better  balanced  minds,  but 
by  aberrant  types  of  mind  popularly  desig- 
nated by  that  word  of  ghostly,  if  not  ghastly, 
implications,  namely  'genius.'"  He  has  also 
exposed  the  absurdity  that  research  institu- 
tions should  busy  themselyes  in  soliciting  sug- 
gestions from  the  amateur  public  outside,  that 
is  "  in  casting  drag-nets  in  the  wide  world  of 
thought,  or  in  dredging,  as  biologists  would 
say,  with  the  expectation  that  out  of  the  vast 
slimy  miscellanies  thus  collected  there  will  be 
found  by  the  aid  of  a  corps  of  patient  exam- 
iners some  precious  sediments  of  truth."  He 
thinks  that  "  important  advances  in  knowledge 
are  far  more  likely  to  issue  from  the  expert 
than  from  the  inexpert  in  research." 

Dr.  Woodward  traverses  the  idea  "that  re- 
search is  a  harmless  and  a  fruitless  diversion 
in  the  business  of  education  " ;  and  gives  some 
figures  as  to  the  comparative  expenditure  of 
the  United  States  on  education  and  research 
respectively. 

The  number  of  higher,  or  degree-giving,  estab- 
lishments in  the  United  States  is  now  upwards  of 
six  hundred;  the  aggregate  annual  income  of  these 
is  upwards  of  one  hundred  millions  of  dollars;  and 
the  number  of  officials  connected  with  them  is  up- 
wards of  thirty  thousand.  On  the  other  hand,  the 
number  of  independent  research  organizations  in 


the  United  States  is  less  than  half  a  dozen;  their 
aggregate  annual  income  is  less  than  two  minion 
dollars;  and  the  number  of  officials  primarily  con- 
nected with  them  is  less  than  five  hundred. 

Something  very  like  this  holds  also  in 
Britain,  and  indeed  throughout  the  w(»ld. 
Men  can  not  be  made  to  understand,  even  with 
the  astonishing  results  which  investigation  has 
placed  before  us,  the  supreme  imx)ortanoe  of 
such  effort.  They  still  conceive  that  it  is  more 
important  to  teach  boys  how  to  do  things  than 
actually  to  get  the  things  done. 

The  war  now  raging  will  at  least  demon- 
strate one  thing  to  humanity — ^that  in  war,  at 
least,  the  scientific  attitude,  the  careful  inves- 
tigation of  details,  the  preliminary  prepara- 
tion, and  the  well-thought-out  procedure  bring 
success,  where  the  absence  of  these  leads  only 
to  disaster.    So  also  in  everything.    After  all, 
the  necessity  for  research  is  the  most  evident 
of  all  propositions.    But  the  question  (which 
I  hope  will  receive  still  more  careful  attention 
when  the  war  is  over)  is.  What  can  the  state 
do  to  make  the  machinery  of  investigation  the 
most  efBcient  possible?     The  mere  citing  of 
popular  misconceptions  is  not  enough;  we  need 
to  have  specific  programs.    The  October  num- 
ber  of   Science   Progress   contains   one   such 
program,  which  I  hope  will  receive  the  atten- 
tion of  men  of  science.    Whether  all  the  items 
are  accepted  or  not  remains  to  be  seen;  but 
until  the  discussion  is  earnestly  undertaken, 
we  can  scarcely  hope  that  the  state  will  give 
more  help   than   it  has  done   hitherto.      Dr. 
Woodward  puts  his  finger  upon  a  weak  point 
in  men  of  science  as  a  body.     "We  are,*'  he 
says,  "  as  a  class  of  too  recent  monastic  descent 
to  fit  comfortably  in  our  present  social  envi- 
ronment."   That  is  just  it.    We  are  not  strong 
enough  in  making  our  demands  heard;   and, 
in  my  opinion,  this  is  not  a  virtue,   but   a 
neglect  of  duty. — Sir  Ronald  Ross  in  Nature, 
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This  work  is  the  first  thoroughly  accurate 
ind  complete  catalogue  of  the  mammals  of  the 
Iberian  peninsula  and  the  Balearic  Islands 
wiiich  has  been  published.  It  proi)erly  in- 
cludes the  marine  mammalia  of  the  surround- 
ing seas,  vhichy  as  the  author  justly  remarks, 
''are  as  much  entitled  to  be  regarded  as  form- 
ing a  part  of  the  mammalian  fauna  of  the 
region  as  the  marine  birds  and  birds  of  pas- 
sage are  entitled  to  be  reckoned  as  belonging 
to  its  avifauna." 

The  author  also  includes  under  the  Primates 
an  account  of  the  ape  of  Gibraltar,  Macaca 
sylvanus  (Linne),  stating  with  excellent  logic, 
that,  whether  these  animals  were  originally 
mtiodnced  from  Africa,  as  contended  by  some, 
ot  whether  existing  as  survivors  of  their  race, 
which  once  was  vndely  spread  over  Europe, 
as  is  testified  by  paleontological  evidence,  they 
have  been  from  time  immemorial  domiciled 
Ts^oa  the  Bock  of  Gibraltar,  and  are  therefore 
truly  a  part  of  the  i)eninsular  fauna. 

The  appearance  of  Mr.  Qerrit  S.  Miller's 
"Catalogue  of  the  Mammals  of  Western 
Europe,"  recently  published  by  the  trustees  of 
the  British  Museum,  occurred  when  the  work 
we  are  reviewing  was  about  half -written,  but 
as  Miller's  book  is  in  English,  and  only  gives 
the  terrestrial  species  found  in  Spain,  in  many 
^ases  simply  citing  them  as  occurring  on  the 
peninsula,  the  writer  has  not  felt  himself 
^rred  by  the  more  extensive  Catalogue  of 
his  learned  American  friend  from  issuing  the 
present  work. 

Investigation  of  the  pages  of  this  book  shows 
that  there  are  one  himdred  and  twenty-two 
species  or  subspecies  of  mammalia,  which  occur 
in  the  feral  state  on  the  peninsula.  They  are 
<Hstributed  as  follows: 

Species  and 
Orden  Genera  Sabspecles 

Inaeetivora 7  17 

Caiiroptera 9  21 

Caraivora 14  24 

Primates 1  1 

Bodentia 11  35 

Artiodaetyla 6  12 

Getacea  11  12 

Total  59  122 


From  the  foregoing  it  is  plain  that  the 
peninsula  x>06sesses  a  relatively  extensive  mam- 
malian fauna.  The  area  of  Spain,  Portugal 
and  the  Balearic  Islands  somewhat  exceeds  the 
area  of  New  England,  the  Middle  States, 
Maryland  and  Virginia  combined.  The  num- 
ber of  species  of  manmials  occurring  in  the 
Iberian  region  indicates  almost  as  rich  a  fauna 
as  that  occurring  in  the  northeastern  portion 
of  the  United  States.  One  reason  for  the 
relative  richness  of  the  mammalian  fauna  of 
the  peninsula  is  found  in  the  extremely 
diversified  character  of  its  surface,  in  which 
there  is  the  greatest  variety  of  climates,  rang- 
ing from  that  of  the  alpine  summits  of  the 
Pyrenees  and  Sierras  to  the  hot  subtropical 
valleys  of  the  south  and  east.  Another  factor 
is  the  probable  survival  in  portions  of  this 
region  of  species  elsewhere  extinct  in  Europe 
and  allied  to  those  of  north  Africa.  The 
genera  Macaca,  Oenetta  and  Mungos  may,  it 
is  true,  be  due  to  immigration  from  north 
Africa,  but  are  regarded  by  Trouessart  and 
others  as  probably  representing  survivals  from 
a  Tertiary  fauna,  which  elsewhere  in  Europe 
has  become  extinct. 

A  very  interesting  feature  of  the  Iberian 
fauna  is  the  fact  that  through  long  isolation 
many  forms  have  become  subspecifically 
differentiated.  The  ibex  and  the  chamois  of 
Spain  are  distinctly  different  from  those  of 
Switzerland  and  the  Alps  of  Italy,  and  anal- 
ogous differences  in  pelage,  and  even  in  form, 
are  revealed  in  other  genera.  This  fact  is 
interestingly  set  forth  in  the  pages  of  the  work 
before  us. 

For  Spanish  readers  and  for  those  in  other 
lands  who  desire  to  acquaint  themselves  with 
the  mammalian  fauna  of  Spain  and  Portugal 
this  book  is  especially  to  be  conunended. 
Written  in  a  singularly  lucid  and  agreeable 
style,  embodying  the  results  of  the  very  latest 
studies,  and  beautifully  illustrated  by  the 
author  himself,  who  is  not  only  a  learned  zool- 
ogist, but  a  most  skilful  artist  and  draughts- 
man, the  work  leaves  a  most  charming  impres- 
sion upon  the  mind  of  the  student.  It  is  in 
its  way  a  model,  and  signalizes  the  great  ad- 
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vance  along^  the  lines  of  scientific  investiga- 
tion which  is  being  made  in  Spain  under  the 
wise  and  intelligent  guidance  of  its  enlightened 
sovereign.  There  was  a  time,  not  so  long 
ago,  when  we  did  not  look  to  Spain  for  ad- 
vanced information  along  purely  scientific 
lines;  but  that  day  has  passed,  and  there  has 
arisen  in  her  institutions  of  learning  a  gen- 
eration of  young  men  trained  in  the  most 
modem  methods  of  observation  and  research, 
who  are  destined  to  give  this  noble  people  as 
high  a  standing  in  the  realms  of  science  as 
has  been  achieved  by  the  students  of  other 
lands.  Among  the  young  men  who  are  work- 
ing successfully  in  this  direction  none  stands 
higher  than  the  indefatigable  and  talented 
author  of  the  work  before  us. 

W.  J.  Holland 
Cabnsoie  Museum, 

December  28,  1914 

The  Modem  High  School:  Its  Administration 
and  Extension.  Edited  by  Oharles  Hughes 
Johnston,  Ph.D.  (Harvard),  Professor  of 
Secondary  Education  in  the  University  of 
Illinois.  New  York:  Oharles  Scribner'a 
Sons,  1914.    Pp.  xviii  +  847. 

The  present  work  is  a  companion  volume  to 
"High  School  Education"  which  appeared 
two  years  ago  under  the  editorship  of  Professor 
Johnston.  The  earlier  book  deals  with  the 
evaluation  and  organization  of  high-school 
studies;  the  present  with  the  social  adminis- 
tration of  the  high  school.  A  third  volume  is 
announced  which  will  treat  the  problem  of 
supervision,  especially  that  of  class  teaching. 

In  the  volume  under  review,  the  editor  has 
sought  to  make  the  cooperative  plan  of  treat- 
ment yield  a  well-organized  body  of  material 
bearing  upon  the  chief  problems  of  high-school 
administration.  He  frankly  takes  the  position 
that  the  primary  purpose  of  the  high  school  is 
utilitarian  and  social:  in  a  democracy  like 
ours,  high-school  education  is  a  necessity  and 
not  a  luxury.  Even  the  secondary  functions, 
such  as  the  cultural,  esthetic,  moral  and  reli- 
gious, must  be  worked  over  in  the  light  of 
modem  social  needs  and  social  ideals.  The 
conscious  purpose  of  the  editor,  therefore,  has 


been  threefold:  first,  to  establish  more  firmly 
the  idea  that  the  aim  of  the  high  school  is 
social ;  second,  to  determine  the  relation  of  the 
high  school  to  the  other  educational  agencies 
of  a  democracy;  and,  third,  to  show,  largely 
through   the    interpretation   of   concrete  ex- 
amples, how  the  work  of  students  might  be  so 
administered  that  it  would  have  the  mazimum 
socializing    effect    upon    them.      The    thirty 
chapters  are  written  by  twenty-eight  different 
authors,  representing  the  various  groups  of 
specialists  interested  in  high-school  problems. 
Part  I.  deals  with  "  The  Institutional  Eela- 
tionships  of  the  High  School."     A  chapter 
here  is  devoted  to  each  of  the  following  topics: 
the  high  school  as  a  social  enterprise ;  the  legal 
status  of  the  high  school ;  business  efficiency  in 
high-school   administration;    the   relation  of 
the  high  school  to  the  elementary  school,  to 
the  college,  and  to  the  industrial  life  of  the 
community.     The  contributors  of  theae  chap- 
ters are  Dr.  Snedden  and  Mr.  Kingsley  of  the 
Massachusetts    State    Board    of    Education; 
Mr.  Hanger,  superintendent  of  schools,  Bosb- 
ville,   Kansas;    Mr.    Josselyn,    associate  pro- 
fessor of  school  administration.  University  of 
Kansas;  and  Dr.  Carlton,  professor  of  eco- 
nomics and  history,  Albion  College.     In  the 
discussion  of  the  second  and  third  topics,  the 
need  of  expert  service  in  both  state  and  local 
school  administration  is  forcibly  brought  out. 
Mr.  Josselyn's  treatment  of  the  articulation 
of  the  high  school  to  the  elementary  school  is 
based  upon  the  idea  that  waste  must  be  elim- 
inated   in    the   lower   grades   and   that    the 
upper  grade  work  must  be  differentiated  so  as 
to  integrate  with  the  different  lines  of  work 
now  being  offered  in  the  high  school.     His 
charts  upon  the  latter  point  are  sug^restive. 
Mr.  Kingsley's  discussion  of  the  relation  be- 
tween high  school  and  college  contains  one 
interesting  suggestion;  namely,  that  the  high 
school  ought  tu  help  the  students  select  their 
colleges  or  universities  and  then  guide  their 
election  of  studies  to  this  end.    Perhaps  the 
most  difficult  relationship  of  all,  that  of  the 
high  school  to  the  industrial  life  of  the  com- 
munity, receives  but  twenty  of  the  two  hiin* 
dred  and  eight  pages  in  this  part    However^ 
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the  long  chapter  on  continuation  work  later 
In  the  book  supplements  this  and  might  have 
been  included  here. 

Part  n.,  entitled  ''The  More  Intimate 
Specialized  Belationships  of  High  School 
Work,"  has  to  do  with  the  socialization  of  the 
carriculmn,  class-room  management  and  study, 
and  with  the  bringing  of  the  home  and  com- 
mnnity  into  more  vital  relationship.  The 
sQthors  of  these  chapters  are  Dr.  Scott  and 
Miss  Williams,  of  the  Boston  Normal  School; 
Mr.  Hall-Quest,  assistant  in  education,  XJni- 
Tereity  of  Illinois;  Mr.  Wiener,  principal  of 
Central  Commercial  and  Manual  Training 
High  School,  Newark,  New  Jersey;  Mary  V. 
Oriee,  founder  of  Home  and  School  League, 
Philadelphia;  and  Mr.  Olinger,  principal 
Westminster  Hall,  Lawrence,  Kansas.  These 
chapters  are  rich  in  illustrative  material. 
The  chapter  by  Miss  Williams  describing  the 
way  she  transformed  her  class  in  physiology 
into  an  active  social  group  for  the  investi- 
gation of  vital  questions  in  community  hy- 
giene should  be  read  by  every  high-school 
teacher.  In  Mr.  Hall-Quest^s  article  on  the 
(lirection  of  study,  all  the  chief  schemes  of 
"enpervised  study''  are  reviewed.  The 
chapter  by  Mary  V.  Qrice  on  the  "  Home  and 
Sdiool  Association''  is  exceptionally  strong 
because  of  its  pointed  and  practical  sugges- 
tiona. 

Part  in.  takes  up  the  **  Definite  Internal 
Expressions  of  the  Social  Nature  and  Social- 
izing Function  of  the  High  School."  The 
topics  treated  are  the  internal  government 
of  the  school,  the  improvement  of  teachers  in 
aenrice,  the  guidance  of  the  social  activities  of 
the  high  school,  athletics,  debating,  school 
paper  and  fraternities.  The  social  point  of 
▼iew  is  consistently  followed  in  all  the  dis- 
cussions. A  large  number  of  different  means 
of  dealing  with  these  activities  now  in  opera- 
tion are  described.  The  chapter  on  ''High- 
School  Journalism"  is  well  worth  careful 
leading  by  any  one  on  the  advisory  board  of  a 
lehool  paper. 

Part  IV.  brings  together  a  group  of  **  Addi- 
tional Socializing  Functions  of  the  Modem 
Hig^  SchooL"    The  following*  are  the  topics 


with  authors:  The  High  School  as  a  Social 
Center,  by  Dr.  Perry,  of  the  Eussell  Sage 
Foundation;  Continuation  Work,  by  Dr. 
Davis,  University  of  Michigan;  High-School 
Library,  by  Florence  Hopkins,  librarian  Cen- 
tral High  School,  Detroit;  Vocational  Guid- 
ance, by  Meyer  Bloomfield,  director  of  Boston 
Vocation  Bureau;  Avocational  Guidance,  by 
Dr.  Euediger,  of  George  Washington  Uni- 
versity; Cooperation  in  the  Teaching  of 
English,  by  Professor  Hosic,  of  Chicago 
Normal ;  High-School  Hygiene,  by  Dr.  Rapeer, 
New  York  Training  School;  The  School  as 
an  Art  Center  of  the  Community,  by  Ella 
Bond  Johnston,  chairman  art  department. 
General  Federation  of  Women's  Clubs;  The 
Moral  Agencies  affecting  High-school  Stu- 
dents, by  Mr.  Hanna,  state  supervisor  of  High 
Schools,  Illinois;  and  The  Eeligious  Life  of 
the  High  School  Student,  by  Professor  Wilm, 
of  Wells  College.  For  the  average  teacher 
and  principal,  certain  of  these  chapters  are 
especially  helpful,  since  they  contain  vital 
material  on  topics  comparatively  new.  Nota- 
ble in  this  respect  are  the  treatments  of  the 
high-school  library,  the  high  school  as  an  art 
center,  avocational  guidance  and  cooperation 
in  the  teaching  of  English. 

In  spite  of  the  clear  purpose  in  the  editor's 
mind,  the  cooperative  method  of  treatment  has 
failed  in  one  respect.  Most  of  the  contributors 
lay  the  theoretical  groundwork  for  their  dis- 
cussion; and  while  the  material  is  good,  the 
reader  still  finds  himself  becoming  very  tired 
of  repetitions.  If  close  readers  alone  were  to 
use  the  book,  one  himdred  and  fifty  pages  or 
more  might  be  eliminated  without  doing  great 
violence  to  the  work.  The  part  headings,  too, 
are  somewhat  artificial  and  strained  and  go 
little  way  toward  helping  establish  standard 
captions  under  which  to  discuss  school  admin- 
istration.  Aside  from  these  weaknesses^  the 
book  contains  the  best  body  of  assembled  mate- 
rial on  high-school  administration.  Except- 
ing a  small  number  of  the  more  general  chap- 
ters and  a  considerable  number  of  introductory 
paragraphs  in  others,  the  editor  has  realized 
his  purpose — ^^'a  survey  of  policies,  examples 
and  suggestions  of  ways  and  means  of  making 
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the  strictly  socializing  work  of  our  tictudl 
high  schools  more  definite,  more  effective  and 
more  nearly  universal."  The  sixty-seven 
pages  of  bibliography  at  the  close  of  the  book 
deserve  the  highest  praise.  The  titles  are 
carefully  selected,  well  arranged,  and  in  part 
annotated.  The  editor  has  rendered  a  great 
service  to  students  of  secondary  education, 
especially  those  offering  courses  in  the  subject. 

Clayton  0.  Kohl 


PLANT  AUT0GBAPH81 

The  importance  of  investigations  on  physi- 
ology of  plants  lies  in  the  fact  that  it  is  only 
by  the  study  of  the  simpler  phenomena  of  irri- 
tability in  the  vegetal  organisms  that  it  is 
possible  to  elucidate  the  more  complex  physio- 
logical reactions  in  the  animal.  The  difficulty 
of  investigation  lies  in  the  apparent  immo- 
bility of  the  plant.  It  is  often  impossible  by 
visual  inspection  to  distinguish  even  between 
specimens,  one  of  which  is  alive  and  the  other 
killed.  Means  have,  therofcie,  to  be  discovered 
by  which  the  plant  itself  is  made  to  reveal  its 
internal  condition,  and  changes  of  that  condi- 
tion, by  characteristic  signals  recorded  by  it 
These  responsive  reactions  may  manifest 
themselves  in  change  of  form  or  in  change  of 
electric  conditions.  In  his  investigations  the 
author  has  employed  both  methods  of  mechan- 
ical and  electric  response. 

In  recording  mechanical  response  great  error 
is  introduced  from  friction  of  the  writer 
against  the  recording  surface.  This  has  been 
overcome  in  the  author's  Eesonant  Recorder, 
where  the  record  consists  of  a  series  of  inter- 
mittent dots  due  to  the  vibration  of  the  writ- 
ing point.  In  this  manner  it  is  possible  to 
record  time-intervals  as  short  as  a  thousandth 
part  of  a  second.  Moreover  in  order  to  elimi- 
nate completely  all  personal  equation,  the 
apparatus  has  been  made  perfectly  automatic. 
Thus  the  plant  attached  to  the  recording  ap- 
paratus is  automatically  excited  by  a  stimulus 
absolutely    constant.     In    answer  to   this    it 

lAbstract  of  a  paper  read  before  Section  G  of 
the  American  Association  for  the  Advancement  of 
Science  at  the  Philadelphia  meeting,  by  Professor 
J.  G.  Bose. 


makes  its  own  responsive  record,  goes  through 
its  x)eriod  of  recovery  and  embarks  on  the  same 
cycle  over  again  without  assistance  at  any 
point  from  the  observer. 

Mimosa  exhibits  a  remarkable  periodic 
variation  of  excitability;  the  response  being 
practically  abolished  in  the  early  hours  of  the 
morning,  the  sensibility  is  gradually  increased 
to  a  maximum  by  noon.  The  latent  period  of 
the  leaf  is  one  six  hundredth  part  of  a  second 
Crucial  tests  of  the  excitatory  character  of 
transmitted  impulse  are  afforded  by  physio- 
logical blocks  produced  by  the  local  applica- 
tion of  cold,  of  poison  and  electrotonic  block. 
These  prove  that  the  transmission  of  excita- 
tion in  Mimosa  is  a  process  fundamentally 
similar  to  that  occurring  in  the  animal.  The 
effects  of  drugs  on  plants  are  remarkably 
similar  to  the  effects  on  animal  tissues.  The 
characteristics  of  the  rhythmic  tissues  in  ani- 
mals and  plants  are  precisely  similar.  There 
is  hardly  a  single  phenomenon  of  irritability 
observed  in  the  animal,  which  is  not  also  to 
be  found  in  the  plant. 


SPECIAL  ABTICLE8 

INHERITAKCE  IN  THE  HONET  BEE 

More  or  less  time  has  been  devoted  by  the 
writer,  during  the  past  four  years,  to  a  study 
of  inheritance  in  the  honey  bee,  as  a  project 
under  the  Adams  Fund.  Innumerable  ob- 
stacles to  the  progress  of  this  investigation 
have  presented  themselves,  but  sufficient  data 
have  accumulated  to  justify  the  announcement 
of  a  few  interesting  points. 

The  matings  have  been  made,  for  the  most 
part,  at  an  isolated  mating  station  on  the  Gulf 
Coast  prairie,  about  forty  miles  northwest  of 
Houston,  Texas.  The  location  of  the  station 
is  almost  ideal  for  this  purpose,  for  there  are 
no  trees  or  shrubs  affording  shelter  for  bees 
and  no  bees  occur  except  those  purposely 
taken  to  the  mating  station. 

The  matings  thus  far  have  been  confined  to 
crosses  between  the  Italian  and  Oarniolan 
races.  As  is  well  known,  the  pure  bees  of  tJie 
former  race  are  distinctly  yellow,  while  those 
of  the  latter  are  more  or  less  gray,  but  always, 
when  pure,  devoid  of  yellow  color.     Per  the 
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piimaiy  croeses  stocks  were  selected  wliich 
had  been  under  observation  for  several  genera- 
tions withoat  having  shown  any  indication  of 
imparity. 

Pure  Italian  queens  mated  to  Camiolan 
drones  produce  workers  and  queens  which  are 
indistinguiahable,  so  far  as  color  is  concerned, 
from  the  parent  Italian  stock :  that  is,  in  the 
F,  generation  of  this,  the  "primary,"  cross, 
the  yellow  color  is  completely  dominant.  In 
the  reciprocal  cross,  in  which  Camiolan 
queens  are  mated  to  Italian  drones,  the  yellow 
color  is  also  dominant,  but  not  as  completely 
30  as  in  the  primary  cross :  the  F^  queens  and 
vDrkeis  show  nearly,  but  not  quite,  as  much 
jeQow  color  as  the  parent  Italian  stock.  The 
significance  of  this  in  practical  bee-breeding  is 
tt  once  apparent.  For  years  professional  queen- 
bleeders  have  assumed  that  if  an  Italian 
queen  throws  workers  which  show  the  typical 
ItaHan  coloring  it  is  prima  facie  evidence  that 
&he  has  been  purely  mated.  From  the  above 
results  it  is  evident  that  such  is  not  neces- 
sarily the  case,  for  such  a  queen  might  have 
mated  to  either  an  Italian  or  Camiolan 
drone  (or  even,  presumably,  to  a  black  drone), 
snd  in  either  case  her  workers  would  have 
tbe  typical  Italian  color.  The  purity  of  an 
Italian  queen's  mating  therefore  can  not  be 
determined  by  an  examination  of  her  workers. 
Further  reference  to  this  is  made  below.  The 
prodaction  of  yellow  workers  by  a  pure  Cami- 
olan q[ueen,  on  the  other  hand,  immediately 
stamps  her  as  having  been  impurely  mated. 

There  is  also  excellent  evidence  as  to  the 
inheritance  of  characteristics  other  than  color. 
For  example,  the  marked  proclivity  of  the 
^^ffniolans  to  use  wax  instead  of  propolis  for 
Idling  crevices,  fastening  frames  together, 
attaching  hive-covers  to  frames,  etc.,  comes 
dominanliy  to  the  surface  in  the  F^  genera- 
tktn  of  the  primary  cross.  In  the  F^  genera- 
tion of  the  reciprocal  cross  this  trait  is  also 
BKKh  more  in  evidence  than  in  the  pure 
Italian  race,  though  not  as  completely  domi- 
aast  as  in  the  case  of  the  primary  cross. 

It  seems  to  be  a  weU-established  law  of  he- 
nditj  that  an  individual  always  produces 
gametes  of  the  same  kind  as  those  of  which 


it  is  itself  composed.  With  this  law  the  queen- 
bee  appears  to  comply  without  exception.  As 
the  drone  is  produced  parthenogenetically  he 
is  essentially  a  gamete  and  behaves  as  such  in 
inheritance,  at  least  so  far  as  the  color  factor 
is  concerned.  Pure  Italian  queens  mated  to 
Camiolan  drones  produce  only  Italian  drones; 
and  Camiolan  queens  mated  to  Italian 
drones  produce  only  Camiolan  drones.  This 
is  strictly  in  accordance  with  the  theory  of 
Dzierson.  However,  the  daughters  of  Italian 
queens  which  have  mated  to  Camiolan  drones 
produce  both  Italian  and  Camiolan  drones, 
produce  them  in  equal  numbers,  and  do  not 
produce  any  other  kind.  The  F^  queens  of 
the  reciprocal  cross  likewise  produce  drones 
of  these  two  kinds  and  in  equal  numbers. 
This  is  in  accordance  with  the  theoretical  ex- 
pectation under  Mendelian  law.  If  the  con- 
stitution of  a  pure  Italian  queen  be  represented 
by  n  and  of  a  pure  Camiolan  queen  by  CC, 
the  former  will  produce  gametes  I  and  I,  and 
the  latter,  gametes  C  and  C,  these  being  Ital- 
ian and  Camiolan  drones,  respectively.  A 
hybrid  queen,  however,  has  the  constitution 
IC  and  produces  gametes  I  and  C  in  equal 
numbers,  these  of  course  materializing  as 
Italian  and  Camiolan  drones.  The  practical 
application  of  this  is  that  the  only  test  of  an 
Italian  queen's  mating  is  found  in  the  color 
of  the  drones  produced  by  her  daughters. 

Another  interesting  consideration  is  that 
the  production  of  an  F^  drone  seems  to  be  an 
impossibility  and  this,  in  turn,  makes  the  pro- 
duction of  a  strict  F,  generation  look  like  an- 
other impossibility.  Beekeepers  will  at  once 
argue  that  drones  intermediate  in  color  occur 
in  nature,  and  such  is  the  case.  However,  drones 
from  purely  mated  queens  are  known  to  vary 
widely  in  color  and  this  may  possibly  explain 
the  occurrence  of  intermediate  coloring.  We 
are  still  in  ignorance  regarding  the  causes  of 
this  variation,  and  it  is  hoped  that  further 
data  from  the  mating-station  will  throw  more 
light  on  this  as  well  as  on  other  phases  of  this 
interesting  problem. 

WiLMON  Newell 
College  Station,  Texas, 
December  18,  1914 
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TILLITB  IN  NEW  HAMPSHIBB 

In  1910  while  spending  the  summer  at  Sugar 
Hill,  New  Hampshire,  I  came  across  a  forma- 
tion which  appeared  to  me  to  be  tillite.  The 
Eev.  S.  S.  Nickerson,  of  Sugar  Hill,  had  a 
glacial-boulder  of  conglomerate  near  his  house 
which  looked  as  if  made  up  of  glacial  pebbles. 
Mr.  Nickerson  described  an  exposure  of  con- 
glomerate which  he  had  seen  in  Lyman,  12 
miles  west  of  Sugar  Hill,  several  years  before. 
I  visited  this  locality  with  Mr.  Nickerson. 
The  best  outcrop  found  is  about  half  a  mile 
north  of  Young's  pond  by  the  side  of  a  little 
schoolhouse,  in  the  town  of  Lyman.  I  exam- 
ined the  formation  and  was  immediately  im- 
pressed with  its  glacial  appearance.  There 
was  no  stratification  and  the  included  rock 
fragments  of  various  kinds  scattered  through 
an  argillaceous  matrix  were  of  all  sizes  up  to 
6  feet  in  diameter.  There  were  very  few 
rounded  pebbles,  most  of  the  fragments  being 
angular  and  subangular.  Here  and  there  large 
masses  of  slate,  greatly  contorted,  were  found. 
One  of  them  measured  6  feet  long  by  4  feet 
wide  on  the  two  exposed  dimensions.  These 
slate  masses  were  so  like  the  slate  lumps  found 
by  me  in  the  Squantum  tillite  near  Boston,^ 
that  I  could  not  avoid  the  conclusion  that  this 
formation  might  be  tillite  also. 

On  account  of  the  very  great  shearing  and 
distortion  which  these  rocks  have  undergone 
— ^much  greater  than  the  Squantum  tillite  has 
been  through — it  will  be  impossible  to  hope 
for  any  sig^s  of  striations.  Even  the  concave 
fractures  so  common  on  glaciated  pebbles  in 
till,  and  in  the  Squantum  tillite,  have  been 
rendered  unrecognizable.  The  general  ap- 
pearance of  the  rock  and  the  distorted  slate 
fragments  are  the  only  criteria  so  far  found 
to  determine  the  origin  of  this  formation, 
and  tho  prospects  are  not  very  bright  for  find- 
ing any  very  definite  proof.  To  a  glacial  geol- 
ogist, however,  the  appearance  of  the  rock  is 
almost  conclusively  glacial. 

The  thickness  of  this  till-like  section  can 
not  be  less  than  100  feet  and  is  probably  much 

1  See  Bulletin  of  the  Museum  of  Comparative 
Zoology,  Vol.  LVL,  No.  2,  "The  Squantnm  Til- 
Ute,"  by  Bobert  W.  Saylee,  pp.  148-155,  1914. 


greater.  The  eastern  contact  rock  is  an  azgil* 
laceous  schist  with  a  northeast  and  southwest 
strike  and  a  thickness  of  over  1,000  feet  On 
the  west  the  contact  rock  is  conglomerate,  with 
water^wom  pebbles  and  some  signs  of  stratifi- 
cation. The  thickness  of  this  oonglomerate  is 
uncertain,  probably  several  hundred  feet 

A  few  days  after  the  'examination  of  this 
section  I  found  the  "  Geology  of  New  Hamp- 
shire," by  Oharles  H.  Hitchcock,  in  the  small 
library  at  Sugar  Hill.  On  page  802,  of  Vol- 
ume 2,  the  following  description  of  this  rock 
is  given: 

' '  There  is  a  curious  conglomerate  west  of  Bev.  G. 
Corning 's,  in  North  Lyman,  lying  adjacent  to  the 
Lyman  group,  and  supposed  formerly  to  consti- 
tute a  part  of  it.  It  resembles  a  mass  of  common 
drift,  because  the  x>ebblee  are  so  numerous  and 
miscellaneously  arranged.  They  consist  of  both 
the  white  and  green  schists,  and  dip  south  52^  east. 
The  pebbles  are  mostly  of  large  size,  one  measnr- 
ing  2  feet  long  and  5  inches  wide.  On  the  top  of 
Mormon  Hill,  nearly  two  miles  east  of  this  ex- 
posure I  found  a  very  coarse  conglomerate  with 
strike  N.  58®  E.  lying  on  the  northwest  side  of  claj- 
slates  dipping  N.  47®  W.  It  is  probable  that  these 
two  exposures  belong  to  the  same  formation  which 
runs  athwart  the  Lyman  group,  and  may  possibly 
join  a  very  coarse  supposed  Helderberg  conglom- 
erate in  Littleton  to  be  described  presently." 

These  words  were  written  long  before  the 
word  "tiUite"  had  been  introduced  by  Pro- 
fessor Penck,  and  before  the  idea  of  rocks 
with  a  glacial  origin  had  entered  the  minds  of 
American  geologists. 

In  the  summer  of  1911  I  invited  my  friend, 
Dr.  F.  H.  Lahee,  to  investigate  with  me  in 
this  region,  for  the  purpose  of  finding  out,  if 
possible,  the  age  of  the  formation  under  d^s-j 
cussion.     He  spent  two  summers  making  aJ 
careful  field  study  of  all  the  formations.    Thai 
main  results  of  his  work,  without  a  discussion 
of  the  rock  described  in  this  paper,  were  pub* 
lished  by  him  in  the  American  Journal  of  Sd 
e'nce,  VoL  XXXVI.,  September,  1913,  "  Qeol 
ogy  of  the  New  Fossilif erous  Horizon  and 
Underlying  Bocks,  in  Littleton,  New  Ham 
shire."    The  age  of  the  supposed  tillite  is  sti 
much  in  doubt,  on  account  of  faulting* 
unconformity.     Professor   Lakee   thinks 
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rock   older    than    Permian.      Hitchcock    in 

Ms  first  writings  on  this  region  called  the  for- 

iDation  Huronian,  but  SO  years  later  referred 

it  to  the  Cambrian  or  Ordovician.    In  his  later 

Opinion,  however,  be  was  not  sure.*    Further 

vcffk  will  he  necessary  on  tihis  most  difficult 

locali^  to  place  all  the  formations  in  their 

proper  stratigraphical  i)ositions. 

Egbert  W.  Satles 
Habvabd  Ukivebsity 


TSB  PHILADELPHIA    MEETING    OF    THE 
AMEBICAN  ANTHBOPOLOGICAL 
ASSOCIATION 

The  ammid  meeting  of  the  American  Anthropo- 
Jdgiea]  Anociation  was  held  at  the  University  Ma- 
ttnm,  Philadelphia,  December  28-31,  1914,  in 
affiliation  with  the  American  Folk-Lore  Society 
iBd  Section  H  of  the  American  Association  for 
the  Advancement  of  Science.  The  attendance  was 
latiafactory,  and  a  rather  extensive  program 
m  presented.  It  was  decided  to  hold  a  special 
Moon  in  San  Francisco,  August  2-7,  and  to  em- 
power Professor  A,  L.  Kroeber,  of  the  University 
of  CUif omia,  to  make  all  arrangements  relating 
to  the  meeting.  A  decision  as  to  the  place  of  the 
lot  annual  meeting  was  referred  to  the  executive 
nnmittee.  The  secretary  of  the  Conmiittee  on 
PhoBctiea,  Dr.  E.  Sapir,  read  the  committee's  re- 
port in  abstract,  and  the  members  were  instructed 
to  poblidi  the  entire  report  in  whatever  form 
■eoned  most  appropriate. 

The  following  officers  for  1915  were  eleeted  by 
•frTsmation; 

Ftuident:  F.  W.  Hodge,  Bureau  of  American 
Sthaology. 

Viee-presideni,  1915:  Clark  Wissler,  American 
Xmemn  of  Natural  History. 

Viee-^etident,  1916:  A.  L.  Kroeber,  University 
of  Ctlifomia. 

Viee-premdent,  1917:  George  B.  Gordon,  Univer- 
li^of  Pennsylvania. 

Vi»^eHdent,  1918:  Berthold  Laufer,  Field 
Mneom,  Chicago. 

Seereituy:  George  Grant  MacCurdy,  Yale  Uni- 


Treatmrer:  B.  T.  B.  Hyde,  New  York  City. 

BdUar:  Pliny  £.  Goddard,  American  Museum 
«(  Natural  History. 

AMoeiate  Bdiiors:  J.  B.  Swanton,  R  H.  Lowie. 

EgeaOive  Committee:  A.  M.  Tozzer,  £.  Sapir, 
W.  J.  Fewkes. 

s  (1)  mtcheock,  C.  H.,  "Geology  of  New  Hamp- 
*ire,"  VoL  2,  p.  50,  1877,  and  (2)  "Geology  of 
littleton,  N.  H.,''  reprint  from  the  "History  of 
Ume/Um/'  pp.  11  and  29,  1905. 


Council:  F.  W.  Putnam,  F.  Boas,  W.  H.  Holmes, 
W.  J.  Fewkes,  B.  B.  Dixon,  F.  W.  Hodge,  C.  Wiss- 
ler, A.  L.  Kroeber,  G.  B.  Gordon,  B.  Laufer,  G. 
G.  MacCurdy,  B.  T.  B.  Hyde  (ex-officio) ;  A.  E. 
Jenks,  8.  A.  Barrett,  W.  Hough,  A.  Hrdlicka,  A. 
M.  Tozzer,  F.  G.  Speck,  A.  A.  Goldenweiser,  E.  A. 
Hooton,  A.  V.  Kidder,  F.  C.  Cole  (1915);  Byron 
Cummings,  G.  H.  Pepper,  W.  C.  Farabee,  J.  B. 
Swanton,  G.  G.  Heye,  H.  J.  Spinden,  T.  T.  Water- 
man, C.  M.  Barbeau,  W.  D.  Wallis,  A.  B.  Lewis, 
Stansbury  Hagar  (1916);  W.  C.  Mills,  H.  Mont- 
gomery, C.  B.  Moore,  W.  K.  Moorehead,  C.  Pea- 
body,  C.  C.  Willoughby,  T.  Michelson,  A.  B. 
Skinner,  M.  H.  Saville  (1917);  A.  C.  Fletcher,  C. 
P.  Bowditch,  S.  Culin,  R.  H.  Lowie,  C.  H.  Hawes, 
E.  Sapir,  N.  C.  Nelson,  H.  Binsrham,  J.  A.  Mason, 
G.  A.  Dorsey,  E.  W.  Gifford  (1918). 

The  sectional  committee  of  Section  H  recom- 
mended  the  names  of  twenty-eight  members  for 
fellowship,  and  the  council  of  the  American  As- 
sociation for  the  Advancement  of  Science  duly 
elected  them.  The  recommendation  of  the  sec- 
tional committee,  that  Professor  George  M.  Strat- 
ton,  of  the  University  of  California,  be  eleeted 
vice-president  of  the  section  for  the  ensuing  year, 
was  likewise  approved  by  the  general  committee. 
Professor  L.  Witmer  was  elected  a  member  of  the 
council;  Dr.  P.  E.  Goddard  a  member  of  the  gen- 
eral committee,  and  Professor  F.  Boas  a  member 
of  the  sectional  committee  to  serve  five  years. 

The  American  Folk-Lore  Society  reelected  Dr. 
P.  £.  Goddard  president  and  Professor  C.  Pea- 
body  secretary,  and  elected  A.  B.  Skinner  assist- 
ant secretary. 

The  address  of  the  retiring  vice-president  of 
Section  H,  Professor  Pillsbury,  on  "The  Function 
and  Test  of  Definition  and  Method  in  Psychol- 
ogy" will  be  published  in  Scixncx;  Dr.  Goddard 's 
presidential  address  before  the  Folk-Lore  Society 
on  "The  Belation  of  Folk-Lore  to  Anthropology '' 
will  appear  in  The  Jowmal  of  American  FoOb- 
Lore. 

A  number  of  the  papers  presented  dealt  with 
problems  of  general  interest.  Geheimrat  Pro- 
fessor Felix  von  Luschan,  who  appeared  as  a 
guest  of  the  Association,  delivered  a  lecture  on 
"Convergency.''  He  dwelt  on  the  importance  of 
this  originally  biological  concept  in  the  field  of 
anthropology,  where  both  somatological  and  cul- 
tural resemblances  can  often  be  ranged  in  this 
category  rather  than  under  the  caption  of  inde- 
pendent development.  Dr.  A.  B.  Lewis,  in  his 
paper  on  "Some  Native  Industries  from  New 
Guinea,"  passed  from  a  descriptive  account  to 
significant  remarks  on  the  process  of  diffusion,  as 
indicated  by  Oceanian  data.  The  distribution  of 
certain  techniques  in  this  area  points  not  so  much 
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to  eith^T  independent  origin  or  wholesale  borrow- 
ing, but  rather  to  stimulation  of  new  specializa- 
tion on  the  basis  of  the  diffusion  of  general  ideas. 
The  ever-vexing  problem  of  historical  unity  or  di- 
versity of  origin  led  to  a  clash  of  opinions  in  the 
linguistic  field.  Dr.  Sapir,  in  a  paper  on  ''The 
Nadene  Languages,"  sought  to  establish  the  ge- 
netic connection  of  Tlingit,  Haida  and  Athapas- 
can. This  led  to  a  methodological  discussion  by 
Drs.  Boas  and  Goddard,  who  assumed  a  skeptical 
attitude.  A  significant  contribution  to  archeolog- 
ical  chronology  was  presented  in  Mr.  N.  0.  Nel- 
son's  ''Chronological  Data  on  the  Bio  Grande 
Pueblos."  The  data  pointing  to  a  difference  in 
age  of  the  ruins  concerned  are  to  some  extent  of 
an  architectural  nature,  but  the  main  line  of  evi- 
dence consists  of  no  less  than  four  distinguishable 
types  of  pottery  in  distinctly  stratified  refuse  de- 
posits. "The  Knowledge  of  Primitive  Man"  was 
dealt  with  by  Dr.  A.  A.  Goldenweiser.  It  is  true, 
he  contended,  that  primitive  man  has  developed 
theories  that  seem  to  differentiate  him  sharply 
from  civilized  humanity — a  fact  strongly  urged 
by  L4vy-Bruhl.  But  it  must  not  be  forgotten  that 
in  addition  primitive  man  possesses  a  far  from 
inappreciable  body  of  technical,  astronomical,  bio- 
logical knowledge  that  forms  the  foundation  of 
our  own  sciences  and  should  become  the  object  of 
more  systematic  study  by  ethnologists.  In 
another  paper  Dr.  Goldenweiser  suggested  a  defi- 
nite "Sociological  Terminology  in  Ethnology," 
of  restricted  range.  Professor  Boas  called  atten- 
tion to  the  fact  that  a  definite  nomenclature  tends 
to  hide  real  problems,  while  specific  misgivings  as 
to  some  of  the  speaker's  suggestions  were  voiced 
by  Drs.  Sapir  and  Lowie.  In  a  lecture  on  "Ex- 
ogamy and  the  Olassificatory  System"  Dr.  B.  H. 
Lowie  adduced  North  American  evidence  corrobo- 
rative of  Bivers's  theory  that  the  so-called  dassifi- 
catory  system,  or  rather  the  merging  of  collateral 
and  lineal  Unes  of  descent,  is  a  function  of  exo- 
gamy. 

The  following  additional  papers  were  presented: 
James  B.  Nies,  "Anthropological  Evidence  con- 
tained in  some  Cuneiform  Signs";  Charles  Pea- 
body,  "Notes  on  Prehistoric  Palestine  and 
Syria";  Byron  Cummings,  "Kivas  of  the  Cliff 
Dwellers  in  the  San  Juan  Drainage";  George  G. 
Heye  and  George  H.  Pepper, "  The  Exploration  of 
a  Delaware  Burial  Place  near  Montague,  N.  J."; 
Stansbury  Hagar,  "The  Maya  Day  Sign,  Manik"; 
B.  B.  Dixon,  "Statistics  Belating  to  the  Vitality 
and  Fecundity  of  the  American  Indian  Obtained 
by  the  Last  Census";   A.  B.  Lewis,  "Prepared 


Human  Heads  from  New  Guinea  "j  A.  M.  Tozzer, 
"The  Excavation  of  a  Pre-Astee  Site  in  the  Val- 
ley of  Mexico";  id.,  "The  Work  of  the  Interna- 
tional School   of   Archeology   and   Ethnology  in 
Mexico      for      1913-1914";      Hiram     Bingham, 
"Types  of  Machu  Picchu  Pottery";  id.,  "Prob- 
lematical Stone  Objects  found  at  Machu  Picchu"; 
id.,    "Besults   of   Investigations   Concerning  the 
History  of  Machu  Picchu";  Marshall  H.  SaviUe, 
"Preliminary  Account  of  Archeological  Besearehes 
along   the    Pacific   Coast    of    Colombia";    Adela 
Breton,    "Some    Pages    from    the    Memorial   de 
Tepetlaostoc  and  the  Painted  Map  from  Metlal- 
toyuca  in  the  British  Museum";  F.  Boas,  "Dem- 
onstration of  a  Map  showing  the  Dialects  of  the 
Salish  Languages";  George  Hempl,  "The  Origin 
of  European  Alphabetic  Writing";  H.  J.  Spinden, 
"Nahua  Influence  in  Salvador  and  Costa  Bica"; 
Stith   Thompson,    "European    Tales   Among  the 
North  American  Indians";  Phillips  Barry,  "The 
Magic     Boat";     C.     H.     Hawes,     "Dartmouth 
College  Ethnological   Collection";    F.   G.   Speck, 
"The  Eastern  Algonkin  Wabaaaki  Confederacy"; 

F.  W.  Waugh,  "Some  Comparative  Notes  on  Iro- 
quois Medicine";  T.  Miehelson,  "Notes  on  the 
Stockbridge  Indians";  id.,  "Problems  in  Algon- 
quian  Etlmology." 

The  following  papers  were  read  by  title:  Bobert 

B.  Bean,  "The  Growth  of  the  Head  and  Face  in 
American  (White),  German-'American,  and  Filipino 
Children";  id.,  "Some  Ears  and  Types  of  Men"; 

G.  G.  MacCurdy,  "The  Pasmng  of  a  Conneetieut 
Bock-Shelter";  W.  J.  Wintemberg,  "An  Iroqnoian 
Site  in  Eastern  Ontario";  Bobert  Gorham  Fuller, 
"Observations  on  a  Series  of  Crania  from  the 
Stone  Graves  of  Tennessee";  A.  L.  Ejroeft>er, 
"Eighteen  Professions";  WiUiam  BL  Holmes, 
"The  Place  of  Archeology  in  Human  History"; 

C.  Wissler^  "The  Diffusion  of  Modem  Ceremonies 
in  the  Plains  Area";  id.,  "Types  of  Clothing  and 
their   Distribution    in    the    Plains    Area";    Beed 
Smith,  "1914  Additions  to  the  Traditional  Bal- 
lads   in    the    United   States";    C.    M.     Barbean, 
"Huron-Wyandot  Mythology";  Middleton  Smith, 
"The  Psychology  of  Humor,  Wit  and  Bidicnle''; 
Charles  W.  Furlong,  "The  Tribes  of  the  Fnegian 
Archipelago";  A.  B.  Skinner,  "Ethnolo^^  of  the 
Eastern  Dakota";    J.   K  Swanton,  "The   Creek 
Clans  and  the  Square  Ground";  P.  Badin,  ''On 
the  Belationship  of  the  Languages  of   Mexico''; 
id.,  "Literary  Aspects  of  North  Ameriean  Mythol- 
ogy." Bobert  H.  Lo-wtk, 

Acting  Secretary,  in  absence  of 

GEOsas  Gbant  MaoCdbdt 
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THE  ECONOMIC  TBEND  OF  BOTANY^ 

It  can  scarcely  be  successfully  denied 
that  the  most  significant  recent  advances 
in  American  botany  have  been  along  eeo- 
nomic  lines.    By  many  of  our  younger  bot- 
anists the  dominance  of  the  practical  point 
of  view  is  taken  for  granted,  but  to  some 
of  our  older  investigators  and  teachers  the 
changing  attitude  has  brought  something 
of  a  shock.    And  there  are  a  few  who  are 
not  yet  conscious  of  the  great  economic 
tide  which  is  engulfing  us.    For  the  sake 
of  this  last  group  it  will  be  well  to  consider 
briefly   a    few   historical   facts.     As   yet 
within  the  memory  of  the  older  living  bot- 
anists, American  botany  was  scarcely  more 
than  the  taxonomy  of  the  vascular  plants. 
In  the  eighties  we  began  importing  the 
laboratory  method  from  Europe,  particu- 
larly from  Germany.    It  was  the  psycho- 
logical  moment,   and   naturalization   took 
place  with  surprising  swiftness.    At  first, 
the     new     tnovement     found     expression 
mainly  in  the  direction  of  morphology  and 
anatomy.    By  the  early  nineties,  however, 
a   pronounced   physiological  trend   found 
large  place,  and  in  the  late  nineties  ecolo- 
gists  began  taking  the  laboratory  method 
to  the  field. 

No  attempt  will  be  made  to  picture  here 
the  rise  of  economic  botany.  It  may  be 
pointed  out,  merely,  that  in  our  older  pro- 
grams it  had  very  little  place.  A  some- 
what notable  exception  to  this  is  afforded 
by  medical  botany,  which  has  long  been 
paid  attention   to  by  botanists.     Indeed, 

1  Address  of  the  vice-president  and  chairman  of 
Section  G,  Botany,  American  Aseociation  for  the 
Advancement  of  Science,  Philadelphia,  December, 
1914. 
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botany  almost  began  with  an  attempt  to 
find  the  cures  for  human  ills.  So  it  was 
natural  enough  that  posts  of  botany  in  the 
olden  time  should  be  assigned  so  generally 
to  physicians,  and  that  so  many  physicians 
should  cultivate  botanical  science.  Even 
to-day,  in  many  European  universities 
botanists  who  know  nothing  of  such  things 
are  often  obliged  to  give  lectures  along 
these  lines  to  medical  students. 

It  is  only  a  few  years  ago  that  our  bo- 
tanical programs  were  made  up  almost  en- 
tirely of  the  reports  of  investigations  in 
what  we  are  accustomed  to  call  pure  sci- 
ence, as  though  applied  science  were  im- 
pure. But  see  what  we  have  to-day !  It  is 
a  conservative  estimate  to  say  that  three 
fourths  of  our  botanical  investigation  is 
now  along  economic  lines,  as  compared 
with  essentially  none  at  all,  when  the  old- 
est among  us  were  beginning  botanical  re- 
search. 

If  one  were  to  count  the  titles  in  the 
present  program  of  the  Botanical  Society 
of  America,  he  might  be  inclined  to  dis- 
pute this  statement,  but  it  must  be  remem- 
bered that  the  majority  of  the  economic 
papers  are  now  given  in  the  various  teeh- 
•nical  societies.  Immediately  previous  to  the 
formation  of  the  American  Phytopatho- 
logical  Society,  approximately  half  of  the 
titles  offered  in  the  combined  programs  of 
Section  G  and  the  Botanical  Society  were 
phytopathological.  If  we  take  account  of 
the  work  done  by  the  various  divisions  of 
the  United  States  Department  of  Agricul- 
ture and  by  the  many  state  agricultural 
colleges  and  experiment  stations,  by  work- 
ers in  bacteriology  and  plant  breeding,  and 
by  investigators  in  the  forest  service,  it 
will  be  realized  that  more  rather  than  less 
than  75  per  cent,  of  our  botanical  investi- 
gation is  economic. 

Whatever  may  have  been  the  scientific 
deficiency  of  much  of  this  work  in  the  past 


and  of  part  of  it  to-day,  it  must  be  ad- 
mitted that  there  is  coming  from  these 
sources  an  increasing  body  of  work  of  the 
highest  value  scientifically.  This  is  well 
indicated  by  the  Journal  of  Agricultural 
Research,  which  from  the  first  number  has 
taken  rank  with  our  best  botanical  jour- 
nals. 

It  is  scarcely  to  be  supposed  that  eco- 
nomic botany  is  a  passing  fad,  and  that 
pure  lx)tany,  as  we  call  it,  will  once  again 
come  into  a  place  of  dominance.  The  shift- 
ing emphasis  in  botany  is  but  a  part  of  a 
great  movement  as  broad  as  humanity  itself. 
The  three  sections  that  have  been  most  re- 
cently organized  in  the  American  Associa- 
tion for  the  Advancement  of  Science  are 
practical  rather  than  theoretical,  and  the 
last  of  these,  agriculture,  is  one  which  is 
looming  up  everywhere  as  a  competitor  of 
botany.  Chemistry  and  physics  also  are 
being  swept  with  the  same  economic  title. 

No  better  index  is  to  be  seen  of  the  trend 
of  the  time  than  in  the  curricula  of  schools 
and  colleges.     Once  the  central  feature  of 
our  educational  system  was  the  disciplinary 
study  of  the  classics.     Latin  and  Greek, 
subjects  which  survived  the  barbarism  of 
the  middle  ages  and  the  changing  ^aew- 
points  of  subsequent  centuries,  have  given 
way  before  our  modern  demand  for  cul- 
ture that  is  practical;  and  it  is  doubtful 
if   they    can    ever   again    take   a    leading 
place   in    educational   systems.     In   many 
of    our    secondarv    schools     botany    has 
given  way,  and  perhaps  permanently,  to 
agriculture,   and  in  many  others  agricul- 
ture is  introduced  along  with  botany,  or 
the  demand  is  made  that  botany  be  made 
practical.     Naturally  the  last  institutions 
to  feel  the  press  of  the  new  movement  will 
be  the  private  or  endowed  institutions,  such 
as  the  University  of  Chicago,  from  which 
your  speaker  comes.    But  even  we  are  feel- 
ing it.     An  increasing  number  of  our  stu- 
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dents    are    demanding     more     practical 
courses  or  are   going   elsewhere   through 
failure  to  find  them  with  us,  and  what  is 
more,  an  increasing  number  of  schools  are 
demanding  teachers   with   more   practical 
training  than    we    have   been    supplying. 
iM  summer  one  of  our  graduates,  well 
trained  in  theoretical  botany,  was  offered 
a  position  if  she  could  teach  agriculture. 
Fortunately  we  had  imported  a  professor 
of  agriculture  for  the  summer,   and  the 
young  lady  took  a  hurried  course,  and  se- 
cured the  position.    An  increasing  number 
of  opportunities   are  offered   to   qualified 
eraduates  prepared  to  take  up   work  in 
agricultural  colleges  and  experiment  sta- 
tions, and  a  relatively  decreasing  number 
of  places  are  available  in  theoretical  bot- 
any. 

It  tie  situation  above  depicted  is  a  gen- 
eral movement  rather  than  a  passing 
w^iim,  it  is  evident  that  in  many  of  our 
institutions  botany  to  remain  a  living  force 
must  change  its  methods.  It  may,  as  did 
Latin  and  Greek,  stand  inflexibly  for  past 
ideals  and  decline,  or  it  may  adjust  itself 
^  present-day  problems  and  live  with  in- 
creasing vitality.  We  must  not  be  de- 
eeJTed  by  the  fact  that  more  of  us  than 
ever  before  are  engaged  in  the  pursuit  of 
t&eoretical  botany.  It  is  not  a  question  of 
ahfiolute,  but  of  relative,  numbers,  and  by 
that  test  theoretical  botany  is  losing.  For 
one.  I  mourn  the  passing  of  Greek  and 
Latin.  To  me  those  languages  have  been 
fflaoensely  practical  and  I  do  not  at  all  re- 
|ret  the  seven  years  I  employed  in  their 
sto^^.  Yet  how  much  better  off  we  all 
voold  be  had  the  classics,  as  we  took  them, 
kffli  related  to  our  modem  life !  And  they 
^ht  have  been  so  related,  for  there  are 
f^saij  points  of  contact,  but  your  teachers 
tnd  mine  held  rigidly  for  classics  for  the 
elasBies'  sake  and  for  disciplinary  values; 
ttd  it  is  for  this  that  they  have  fallen. 


At  Chicago,  we  still  adhere  to  the  an- 
cient notion  that  the  A.B.  degree  should 
stand  for  training  in  the  classics,  and  the 
result,  of  course,  is  a  great  decline  in  A.B. 
graduates.  Some  convocations  pass  with- 
out a  single  student  taking  that  degree. 
One  day  I  asked  one  of  our  professors  of 
Latin  if  the  slump  in  Latin  and  Greek  were 
general  and  permanent  or  merely  local 
and  temporary,  and  he  replied  with  sad- 
ness: **I  feel  that  it  is  world-wide  and 
lasting;  even  Oxford  feels  it.  Almost  the 
only  ray  of  hope  for  us  is  that  the  botan- 
ists still  require  the  diagnoses  of  species  to 
be  in  Latin." 

It  would  be  a  world  tragedy  if  theoret- 
ical botany  should  die,  or  even  if  it  were 
to  be  less  influential  than  it  is  at  present. 
It  is  vastly  more  important  than  are  Greek 
and  Latin,  and  yet  their  decline  is  to  be 
contemplated  with  profound  regret.  But 
botany  is  the  foundation  of  agriculture, 
and  agriculture  is  the  most  fundamental 
employment  of  the  human  race. 

To  be  sure,  we  can  farm  without  being 
botanists,  but  we  can  not  farm  so  well. 
Through  the  ages  agricultural  man  has 
stumbled  on  many  important  facts  and 
principles  that  the  botanist  has  later  on 
explained,  thus  making  more  scientific 
farming  possible.  Witness  the  enrichment 
of  land  by  growing  leguminous  crops — a 
fact  mentioned  by  Pliny,  and  explained  by 
modem  botany,  and  as  a  result  utilized 
with  vastly  increased  success  by  the  pres- 
ent-day agriculturist.  Witness,  too,  the 
history  of  our  knowledge  of  the  wheat  rust, 
or  the  recently  discovered  hereditary 
symbiosis  of  bacteria  and  seed  plants — phe- 
nomena seen  by  agriculturists  as  in  a  glass, 
but  very,  very  darkly  until  the  theoretical 
botanists  explained  them. 

In  spite  of  these  instances  and  a  hun- 
dred more,  the  practical  man  is  coming 
increasingly  to  look  with  scorn  upon  the 
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theoretical  botanists.  What  matters  it, 
say  wet  Alas,  it  matters  much,  unless  we 
happen  individually  to  be  endowed.  For 
botanical  positions,  like  other  things  in 
life,  are  controlled  by  the  law  of  supply 
and  demand.  In  more  than  one  institu- 
tion that  I  know  the  tenure  of  position  of 
the  botanist  depends  upon  his  success  in 
attracting  students.  The  student,  needing 
bread  and  butter,  will  not  be  attracted  to 
lines  in  which  he  can  not  earn  it,  and,  as 
Mr.  Dooley  says,  '* There  ye  are."  In  sev- 
eral state  universities  the  clash  has  already 
come,  and  in  every  case  of  which  I  am  cog- 
nizant, the  more  practical  botany  of  the 
agricultural  department  has  won  as  against 
the  more  theoretical  botany  of  the  aca- 
demic department.  Even  in  our  private 
institutions  we  commonly  have  practical 
trustees  who  sooner  or  later  may  see  the 
trend  of  the  time  and  act  accordingly. 

Notwithstanding  the  sorry  picture  just 
painted,  I  suspect  that  all  of  us  believe  at 
heart  that  the  most  fundamental  aim  of 
botany  is  the  improvement  of  the  human 
race.  All  of  us  desire  as  our  supremest 
wish,  that  we  may  do  something  in  our 
brief  life  to  make  man 's  lot  better  than  be- 
fore we  came.  Therefore,  it  remains  only 
to  make  concrete  our  inmost  ideals,  in 
order  to  save  the  day  for  botany,  as  it  was 
not  saved  for  Greek  and  Latin. 

A  good  many  years  ago  I  published  a 
paper  on  the  vegetation  of  the  sand  dunes 
of  Lake  Michigan,  depicting  the  principles 
of  plant  succession,  as  there  so  strikingly 
illustrated.  Shortly  after,  with  an  expres- 
sion on  my  face  betokening,  **  There  now, 
isn't  that  something  like?"  I  gave  a  copy 
to  a  man  of  the  world,  who  said  merely 
''Well,  what  of  it?"  Aghast,  I  said  noth- 
ing and  only  now,  fifteen  years  afterwards, 
is  the  answer  forthcoming.  It  is  as  fol- 
lows: 

Two  years  ago  I  was  surprised  to  receive 


a  message  from  the  United  States  Depart- 
ment of  Justice,  asking  for  my  services  as 
an  ecological  expert  in  some  government 
cases   in  Arkansas.     With  many  misgiv- 
ings, and  with  the  feeling  that  ecology,  as 
I  represent  it,  was  now  specifically  on  trial, 
I  took  up  the  work  assigned  me.     To  my 
unalloyed  gratification  I   discovered  that 
matters  which  perplexed  the  Department 
of  Justice  were  simple  enough  when  ex- 
amined by  an  ecologist  rather  than  by  an 
attorney.    In  1847  the  original  survey  was 
made  by  the  United  States  of  the  bottom 
lands  along  the  Mississippi  River  in  east- 
ern Arkansas,  and  the  country  was  opened 
for  settlement.     A  great  deal  of  the  area 
was  surveyed  as  permanent  lake,  and  is  so 
shown  even   on  the  most  recent  detailed 
maps.    At  the  present  time  these  so-called 
lakes  are  occupied  by  heavy  timber  of  great 
value.     Furthermore,  this  ''lake"  land  is 
very  fertile,  and  much  in  demand  for  rais- 
ing com  and  cotton.     However,  as  it  is 
termed  lake  in  the  original  survey,  it  can 
not  be  homesteaded  and  farmed.     A  few 
years  ago  certain  lumber  interests,  having 
used  up  the  high-grade  timber  on  the  sur- 
veyed lands,  looked  with  envy  on  the  splen- 
did timber  growing  in  these  so-called  lakes. 
Consequently  they  conceived  the  idea  of 
purchasing  riparian  rights  from  the  own- 
ers of  the  adjoining  surveyed  land,  audi 
they  proceeded  to  cut  the  timber.    Shortl; 
afterwards  the  United  States  governmen 
instituted  suit  against  these  lumber  in 
ests,  its  contention  being  that  the  orign 
survey  was  fraudulent,  that  lakes  did  n 
exist   in   1847,   and   that  riparian    rigb 
therefore  did  not  inhere.     In  the   mi 
time,  pending  settlement,  provisional 
tries  were  made  by  ** squatters." 
test  suits  were  made  on  only  a  few  of  th< 
so-called  lakes,  there  exist  many  tracts 
similar  nature,  involving  in  the  aggre! 
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many  thousands   of   acres   and   property 
Yslues  up  into  millions  of  dollars. 

As  an  ecologist  it  was  my  duty  to  deter- 
mine from  present  indications  the  nature 
of  these  so-called  lakes  in  1847.  The  work 
was  ridiculously  easy,  since  it  was  found 
that  these  "Lake  beds"  were  covered  with 
upland  timber  of  great  age.  The  attor- 
neys for  the  lumber  interests  endeavored 
somewhat  half-heartedly  to  show  the  inac- 
euracj  of  the  method  of  determining  the 
age  of  the  trees  by  a  count  of  the  annual 
rings,  but  in  the  face  of  the  hundreds  of 
years  of  age  shown  by  many  of  the  ring 
eonnts,  this  contention  had  short  shrift. 

Somewhat  greater  efforts  were  put  forth 
in  support  of  their  claim  that  trees  can 
grow  in  lakes,  much  being  made  of  the 
well-known  fact  that  the  bald  cypress, 
Taxodium  distichum,  occurs  in  well-de- 
fined bodies  of  water.  It  was  here  that  the 
eeological  argument  had  its  greatest  force. 
Having  visited  the  country  of  the  lower 
Hiasissippi  on  two  previous  occasions  and 
laying  made  four  trips  to  the  territory  in 
question  during  the  course  of  my  work  for 
the  government,  I  was  in  a  position  to 
bow  the  main  facts  in  the  ecological  suc- 
emon  on  the  Mississippi  bottoms. 

Employing  the  happy  terminology  of 
W.  S.  Cooper,  there  are  two  types  of  hy- 
drareh  succession  in  the  area  in  question, 
tbst  from  the  river  and  that  from  the  lakes 
which  generally  are  back  of  the  levee  or  in 
M  eutrofta  due  to  a  ^fted  course  of  the 
river.  On  the  river  front,  as  the  alluvium 
ii  built  up,  there  is  frequently  seen  a  sand- 
W  vegetation  of  ephemeral  annuals  as- 
•oeiated  with  low  summer  levels  of  the 
river.  Baek  of  this  there  appears  the  first 
igneous  vegetation,  dominated  usually  by 
viDowS)  a;uch  as  Sidix  longifoUa  and  8. 
^ra.  Further  back  there  appear  more  or 
leas  definite*  stages  of  vegetation,  each 
stage  associated  with  a  water  table  of  a 


given  depth,  culminating  in  the  great  river- 
bottom  forests  of  Quercus  texana,  Q.  lyrata, 
Acer  rvibrum,  Liquidambar,  Celtis,  various 
hickories,  Populus  deltoides,  Ulmus,  Pla- 
ianus,  Fraxintis  americana,  and  the  like. 
It  is  probable  that  this  forest  type  is  not 
the  permanent  climax  of  the  region,  but 
rather  a  very  long-enduring  temporary 
climax. 

In  the  lakes,  whether  formed  by  the  ele- 
vation of  natural  or  arjbificial  levees  or 
through  the  shifting  of  the  river  channel, 
the  course  of  vegetational  development  is 
somewhat  different.  At  first  there  is  a 
pond  vegetation  with  Nelumbo  and  other 
pond  aquatics.  Following  this  one  finds  at 
times  a  flag  grai^  prairie  or  again  a  willow 
belt,  much  like  that  of  the  river  front.  The 
most  striking  feature  of  these  lake  succes- 
sions, however,  is  the  stage  dominated  by  the 
tupelo,  bald  cypress  and  water  locust,  which 
usually  follows  the  willow  or  prairie  stage. 
As  shown  by  the  great  age  of  the  trees 
(tupelos  of  200  years,  and  cypress  of  700 
years  having  been  observed),  this  stage 
may  last  for  a  long  time. 

It  is  particularly  important  to  note  that 
many  tupelo  and  cypress  trees  were  seen 
to  have  been  killed  by  submergence  dur- 
ing periods  of  high  water,  thus  showing 
that  these  trees  are  properly  trees  of  the 
land  rather  than  of  the  water.  If  they  oc- 
cur in  lakes,  as  they  do,  this  tenat  would  seem 
to  indicate  that  the  lakes  are  but  tempo- 
rary, or  at  least  that  there  were  only  short 
periods  of  particularly  high  water  during 
their  early  life.  After  these  trees  there 
comes  a  forest  of  red  maple,  sweet  gum, 
pumpkin  ash,  planer,  pecan,  etc.,  and  then 
again  after  a  lapse  of  many  more  years 
there  comes  the  characteristic  forest  of  the 
so-called  lakes,  the  temporary  climax  for- 
est above  noted,  with  its  gigantic  oaks, 
hackberries  and  other  trees  of  the  dry 
ground;  therefore,  when  one  cuts  an  over- 
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cup  or  Texan  oak  and  finds  it  to  have  an 
age  of  300  years,  it  is  clear  from  these 
facts  of  ecological  succession  that  it  has 
been  much  more  than  300  years  since  there 
was  a  lake,  where  the  trees  now  are. 

Through  a  study  of  trees  that  germinated 
on  these  lands  in  and  about  1847  I  was 
able  to  determine  that  at  that  time  the  con- 
ditions were  essentially  as  at  present,  since 
in  the  so-called  lake  beds  the  same  species 
of  trees  are  developing  now  as  in  1847.  I 
testified  that  in  the  lands  in  suit  the  evi- 
dence of  ecological  succession  shows  be- 
yond all  question  that  even  a  thousand 
years  ago  these  so-called  lakes  must  have 
been  land,  and  it  is  my  firm  belief  that 
there  have  been  no  lakes  in  these  sites  for 
at  least  two  thousand  years. 

The  physiographic  evidence  corrobo- 
rated the  ecological  evidence  in  striking 
fashion.  It  is  a  well-known  fact  that  de- 
posit is  more  rapid  on  the  immediate  banks 
of  the  Mississippi  than  farther  back,  much 
coarse  material  being  deposited  near  the 
shore,  whereas  further  back  the  material 
is  finer  and  finer  and  constantly  less  in 
amount.  It  is  this  fact  that  accounts  for 
the  formation  of  the  natural  levees ;  thus  in 
these  so-called  lakes  which  mostly  lie  some 
miles  back  of  the  river  front,  the  alluvial 
accumulation  is  slight.  It  is  mostly  to  the 
much  slower  accumulation  of  vegetable 
material  that  they  owe  their  gradual  ele- 
vation above  the  water  table.  Excavations 
near  the  river  and  in  the  so-called  lakes 
brought  out  this  difference  most  strikingly. 

Furthermore,  the  spur  roots  which  are 
sent  out  at  the  ground  line  are  still  uncov- 
ered by  accumulated  alluvium,  even  on  the 
oldest  trees.  Had  lakes  existed  in  1847 
and  been  subsequently  filled  by  detritus, 
it  is  dear  that  the  spur  roots  of  old  trees 
would  be  deeply  buried.  In  the  so-called 
lake  beds  there  are  many  logs  of  trees  that 
fell  in  the  earthquake  of  100  years  ago, 


and  even  these  logs  are  still  unburied, 
thus  showing  an  absence  of  appreciable 
alluvial  accumulation  for  at  least  a  cen- 
tury. 

Two  questions  may  have  occurred  to 
you  that  are  more  of  human  than  of  ecolog- 
ical interest.  What  was  the  object  of  a 
fraudulent  survey  of  such  colossal  magni- 
tude, and  how  were  the  suits  decided  f  As 
to  the  motive  of  the  surveyors,  it  may  be 
noted  merely  that  in  1847  our  government 
surveyors  got  a  certain  sum  per  mile  for 
ordinary  surveying,  and  considerably  more 
for  surveying  lake  shores  because  of  the 
greater  difficulties  involved;  it  was  an  ob- 
ject to  return  lakes,  even  if  the  meander 
lines  had  to  be  traced  while  in  camp. 
As  to  the  decision  of  the  suits,  the  district 
judge  at  Little  Bock,  in  the  first  test  suit, 
made  a  sweeping  decision  in  favor  of  the 
government  as  against  the  lumber  inter- 
ests, though  an  appeal  has  been  taken  to 
the  higher  courts.  It  may  Be  interesting 
to  note  that  the  judge  based  his  decision 
largely  on  the  ecological  facts,  in  the 
face  of  testimony  given  by  some  of  the 
oldest  inhabitants  that  they  had  actually 
seen  the  lakes  in  question!  However, 
other  equally  old  and  perhaps  more 
respectable  inhabitants  testified  that  condi- 
tions in  1847  were  essentially  as  they  are 
to-day.  It  was  brought  out  in  court  that 
it  is  safer  to  believe  a  tree  than  a  man  I 
Thus  a  line  of  investigation  which  we  had 
supposed  to  be  theoretical  only  has  turned 
out  to  have  large  practical  significance. 

No  claim  is  made,  of  course,  that  this  is 
the  first  demonstration  of  the  utility  of 
ecology.  A  field  of  research  of  almost 
limitless  possibilities  is  indicated  by 
Shantz's  splendid  paper  on  the  natural 
vegetation  as  crop  indicators  in  the  Plains. 
Just  as  untold  sums  of  money  have  been 
wasted  in  the  search  for  gold  where  the 
geological  formation  is  such  that  the  pres- 
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enee  of  gold  is  impossible,  so  countless 
amounts  of  time  and  money  have  been 
squandered  in  agricnltoral  experiment  on 
land  whose  natural  vegetation,  if  studied, 
would  have  directed  other  uses.  One  of 
the  best  applications  of  ecology  is  afforded 
by  the  work  of  CoviUe,  on  the  culture  of 
the  blueberry,  of  which  we  are  to  learn 
something  more  to-day.  The  utilization 
of  acid  lands  by  the  growth  of  crops  that 
thrive  in  the  presence  of  certain  organic 
acids  is  a  lai^e  conception  and  will  doubt- 
less prove  to  be  one  of  the  great  utilitarian 
discoveries  of  our  day. 

I  will  not  trespass  on  your  time  by  indi- 
cating further  practical  applications  of  my 
chosen  field,  ecology.  Others  will  suggest 
themselves,  as  will  similar  applications  in 
various  lines  of  botany,  particularly  in 
physiology.  If  we  are  to  keep  botany  alive 
and  abreast  of  the  time,  we  who  are  in 
academic  botanical  departments  must  give 
more  attention  than  formerly  to  the  eco- 
nomic aspects  of  our  subject  We  must 
offer  more  courses  in  the  practical  phases 
of  botany.  In  our  research  we  must  not 
avoid  practical  problems,  but  look  for 
them,  and  we  must  emphasize  the  practical 
possibilities  of  our  theoretical  problems. 
Our  sister  science,  zoology,  which  perhaps 
is  in  a  more  serious  plight  than  we,  gives 
evidence  at  this  meeting  of  an  at- 
tempt to  meet  the  situation  by  choosing 
for  its  symposium  the  significant  topic, 
**The  Value  of  Zoology  to  Humanity.'' 
Above  all  we  must  treat  the  economic  re- 
lations of  our  subject,  not  as  an  annex,  a 
thing  apart,  a  ''sop  to  Cerberus,"  but  as 
the  vital  and  essential  thing,  the  very  ker- 
nel of  it  alL  By  pursuing  such  a  course 
we  shall  keep  in  close  relationship  with 
our  practical  modem  life,  and  we  shall 
justify  ourselves  to  our  fellows.  We  shall 
then  have  ample  opportunity  to  continue 
our    researches    along    theoretical    lines. 


And  one  may  never  know  how  soon  a 
purely  academic  study  may  come  to  be  a 
factor  of  the  first  importance  in  the  better- 
ment of  the  human  race. 


Henby  C.  Cowlbs 


UNivxEsmr  or  Chicago 


C0N8EBVE  THE  COLLECTOB 

It  is  with  considerable  apprehension  that  I 
have  observed   an   unmistakable  decrease  in 
the  number  of  collectors  during  the  past  six 
or   eight   years.     Matters   of   precision   and 
accuracy  in  the  field  of  ornithology  are,  I 
have  no  doubt,  suffering  as  a  consequence  of 
this  forsaking  of  the  '^  shotgun  method."    Oui^ 
f  aunistic  literature  to  be  of  the  highest  scien-^ 
tific  character  must  be  based  on  the  surest 
means   of   establishing  the   identification   of" 
species.    The  ''skin  record '^  is  essential,  andV 
the  availability  of  this  is  dependent  upon  th^ 
existence  and  activity  of  the  collector. 

The  type  of  field  observer  who  depends  solely 
on  long-range  identification  is  becoming  more 
and  more  prevalent.  But  the  opera-glass  stu- 
dent, even  if  experienced,  can  not  be  depended 
upon  to  take  the  place  of  the  collector.  Accu^ 
racy  in  identification  of  species  and  especially 
subspecies  rests  for  final  api)eal  upon  the  actual 
capture  and  comparison  of  specimens.  Omith^ 
ology  as  a  science  is  threatened,  and  it 
should  not  be  allowed  to  lapse  wholly  into  the 
status  of  a  recreation  or  a  hobby,  to  be  in- 
dulged in  only  in  a  superficial  way  by  amateurs 
or  dilettantes. 

It  is  to  be  doubted  whether  authoritative 
and  expert  systematic  and  field  ornithologists 
can  be  developed  through  any  other  process 
than  by  personal  collecting  of  adequate  num- 
bers of  specimens  in  the  field.  The  processes 
of  hunting,  and  personal  preparation  of  bird 
skins,  bring  a  knowledge  of  the  characters  of 
birds,  both  in  life  and  as  pertaining  to  their 
structure  and  plumage,  which  can  be  secured 
in  no  other  way. 

The  present  tendency  toward  extermina^ 
tion  of  the  collector  bears  obvious  close  rela- 
tionship to  the  increasing  number  of  extreme 
sentimentalists.     The  latter,  beginning  in  a 
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good  cause,  now  continue  to  urge  stringency 
in  state  and  federal  laws  beyond  all  reason. 
Those  in  authority  "  high  up  "  ought  to  know 
better  than  to  contribute  to  this  stringency; 
but  they,  yielding  to  the  pressure  of  the  mili- 
tant sentimentalists,  are  allowing  laws  and 
regulations  to  go  through  without  giving 
apparently  any  thought  to  their  duty  toward 
the  field  naturalist,  whose  function  is  essen- 
tial to  the  conduct  of  important  phases  of 
ornithological  study. 

Permits  should  be  issued  by  both  state  and 
federal  governments  freely  to  applicants  upon 
avowed  sincerity  of  purpose.  There  should  be 
no  hesitation  unless  there  be  suspicion  as  to 
the  honesty  of  the  applicant.  Limitations 
may  be  properly  imposed,  as,  for  instance,  by 
excepting  rare  or  disappearing  species  like  the 
ivory-billed  woodpecker  or  the  Carolina  para- 
keet. This  is  just  as  feasible  as  it  is  to  forbid 
the  sportsman  to  shoot  rare  or  disappearing 
game  species.  Furthermore,  the  collector,  by 
reason  of  his  more  expert  knowledge,  is  far 
better  able  to  discriminate  between  closely 
allied  species,  and,  because  of  his  apprecia- 
tion of  the  facts  upon  which  the  principles  of 
conservation  are  based*  is  more  likely  to  ab- 
stain from  killing  the  wholly  protected  species. 
As  a  rule,  the  birds  which  particularly  inter- 
est the  collector  consist  of  small  si>ecies,  of 
wide  distribution  and  large  numbers.  And 
the  daily  "bag-limit"  of  the  collector,  self- 
imposed  because  of  the  subsequent  labor  en- 
tailed, is  small,  seldom  exceeding  20  birds  all 
told,  and,  in  my  own  experience,  averaging  12. 

Collecting,  at  best,  will  be  indulged  in  by 
but  comparatively  few  jieople,  for  it  involves 
much  more  effort  than  hunting;  the  successful 
collector  must  possess  a  considerable  equipment 
in  the  way  of  industry  and  artistic  skill  if  he 
exx)ects  to  reach  recognized  standing  in  the 
fraternity  of  collecting  ornithologists;  and  at 
the  outset  he  must  possess  the  naturalist's  gift 
or  "bent"  which  is  itself  not  common. 

It  can  be  rightly  urged  in  this  connection 
that  the  justification  for  collecting  non-game 
birds  is  just  as  well  grounded  as  for  shooting 
or  otherwise  destroying  game  animals.  Prac- 
tically all  small  birds  can  better  stand  an 


annual  toll  than  most  game  birds.  Citing  a 
single  species  of  non-game  bird,  the  Audubon 
warbler,  I  believe  that  its  numbers  within  the 
state  of  California  at  the  beginning  of  the 
winter  season  exceed  the  combined  numbers  of 
all  the  species  of  game  birds  within  the  state 
at  the  beginning  of  the  open  season.  Yet  for 
the  pursuit  of  game  birds  over  one  hundred 
and  thirty  thousand  hunting  licenses  were 
issued  last  year  here  in  California  alone.  In 
the  same  state,  only  one  hundred  permits  for 
scientific  collecting  were  allowed,  or  only  one 
permit  to  collect  non-game  birds  to  1,300  li- 
censes to  hunt  game  birds  I  Most  of  these 
permits  were  limited  to  two  specimens  of  a 
kind,  and  in  many  cases  they  were  given  out 
grudgingly  or  under  protest,  as  if  the  collector 
were  seeking  something  beyond  his  rights  to 
ask  for,  or  even  as  if  a  question  of  morality 
were  involved!  This  again  is  an  attitude  (on 
the  part  of  sportsmen,  which  our  State  Game 
Commissioners  all  are  I)  hardly  consistent^  bat 
evidently  resulting  from  the  wide-spread  influ- 
ence of  the  sentimentalist 

As  compared  with  the  value  of  the  grame 
bird  shot,  does  not  the  bird  killed  for  a  speci- 
men come  much  more  nearly  justifying  its 
endt  The  game  bird  practically  ends  its 
career  of  usefulness  when  it  falls  before  the 
gun.  It  has  incited  recreation  and  a  certain 
amount  of  the  esthetic  in  the  way  of  admira- 
tion. Perhaps  the  latter  obtains  for  a  few 
minutes  or  hours  after  the  death  of  the  bird. 
But  it  soon  goes  to  pot  and  that  is  the  end 
of  it. 

With  the  bird  hunted  for  a  specimen,  the 
collector  is  searching  discriminatingly  among 
many  species  and  often  among  a  great  many 
individuals.  He  is  observing  many  things 
beyond  the  mere  object  of  the  shot.  In  addi- 
tion, full  recreative  value  is  being  obtained 
as  in  the  case  of  game  (and  this  is  generally 
urged  now-a-days  as  the  value  of  game — in 
its  service,  not  as  food,  but  as  an  object  of 
pursuit  and  contemplation  before  killing). 
The  value  of  a  bird  shot  for  a  specimen  does 
not  end  with  its  death,  although  it  has  served 
the  other  functions  already.  The  collector 
prepares  the  bird  with  painstaking  care,  at 
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the  same  time  acquiring  added  iiiformation» 
and  installs  it  under  safe  conditions  as  an 
object  of  study  and  appreciation  for  all  time. 
Instead  of  being  merely  eaten,  it  becomes  a 
joy  forever. 

To  my  mind,  there  is  no  more  practical  rea- 
son for  shooting  a  snipe  for  sport  than  for 
shooting  a  Savannah  sparrow  for  a  specimen. 

My  l^esis  is,  not  that  hunting  game  for 
sport  is  unjustifiable,  but  that  hunting  bol^ 
non-game  and  game  birds  and  manomals  for 
specimens  is  at  least  equally  justifiable.  The 
state  and  federal  warden  system  should  be  re- 
yised  so  that  the  collector  and  the  sportsman 
shaQ  be  treated  on  the  same  basis.  That  is 
all  I  am  pleading  for.  The  laws  and  those 
officers  whose  duty  it  is  to  interpret  and  en- 
force them  should  aUoiv  collecting  and  regu- 
late it»  just  as  is  done  in  the  case  of  hunting. 
Those  in  high  official  position  should  recog- 
nize the  claims  of  the  private  collector  as  well 
as  l^e  claims  of  the  sportsman.  We  are  re- 
sponsible one  to  another  for  looking  after  each 
other's  interests.  Those  at  the  top  should 
have  a  care  for  the  privileges  of  their  minority 
constituency,  wherever  such  privileges  be  not 
in  serious  conflict  with  the  interests  of  the 
majority. 

A  further  instance  of  inconsistency  is  to  be 
noted  in  the  intemperance  with  which  the 
reservation  idea  has  been  put  into  effect  within 
the  last  few  years.  The  whole  scheme  of  game 
refuges,  and  the  reservation  of  restricted  areas 
for  safe  breeding  grounds  for  birds,  is  a  splen- 
did one.  Its  adoption  on  a  large  scale  is  a 
thing  worthy  of  the  deei)est  satisfaction  on 
the  part  of  naturalists,  economists  and  senti- 
mentalists alike.  But  hasn't  it  gone  beyond 
all  reason  when  the  Aleutian  chain  of  islands 
18  closed  absolutely  to  the  collector;  when  St. 
Lazaria  Island,  southeastern  Alaska,  which  to 
my  knowledge  has  been  visited  by  collectors 
jnst  three  times  in  twenty  years,  is  suddenly 
declared  a  bird  reservation  and  the  regulations 
so  fixed  as  to  completely  bar  the  taking  of 
birds  or  birds'  eggs  for  bona  fide  scientific 
purposes  I  It  seems  to  me  vastly  more  reason- 
able, economically,  to  put  colonies  of  sea-birds 
under  warden  control,  and  at  the  same  time  to 


give  the  warden  power  of  allowing  moderate 
collecting  and  to  see  that  such  levy  on  the 
population  is  kept  within  the  rate  of  produc- 
tivity of  the  colony.  It  is  exactly  the  same 
proposition  as  the  gathering  of  mature  timber 
from  the  forest  reserve,  or  the  shooting  of 
moose  and  deer  within  certain  safe  numbers 
annually  in  Maine.  A  sea-bird  colony,  such 
as  that  on  the  Farallone  Islands,  would  not 
suffer  in  the  least  if  certain  numbers  of  birds 
or  eggs  were  gathered  each  year,  totaling  per- 
haps hundreds,  just  so  these  numbers  were 
within  the  annual  rate  of  increase.  Such  a 
course  is  absolutely  the  opposite  of  unlimited 
destruction,  such  as  that  waged  by  the  plume- 
hunter.  The  latter  violates  the  principles  of 
conservation,  which  all  men  of  science  join 
with  vigor  in  upholding. 

Beasonable  attention  to  several  other  fac- 
tors, well  known  to  collecting  ornithologists, 
would  far  more  than  compensate  for  the  toll 
taken  by  collectors.  For  instance,  on  the 
Farallone  Islands  the  colonies  of  gulls  are  on 
the  increase;  the  murres  and  cormorants  are 
on  the  decrease,  in  spite  of  total  protection, 
because  of  the  piracy  of  the  gulls.  Many  of 
the  other  birds  on  those  islands  would  profit 
to  a  far  greater  degree  if  a  considerable  pro- 
portion of  the  gull  population  were  eliminated. 
And  this  could  be  done  easily  through  appro- 
priate efforts  on  the  part  of  a  game  warden  at 
the  beginning  of  the  nesting  season. 

Collectors  themselves  probably  fuUy  com- 
pensate for  the  number  of  birds  they  destroy 
for  specimens,  in  the  incidental  destruction 
by  them  of  vermin.  Collectors  are  practically 
the  only  people  who  can  and  do  distinguish 
between  the  destructive  and  harmless  hawks. 
The  average  collector  can  and  does  on  all 
occasions  destroy  Cooper  and  Sharp-shinned 
Hawks,  and  in  this  way  certainly  makes  up 
several  times  over  for  the  small  birds  he 
shoots.  Suggestive  estimates  could  here  be 
given  as  to  the  annual  destruction  wrought 
among  both  game  and  non-game  birds  by  the 
few  injurious  species  of  hawks  and  owls. 
The  predaceous  blue- jays  also  receive  the  col- 
lector's attention. 

It  is  true  that  collectors  in  the  past  have  in 
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some  instances  behaved  indifFerently  toward 
people  who  are  sensitive  to  bird  killing.  This 
lack  of  sympathy  on  the  part  of  the  collector 
may  be  one  factor  that  has  brought  him  into 
disrepute.  It  is  to  be  deplored.  To  control 
the  thoughtless  among  collectors  it  is  feasible 
to  devise  and  enforce  regulations,  such  as  one 
to  establish  say  a  three-mile  limit  around  all 
cities  and  even  villages  of  a  given  minimum 
size.  By  similar  action  already  taken  in  some 
states  hunting  is  prohibited  within  specified 
distances  of  "public  grounds.*'  A  system  of 
local  refuges  and  parks,  where  shooting  for 
any  purpose  whatever  would  be  prohibited, 
would  certainly  be  approved  by  most  collectors 
and  would  go  far  toward  meeting  the  wishes 
of  other  lovers  of  living  birds. 

It  should  not  be  forgotten  that  the  collect- 
ing ornithologist  has  furnished  the  bulk  of  the 
reliable  data  upon  which  our  game  laws  are 
based,  and  upon  which  the  economic  value  of 
our  non-game  birds  has  been  established. 
Furthermore,  the  training  involved  in  bird 
collecting  can  surely  be  given  some  credit  in 
several  cases  of  eminent  men  of  science  who 
are  now  valuable  contributors  to  science  in 
other  fields.  The  making  of  natural-history 
collections  is  useful  as  a  developmental  factor, 
even  if  dropped  after  a  few  of  the  earlier  years 
in  a  man's  career.  Collecting  develops  scien- 
tific capacity;  it  combines  outdoor  physical 
exercise  with  an  appropriate  proportion  of 
mental  effort,  both  enlivened  with  the  zest  of 
a  most  fascinating  and  at  the  same  time 
widely  suggestive  line  of  enquiry. 

As  a  rule,  all  collecting  adds  sooner  or  later 
to  scientific  knowledge,  either  directly  through 
printed  contributions  from  the  collectors 
themselves,  or  through  the  subsequent  study 
of  the  material  by  others,  often  after  it  has 
been  acquired  by  some  public  institution.  The 
ultimate  fate  of  practically  all  private  collec- 
tions is  the  college  or  museum.  Very  few 
bird  skins,  for  instance,  are  destroyed  except 
through  fire  or  other  catastrophe.  They  live 
on  and  on,  sources  of  added  knowledge  and 
instruction. 

In  conclusion  let  me  urge  that  I  oonsider 
judicious  collecting   absolutely   indispensable 


to  serious  ornithological  research  along  certain 
important  lines,  namely,  faunistics,  syste- 
matica, migration,  and  food  studies.  There  is 
still  an  enormous  amount  of  investigation  to 
be  done  along  these  lines.  Bight  now  prog- 
ress is  perceptibly  retarded,  because  the  field 
of  ornithology  is  being  avoided  or  deserted  by 
the  younger  students.  This  desertion  is  often 
due  to  difficulties  in  the  way  of  securing  per- 
mits and  to  lack  of  encouragement  on  the  part 
of  older  men.  The  legal  attitude  toward  col- 
lecting should  be  revised  so  as  to  take  in  the 
needs  and  proper  demands  of  the  collector,  as 
well  as  those  of  the  sportsman. 

Joseph  GeiNirELL 
Museum  of  Yebtebkatb  Zoology, 

TJnivebsity  op  Calitobnia 


THE   SCIENTIFIC   TBEND   IN   8EC0NDABY 

SCHOOLS 

A  MisooNCEPTiON  regarding  the  trend  in 
secondary  education  seems  to  have  been  in- 
corporated in  recent  educational  opinion. 
From  the  first  citation^  below,  there  is  quoted 
the  following  (p.  80)  referring  to  Mr.  Fisher's 
article.* 

We  note,  therefore,  the  phenomenon  of  a  decline 
in  the  ratio  of  students  who  elect  science. 

There  can  be  no  doubt  that  there  has  been, 
a  decline  in  the  percentage  of  students  elect- 
ing physics,  chemistry,  physiography  and 
physiology,  as  Mr.  Fisher's  graph  shows,  but 
that  we  are  to  conclude  from  these  data  that 
there  is  a  decline  in  the  sciences  and  an  in- 
crease in  the  humanities  is  not  so  certain.  It 
is  quite  possible  that  this  decline  in  the  en- 
rolment in  these  subjects  is  explained  by  the 
shift  of  students  with  scientific  interests  to 
other  subjects  like  botany,  agriculture,  do- 
mestic science,  et  cetera.  Or  it  is  conceivable 
that  while  the  enrolment  may  decline,  the 
length  of  time  devoted  to  each  subject  is  so  in- 

1  Beport  of  U.  S.  Commissioner  of  Education, 
1913,  Chap,  v.,  "The  Status  of  Secondary  Edu- 
cation. ' ' 

a  "The  Drift  in  Secondary  Education,"  Willard 
J.  Pisher,  Sciencb,  November  1,  1912,  N.  8.,  Vol. 
XXXVL,  No.  931. 
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creased  that  the  total  time  devoted  to  it  by  all 
students  remains  a  fairly  constant  factor. 
Combining  the  data  for  the  sciences,  the 
dassiis,  the  mathematics,  the  history  and  the 
English  in  the  table  from  which  Mr.  Fisher 
obtained  his  data,  namely,  the  '^  Sunmiaries," 
on  p.  1141  of  the  Commissioner  of  Educa- 
tion's "Keport  for  1910,"  we  get  the  graph 
shown  in  Fig.  1  of  this  article.     The  lines 


Fio.  1.  Diagram  shows  percentage  of  total 
Mgh-scliool  enrollment  in  U.  S.  taking  courses  in 
mathematics  — t — ;  foreign  languages  — o — ; 
seienee  — ;  classics ;  history ,  and  Eng- 
lish 0  0  0.  Data  from  tabulation,  page  lyl^l,  Be- 
port  U.  S.  Oommissioner  of  Education,  1910. 
1  mm.  ^  1.2  per  cent. 

show  the  percentage  of  students  taking  these 
various  subjects  during  the  period  of  years 
from  1890  to  1910,  inclusive.  As  far  as  the 
sciences,  as  a  whole,  go,  it  is  evident  that  the 
data  show  that  the  enrolment  in  the  sci- 
ences has  increased  much  more  rapidly  than 
the  enrolment  in  the  classics  and  more  rapidly 
than  anything  else  in  the  tabulation  except  the 


English;  I  am  aware  that  this  conclusion  is 
probably  as  unjustifiable  as  Mr.  Fisher's  be- 
cause the  data  for  the  sciences  are  incomplete 
and  the  apparently  erratic  rise  of  the  science 
line  is  due  to  the  continued  introduction  of 
new  data.  Botany,  zoology,  agriculture  and 
domestic  science  are  apparently  only  of  suffi- 
cient importance  in  recent  years  in  the  high- 
school  curricula  to  have  their  enrolment  re- 
ported. Yet  the  table  gives  the  impression 
that  the  decline  in  physics,  chemistry,  et 
cetera,  is  due  to  the  shift  of  students  to  these 
newer  subjects. 

I  have  examined  with  interest  later  reports 
of  the  Commissioner  of  Education  to  see  if 
they  confirm  or  contradict  the  conclusion  to 
which  Mr.  Fisher  comes,  namely,  that  the  sci- 
ences are  declining  in  x>opularity  with  high- 
school  students  and  that  the  humanities  are 
constantly  increasing  their  percentage  of  en- 
rolment, but  with  the  report  of  1910  the  com- 
missioner ceased  to  print  a  statement  of  the 
enrolment  in  the  various  subjects,  evidently 
appreciating  the  fact  that  such  data,  in  the 
form  in  which  they  had  been  given,  are  more 
or  less  inconsequential.  There  is  continued, 
however,  the  report  of  those  graduates  of  pub- 
lic and  private  high  schools  who  are  preparing 
for  college  and  who  elect  either  the  classical 
or  the  scientific  course.  These  data  are  shown 
in  Fig.  2.    The  first  part  of  the  chart  gives  the 


Fio.   2.     Diagram   shows  percentage   of  high- 
school  students  going  to  college  who  select  classical 

and  scientific courses.    1  cm.  =  2.7  per 

cent. . 

data  for  five-year  periods;  the  latter  part  for 
yearly  periods.  Both  the  dotted  line  repre- 
senting the  percentage  of  classic  students  and 
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the  solid  line  showing  those  in  science  are  de- 
clining, indicating  that  the  percentage  of 
high-school  students  who  go  on  to  college  is 
constantly  diminishing,  hut,  in  so  far  as  the 
graph  throws  light  on  our  problem,  it  indi- 
cates that  classical  studies,  among  high-school 
graduates  intending  to  go  on  to  college,  have 
been  growing  in  disfavor  more  rapidly  than 
the  scientific. 

The  apparent  increase,  the  country  over,  in 
the  enrolment  in  Latin,  and  the  decrease  in 
physics,  chemistry,  physiology,  et  cetera,  may 
be  due  to  such  changes  in  restricted  regions 
which  are  not  standing  in  a  position  of  edu- 
cational leadership.  Such,  I  think,  is  the  case, 
and  hence  I  do  not  believe  that  the  data  Mr. 
Fisher  uses  can  show  the  trend  in  modem  sec- 
ondary education.  In  the  first  place,  the  great 
increase  in  public  high-school  enrolment  has 
been  in  the  rural  high  schools.  The  sort  of 
course  in  vogue  there  will  determine,  there- 
fore, in  large  measure,  the  increasing  enrol- 
ment in  the  various  subjects.  Mr.  Fisher's 
second  chart  indicates  that  the  percentage  of 
population  in  public  high  schools  has  increased 
much  more  rapidly  than  the  population  of  the 
United  States,  but  that  the  rate  of  increase  in 
urban  high  schools  has  been  very  slow.  In 
other  words,  the  drift  which  his  figures  might 
show  is  a  drift  that  is  found  in  the  rural  high 
schools.  From  1890  to  1913  the  percentage 
of  the  rural  population  (in  cities  of  less  than 
8,000)  attending  the  rural  high  schools  has 
risen  from  0.15  per  cent,  to  1.40  per  cent., 
while  the  percentage  of  urban  population  in 
urban  high  schools  has  only  risen  fom  0.74 
per  cent,  to  1.47  per  cent.  In  1890,  the  en- 
rolment in  rural  high  schools  was  only  half 
(50.4  per  cent.)  of  that  in  city  high  schools; 
in  1913  it  was  11  per  cent,  greater.  We 
should  hardly  look  to  the  rural  high  schools, 
which  have  been  established  in  such  numbers 
in  the  last  decade  or  two,  to  set  the  pace  in 
educational  matters.  The  trend  in  education 
would  be  much  better  indicated  by  the  move- 
ments in  the  larger  high  schools  and  in  the 
more  progressive  states.  In  the  second  place, 
in  the  decade  from  1900  to  1910,  59.5  per  cent, 
of  the  increase  in  high  school  attendance  was 


in  the  North  Atlantic  states,  a  region  still 
under  the  dominance  of  classic  ideals  in  its 
smaller  high  schools.  This  fact  would  tend 
to  make  any  reports  including  these  figures 
show  a  dominance  of  the  classics.  Thus  in 
Connecticut*  the  number  of  students  pursuing 
various  branches  is  given  as  follows:  Modem 
language,  7,586;  Latin  and  Greek,  5,947; 
mathematics,  12,070;  literature,  21,429;  sci- 
ence, 6,876.  In  Ohio,  however,  the  figures  are : 
modem  language,  53,681;  Latin,  45,023;  mathe- 
matics, 200,875;  literature,  61,755;  science, 
489,412.*  Yet  one  would  hardly  even  accuse 
New  England  of  leading  secondary  education 
away  from  the  sciences  to  the  humanities. 

The  Ohio  State  Report  (1918)  gives  com- 
parative figures  (p.  13)  for  a  much  shorter 
period  than  the  IT.  S.  Commissioner.  I  give 
them  herewith  for  1909  and  1913. 

1909  1918 

Science   467,668  487,974 

Latin 42,765  45,023 

English 747,813  756,009 

The  data  for  New  Jersey  can  be  given  only  for 
the  last  two  years. 

1912  :918 

Science    17,509  22,478 

Latin 15,003  13,147 

English 28,540  32,230 

These  citations  are  not  selected.  Beports  were 
requested  from  what  seemed  a  fair  sample  of 
states,  namely,  N.  H.,  Vt.,  Mass.,  Conn.,  N.  Y., 
N.  J.,  Pa.,  Ohio,  Mich.,  Minn.,  la.,  Va.,  Md., 
Ky.,  Ga.,  Ore.,  Cal.  The  ones  cited  are  the 
only  ones  among  these  which  gave  the  desired 
information. 

Not  many  of  the  states  furnish,  for  a 
period  of  years,  data  regarding  the  enrolment 
in  various  subjects  in  the  high  schools.  I 
give  herewith  the  graph  (Fig.  3)  of  the  state 
of  Minnesota,  showing  the  percentage  of  the 
total  enrolment  in  science,  Latin  and  Eng- 
lish. The  percentage  in  mathematics  and  in 
the  history  group  has  remained  at  about  the 

a  P.  228,  <<Beport  of  the  State  Board  of  Edu- 
cation," 1910-11. 
4  Ohio  School  Bc4;>ort,  1913,  p.  70-73. 
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same  level.    Minnesota  will  be  free  from  the 
eoQjBervatiye  classic  tendencies  of  New  Eng- 


PiG.  3.    Diagram  showa  the  percentage  of  total 
high-school  enrottment  of  Minnesota  taking  courses 

in  science ,  Latin and  Bnglish  o  o  o. 

1  cm.  =^  3.5  peir  cent. 


Wliile  these  figures  are  all  significant  the 
enrolment  in  a  given  subject  does  not  indi- 
cate the  relative  amount  of  time  which  is  de- 
voted to  it.  The  enrolment,  for  instance,  in 
a  science  might  be  the  same  as  in  Latin,  but 
the  science  might  continue  only  for  a  single 
semester  while  the  Latin  continued  for  the 
year.  It  would  be  possible,  then,  to  measure 
the  interest  in  a  science  group  as  compared 
with  a  language  group  only  when  the  enrol- 
ment is  expressed  in  commensurate  terms. 

I  have  had  the  opportunity  recently  to  ex- 
amine the  records  of  the  high  school  at  Galva, 
Illinois.  During  the  time  covered  by  the 
graph  given  below  (Fig.  4)  the  superinten- 
dent of  schools  has  remained  unchanged.  No 
sudden  change  in  the  administration  has, 
therefore,  affected  the  curve.  The  enrolment 
has  been  figured  in  student-weeks.  Thus,  if 
twenty  students  take  Latin  for  twenty  weeks, 
the  registration  of  the  class  would  be  consid- 


Pio.  4.     Enbollmknt  m  Scisncx  and  Latin  - 

pressed  in  stndent-weeks.     1   mm.  =  33   stndent- weeks. 


in  the  GFalva,  111.,  High  School,  ex- 


land  and  her  rural  population  has  increased 
less  than  10  per  cent,  in  the  last  decade. 
Another  bit  of  evidence  comes  to  hand  in  the 
''Report  of  the  Bureau  of  Research  of  the 
Upper  Peninsula  Educational  Association" 
(Michigan) :  Not  a  single  high  school  requires 
Latin  for  graduation;  three  require  a  lan- 
guage; ten  require  science,  three  of  these 
specifying  that  it  must  be  physics;  seven  re- 
qaire  neither  science  nor  language;  six  did 
not  report. 


ered  eight  hundred  student-weeks.  The  graph 
given  in  Fig.  4  indicates  the  enrolment  in 
science  and  in  Latin  and  it  is  surprising  how 
the  two  lines  parallel  each  other.  This,  of 
course,  is  for  a  single  school  only,  but  it  is 
the  type  of  study  which  must  settle  the  ques- 
tion as  to  the  relative  interest  in  science  as 
compared  with  other  subjects. 

Elliot  R.  Downing 

Thx  XjNIVXaSITY  OF  Ghicaoo 
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PATBONIZING  THE  SOUTH  AMEBICAN 

BEPUBLIC8 

The  report  made  by  Mr.  Bard  to  the  trustees 
of  the  Carnegie  Endowment  for  Peace^  de- 
scribes a  tour  of  South  America  made  by  a 
party  of  twelve  young  men  from  our  univer- 
sitieSy  and  one  naturally  inquires  what  the 
party  proposes  to  do  in  behalf  of  international 
peace.  The  purposes  of  the  expedition  seem 
to  have  been  comprehensive — ^remarkably  so, 
in  fact — ^though  nothing  is  said  specifically 
about  peace.  It  is  inferred  that  peaceful  ends 
are  to  be  attained  through  the  cultivation  of 
friendly  relations  in  general  and  by  the  build- 
ing up  of  North  American  commerce  with 
South  America.  Any  one  who  has  much  per- 
sonal acquaintance  with  South  American  peo- 
ples and  conditions  is  necessarily  interested  in 
such  expeditions. 

It  is  fully  realized  nowadays  that  neither 
persons  nor  peoples  can  be  friends  unless  they 
have  some  acquaintance  with  each  other,  and 
we  are  bound  to  think  well  of  any  effort  that 
really  helps,  or  seems  likely  to  help,  towards 
a  better  acquaintance  with  our  Latin  neigh- 
bors. But  the  discoverer  of  a  new  country 
aways  does  well  to  be  modest  in  his  claims, 
and,  in  so  far  as  possible,  to  look  at  things  from 
the  point  of  view  of  the  country  and  of  the 
I>eople  thus  discovered.  And  really  the  busi- 
ness of  discovering  people  is  a  bit  risky,  for 
the  reason  that  they  may  not  be  entirely  new, 
nor  is  discovery  altogether  flattering  to  the 
people  discovered.  A  while  ago  Mr.  John  Doe, 
a  distinguished  North  American,  made  a  trip 
to  South  America,  where  he  was  kindly  re- 
ceived and  handsomely  treated,  and  when  he 
came  home  he  gravely  announced  that  South 
America  was  waking  up.  A  gentleman  who 
had  known  that  part  of  the  world  for  a  great 
many  years  received  the  statement  with  the 
quiet  remark :  *^  I  suspect  that  it  is  Mr.  John 
Doe  who  is  waking  up." 

i"Intelleetual  and  Oaltural  Relations  between 
the  United  States  and  the  Other  Bepnblies  of 
America,"  by  Harry  Erwin  Bard.  Publication 
No.  5^  Gamegie  Endowment  for  International 
Peace;  Division  of  Intercourse  and  Education. 
8vo,  35  pages.    Washington,  1914. 


But  Mr.  Doe's  discovery  was  not  the  first 
one,  nor  yet  is  it  the  last  one.  Various  soci- 
eties for  the  promotion  of  aU  sorts  of  thin£;Sy 
and  boards  of  trade  from  all  sorts  of  places, 
have  made  the  grand  tour  of  South  America, 
visiting  the  same  cities,  being  received  by  the 
same  people,  and  seeing  the  same  sights,  and 
they  have  all  come  home  with  the  same  story : 
''South  America  is  waking  up!'' 

When  an  organization  of  such  serious  pur- 
poses as  the  Carnegie  Endowment  for  Inter- 
national Peace  entered  the  South  American 
field,  it  was  supposed  that,  having  grown  to 
man's  estate,  we  had  now  put  away  childish 
things.  But  though  this  last  expedition  takes 
itself  very  seriously  indeed,  the  program  as 
given  in  the  published  report  looks  remarkably 
like  the  same  old  thing.  The  description  of 
the  experiences  of  one  of  these  junketing  expe- 
ditions is  much  the  same  as  that  of  any  other. 
They  make  known  their  coming  beforehand  in 
the  countries  to  be  visited,  and  the  program  is 
about  the  same  for  one  as  for  another.  Greet- 
ings are  wired  back  and  forth  from  various 
stopping-places  on  the  way,  and  even  while 
they  are  yet  at  sea,  so  that  by  the  time  one  of 
the  chief  cities  is  reached  the  whole  nation  is 
fairly  agog.  Arrived  in  port>  they  are  met  with 
special  launches  by  official  committees  ap- 
pointed by  the  government,  at  whose  expense 
they  are  put  up  and  entertained  at  the  best 
hotels;  traveling  inland  they  are  given  special 
cars  and  special  trains,  and  are  met  at  rail- 
way stations  by  various  dignitaries,  often  with 
bands  of  music  and  fireworks;  they  are  driven 
about  in  the  finest  of  motors;  they  are  shown 
all  the  showy  sights  of  the  cities  they  visit; 
they  are  taken  to  the  operas  at  public  ex- 
pense; refreshments  are  served  them  on  aU 
possible  occasions;  they  are  banqueted  and 
toasted  and  hear  beautiful  complimentary 
speeches  and  deliver  a  few  themselves;  and 
finally,  loaded  with  presents,  pictures  and 
publications  (p.  17)  they  get  back  on  board 
their  steamers  (at  government  expense  again), 
where  they  settle  down  in  Hieir  comfortable 
steamer  chairs,  profoundly  impressed  with  their 
own  importance  and  by  the  sensations  they  are 
evidently  creating.    And  all  these  manifesta- 
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tions  of  the  warm-hearted,  polite  and  gener- 
ous hospitality  of  the  Latin  i>eople8  our  i%pre- 
sentatives  accept  as  evidences  of  the  '^  waking 
up"  of  South  America,  and  as  tributes  to 
our  general  superiority,  sagacity  and  super- 
humanity. 

Thus  encouraged,  these  representatives  of 
ours— these  innocents  abroad — generally  open 
their  hearts  and  give  their  hosts  the  benefit  of 
their  wisdom  and  patronage.  In  the  present 
case  it  was  suggested  to  a  minister  and  also  to 
a  president  that  a  certain  group  of  teachers 
would  like  to  visit  the  United  States  and  the 
Panama  Exposition,  '^  and  they  seemed  pleased 
with  the  idea"  (p.  12).  And  such  a  new  idea 
too,  and  one  that  would  cost  so  little — to  us  I 
Of  the  city  of  S.  Paulo,  Brazil,  it  is  said  that 
the  ''people  show  intelligence  and  purpose  in 
all  their  movements"  (p.  8).  How  it  must 
please  the  people  of  Brazil  to  be  told  that  they 
show  intelligence  and  purx)oseI  It  is  frankly 
stated  that  the  chief  aim  of  the  party  was  to 
"make  favorable  impressions  everywhere," 
and  it  is  believed  that  the  general  impressions 
on  both  sides  were  good  (p.  20),  while  every- 
where they  found  eagerness  for  "closer  intel- 
lectual and  cultural  relations  with  the  people 
of  the  United  States"  (pp.  8,  16,  19). 

Is  it  any  wonder  that  the  utility  of  such  ex- 
peditions is  questioned  ?  What  do  these  young 
men  know,  and  what  can  they  reasonably  ex- 
pect to  learn  in  the  few  strenuous  days  spent 
among  them,  of  the  grain,  the  traditions  and 
the  point  of  view  of  the  people  of  South 
America?  This  particular  expedition  spent 
eight  days  in  Brazil,  three  days  in  Uruguay, 
six  days  in  Argentina,  nine  days  in  Chile,  and 
one  day  in  Peru — ^just  twenty-seven  days  on 
the  continent  of  South  America  I  The  author 
of  the  report  lays  stress  on  "the  experience 
and  knowledge  gained  on  this  trip"  (p.  20), 
while  some  fear  is  expressed  lest  "this  golden 
opportunity  for  mutual  service  may  pass 
without  pr<^t"  (p.  20) — ^a  fear  that  we  cor- 
dially share  with  the  members  of  the  party. 

Evidently  it  is  not  realized  by  those  who 
are  responsible  for  them  that  such  excursions 
tend  to  discredit  the  very  men —  their  f ellow- 
eountrymen — ^who   have    lived   for    years    in 


South  American  countries,  who  must  of  a 
necessity  form  the  very  groundwork  of  any 
future  business  we  can  reasonably  hope  to 
develop;  for  they  are  the  ones  who  have  built 
up  good  reputations  and  soimd  business  by 
right  living  and  right  dealing,  and  who  do 
more  for  North  American  trade  than  all  the 
junketing  expeditions  and  drum-beating  dele- 
gations ever  sent  out  either  by  public  or  by 
other  organizations  whose  judgment  is  not  on 
the  proper  footing  with  their  good  intuitions. 

Our  profound  ignorance  of  Latin  America 
is  not  to  be  whitewashed  over  by  such  proc- 
esses; nor  are  the  people  of  South  America 
of  the  kind  to  be  taken  in  with  a  lot  of  colored 
glass  beads  or  palaver. 

There  are  a  few  fundamental  principles  that 
should  be  called  to  the  serious  attention  of 
those  who  are  responsible  for  such  expeditions 
as  this  one,  or  for  efforts  of  any  kind  to  cul- 
tivate trade  or  friendly  relations  with  South 
America : 

First,  business  relations  and  business  con- 
fidence in  South  America  are  things  of  slow 
growth,  just  as  they  are  in  other  parts  of  the 
world. 

Second,  the  experience  of  residents,  and 
authorities  who  have  spent  their  lives  in  study- 
ing and  meeting  the  conditions  of  commerce 
and  intercourse  can  not  safely  or  justly  be 
brushed  aside  and  disregarded. 

Third,  if  the  people  of  Latin  America  are 
to  be  patronized  and  talked  down  to,  our 
efforts  to  gain  their  confidence  or  to  establish 
cordial  relations  with  them  will  never  meet 
with  any  genuine  success. 

John  Casper  Branneb 
Stantobo  University,  Calif., 
January  8,  1915 


A  NEW  FIELD  SCHOOL  OF  GEOLOGY  FOB 
HAEVABD   UNIVEB8ITT 

At  a  meeting  of  the  visiting  committee  of 
the  department  of  geology  and  geography  held 
with  the  members  of  the  staff  on  January  80, 
plans  were  i>resented  and  approved  for  ex- 
tending the  field  work  conducted  by  the  de- 
partment during  the  summer  months.  Pro- 
fessor Wallace  W.  Atwood,  who  recently  re- 
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signed  from  the  University  of  Chicago  to  join 
the  Harvard  stafF,  will  have  charge  of  this 
new  work,  and  dimng  the  summer  of  1915 
will  establish  a  camp  in  the  San  Jaan  Moun- 
tains of  southwestern  Colorado.  Five  weeks 
of  introduction  will  be  given,  beginning 
early  in  August  and  closing  about  the  tenth 
of  Septemiber,  and  this  course  will  be  credited 
at  Harvard  University  towards  a  degree. 

The  party  will  be  limited  in  number,  and 
opened  only  to  those  men  who  have  had  at 
least  an  introductory  college  course  in  geol- 
ogy. Under  the  direction  of  Dr.  Atwood  the 
party  wiU  actually  cooiduct  a  piece  of  geolog- 
ical survey  work,  and  at  the  close  of  the  sea- 
son have  the  opportunity  of  an  expedition 
through  the  high  mountain  area.  The  field 
chosen  is  remarkably  rich  in  its  range  of  geo- 
logical phenomena,  in  mining  interests,  and 
in  scenic  features.  The  equipment  of  the 
camp  is  provided  for  by  funds  furnished  by 
the  visiting  committee  of  the  department 
which  will  reduce  the  cost  to  each  student  to 
his  share  of  the  actual  living  and  moving  ex- 
X>enses  associated  with  the  camp,  and  it  is 
estimated  that  these  expenses  will  not  exceed 
one  hundred  dollars  for  each  member. 

Applications  for  membership  in  this  party 
should  be  addressed  to  Wallace  W.  Atwood, 
Harvard  University,  Cambridge,  Mass.,  be- 
fore May  1,  1916. 

The  usual  field  work  offered  in  Montana 
and  conducted  under  the  endowment  of  Rob- 
ert W.  Saylee  and  under  the  direction  of  Pro- 
fessor J.  B.  Woodworth  will  be  offered  during 
the  coming  summer.  That  work  will  begin 
early  in  July,  and  dose  in  time  to  permit 
those  who  wish  to  join  the  Colorado  party. 
The  combination  of  the  two  courses  permits 
the  student  to  spend  ten  weeks  under  instruc- 
tion in  the  Boeky  Mountains  during  the  com- 
ing field  season. 

The  following  members  of  the  visiting  com- 
mittee were  present  at  the  meeting  when  these 
plans  were  approved:  Messrs.  George  B. 
Leighton,  George  P.  Gardner,  Guerdon  S. 
Holden,  Livingston  Davis  and  J.  Walter 
Wood. 


TEE  aUMMEB  MEETING  OE  THE  GEOLOG- 
ICAL SOCIETY  OF  AMEBICA 

The  society  has  accepted  the  invitation  of 
the  authorities  of  the  University  of  Cali- 
fornia and  Leland  Stanford  Jr.  University  to 
hold  a  special  meeting  at  Berkeley  and  Stan- 
ford University,  August  2-7,  1915,  in  afilia- 
tion  with  the  American  Association  for  the 
Advancement  of  Science.  The  following  top- 
ics have  been  selected  for  particular  discus- 
sion during  the  geological  meetings:  (1) 
Erosion  and  deposition  in  arid  climates;  (2) 
Diastrophism  of  the  Pacific  Coast;  (8)  Petro- 
logical  problems  of  the  Pacific  area. 

The  sessions  of  Monday  and  Tuesday  will 
be  held  at  the  University  of  California  and 
that  of  August  4  at  Stanford  University. 

Excursions  under  the  leadership  of  local 
geologists  will  be  organized  during  the  re- 
maining days  of  the  week  as  follows : 

Thursday,  August  5,  to  Point  Beyes  Sta- 
tion, Marin  County,  for  an  examination  of 
the  San  Andreas  earthquake  rift. 

Friday,  August  6,  to  Mussel  Bock,  San 
Mateo  County,  by  the  Ocean  Shore  Bailway, 
for  an  examination  of  Pliocene  strata,  the 
type  section  of  the  Merced  formation  and 
post-Tertiary  deformations  of  the  coast. 

Saturday,  August  7,  two  excursions  will  be 
provided;  one  by  the  Oakland,  Antioch  & 
Eastern  Bailway  (electric)  to  Mount  Diablo 
for  an  examination  of  the  Mount  Diablo  over- 
thrust  and  the  succession  of  Tertiary  strata; 
and  the  second  to  Santa  Cruz  by  the  Southern 
Pacific  Bailway  for  an  examination  of  up- 
lifted marine  terraces. 

More  extensive  excursions  may  be  arranged 
for  the  week  following  the  meeting. 

Edmund  Otis  Hovky, 

Secretary 

SCIENTIFIC  NOTES  AND  NEWS 

Dr.  Adolf  vok  Baeter,  professor  of  chemis- 
try at  Munich,  being  eighty  years  of  age,  has 
retired  from  the  active  duties  of  his  chair. 

The  Daly  Medal  of  the  American  Geo- 
graphical Society  has  been  awarded  to  M. 
Paul  Vidal  de  la  Blache,  professor  of  geog- 
raphy at  the  Sorbonne,  Paris. 
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PktoFBSSOR  A.  Brill,  of  the  University  of 
Tubingen,  and  M.  Planck,  of  the  Uniyersity 
of  Berlin,  have  been  elected  members  of  the 
Accademia  dei  Lincei  of  Bome. 

Be.  J.  A.  MuBBAY  hafi  been  appointed  act- 
ing director  of  the  British  Imperial  Cancer 
Research  Fund. 

Br.  Theobald  Smith  went  last  week  to  Chi- 
cago to  investigate  conditions  among  cattle 
that  are  suffering  from  foot  and  mouth  dis- 
ease. Dr.  Smith  met  members  of  the  faculty 
at  the  University  of  Blinois  and  made  sug- 
gestions as  to  the  handling  of  the  situation 
by  state  authorities. 

Leave  of  absence  has  <been  given  by  Boyal 
College  of  SuiKeons,  London,  to  the  conserva- 
tor. Professor  Arthur  Keith,  for  six  weeks, 
for  the  purpose  of  going  to  America  to  de- 
Hyer  a  course  of  five  lectures  on  anthropology 
at  the  Western  Beserve  University,  Cleveland, 
Ohio. 

Professor  Francis  E.  Llotd,  of  McGill 
University,  has,  on  account  of  impaired 
health,  been  granted  leave  of  absence  for 
the  remainder  of  the  present  session.  His  ad- 
dress until  September  will  be  Carmel,  Cali- 
fornia. 

Professor  John  Button  Wright,  of  the 
Wright  Oral  School  for  the  Deaf  of  New 
York  City,  has  been  elected  a  director  of  The 
American  Association  to  Promote  the  Teach- 
ing of  Speech  to  the  Deaf. 

Captain  H.  G.  Ltons,  FJR.S.,  has  been 
elected  president  of  the  Boyal  Meteorological 
Society  and  Mr.  F.  Campbell  Bayard  and 
Commander  W.  F.  Cabome  secretaries  for  the 
ensuing  year.  The  new  members  of  the  coun- 
cil are  Mr.  J.  S.  Dines,  Mr.  A.  P.  Jenkin  and 
Sir  J.  W.  Moora 

The  officers  of  the  various  sections  of  the 
New  York  Academy  of  Medicine  for  the  year 
1915  are  as  follows :  Dermatology  and  syphilis, 
Br.  Charles  M.  Williams,  chairman,  Dr. 
Walter  J.  Heimann,  secretary;  surgery.  Dr. 
Clarence  A.  McWiUiams,  chairman.  Dr.  John 
Douglas,  secretary;  neurology  and  psychiatry, 
Br.  Israel  Strauss,  chairman.  Dr.  Foster  Ken- 


nedy, secretary;  pediatrics,  Dr.  Walter  L. 
Carr,  chairman.  Dr.  Boyal  S.  Haynes,  secre- 
tary; otology.  Dr.  0.  D.  Van  Wagenen,  chair- 
man.  Dr.  John  A.  Bobinson,  secretary; 
ophthalmology.  Dr.  H.  H.  Tyson,  chairman. 
Dr.  George  H.  Bell,  secretary;  medicine,  Dr. 
T.  Stuart  Hart,  chairman,  Dr.  Nellis  B.  Fos- 
ter, secretary;  genito-urinary  diseases.  Dr.  Leo 
Buerger,  chairman.  Dr.  A.  B.  Stevens,  secre- 
tary; orthopedic  surgery.  Dr.  Arthur  H.  Cilley, 
chairman.  Dr.  P.  W.  Boberts,  secretary;  ob- 
stetrics and  gynecology.  Dr.  LeBoy  Broun, 
chairman.  Dr.  Oeorge  W.  Kosmak,  secretary; 
laryngology  and  rhinology.  Dr.  Hubert  Arrow- 
smith,  chairman.  Dr.  Francis  W.  White,  sec- 
retary. 

On  the  Bichard  B.  Westbrook  Free  Lecture- 
ship of  the  Wagner  Free  Institute  of  Science, 
four  lectures  on  Invisible  Light,  illustrated 
with  experiments  and  lantern  slides,  are  being* 
given  by  Professor  Bobert  Williams  Wood,  of 
the  Johns  Hopkins  University,  on  Tuesdays, 
February  9, 16  and  23  and  March  2. 

At  the  regular  monthly  meeting  of  the  Cos- 
mos Club,  Washington,  on  February  8,  Gen- 
eral A.  W.  Greeley  delivered  an  address  on 
"The  Continent  of  Antarctica.*' 

Professor  J.  C.  Bose,  of  Calcutta,  India» 
gave  two  lectures  toward  the  end  of  January 
at  the  University  of  Illinois,  the  first  on 
"Plant  Autographs  and  their  Bevelations,'' 
the  second  on  "  The  Curve  of  Life  and  Death." 

The  annual  Samuel  D.  Gross  lecture  has 
been  delivered  at  the  Jefferson  Hospital,  Phil- 
adelphia, by  J.  Chalmers  Da  Costa,  professor 
of  surgery  at  the  Jefferson  Medical  College. 

The  Galton  dinner  and  lecture  instituted 
last  year  by  the  Eugenics  Education  Society 
in  honor  of  the  memory  of  Sir  Francis  Gal- 
ton, will  be  held  this  year,  as  before,  on  the 
anniversary  of  his  birth,  February  16.  Pro- 
fessor J.  A.  Thomson  will  deliver  a  lecture 
which  will  deal  with  eugenics  and  the  war. 

We  learn  from  Nature  that  Professor 
George  Forbes,  who  has  been  entrueted  by 
Lady  Gill  with  the  duty  of  preparing  a  me- 
moir of  her  late  husband,  would  be  glad  to  be 
favored  with  any  letters  which  have  been  pre- 
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Served  by  Sir  David  Qill'^s  numerous  correa- 
pondents;  and  would  greatly  appreciate  any 
notes — ^narrative,  historical,  appreciative  or 
anecdotal — ^relating  to  Sir  David's  life  and 
personality.  All  original  letters  or  other  doc- 
uments will  be  carefully  preserved,  and  re- 
turned' to  the  senders  at  as  early  a  date  as 
possible.  Such  communications  should  be 
addressed  to  Professor  Forbes  at  11  Little  Col- 
lege Street,  Westminster. 

Thb  death  is  announced  of  Dr.  Anthony 
Woodward,  at  one  time  assistant  in  the  de- 
partment of  geology  and  for  thirty-seven  years 
librarian  of  the  American  Museum  of  Nat- 
ural History,  New  York  City. 

M.  Alfred  Tournier,  formerly  professor  of 
viticulture  at  the  University  of  California  and 
later  connected  with  the  IT.  S.  Department  of 
Agriculture,  was  killed  on  December  12  in  the 
war. 

Vice-admiral  Sm  George  Nares,  K.C.B., 
1P.K.S.,  the  distinguished  British  navigator, 
^commander  of  the  Challenger  and  of  Arctic 
'and  other  scientific  expeditions,  died  on  Janu- 
Hry  16,  at  the  age  of  eighty-four  years. 

Mr.  J.  S.  Harding,  connected  with  the  Brit- 
ish Meteorological  Office  from  its  establish- 
ment in  1854,  until  his  retirement  in  1906, 
died  on  January  11,  at  the  age  of  seventy-five 
years. 

Dr.  Otto  Russlin,  professor  of  zoology  in 
the  Technical  School  at  Karlsruhe,  has  died 
at  the  age  of  sixty-five  years. 

Professor  J.  Rosenthal,  professor  of  physi- 
ology at  Erlangen,  has  died  at  the  age  of 
seventy-seven  years. 

Dr.  Kakl  Liebermann,  professor  of  organic 
chemistry  at  Berlin,  has  died  at  the  age  of 
seventy-two  years. 

Dr.  Otto  Soheuer,  decent  for  applied  chem- 
istry at  Geneva,  has  been  killed  while  serving 
in  the  Austrian  army. 

Among  the  examinations  announced  by  the 
New  York  State  civil  service  commission  on 
February  27  is  one  for  assistant  in  paleontol- 
ogy in  the  state  museum,  at  a  salary  of  $1,200. 


Candidates  must  be  graduates  of  an  approved 
college  with  some  experience  in  museum  work. 
They  should  also  be  able  to  pass  an  examina- 
tion covering  the  following :  The  principles  and 
elements  of  general  geology;  the  principles  and 
elements  of  stratigraphic  geology  or  strati- 
graphy, with  definite  knowledge  of  the  classi- 
fication of  the  geological  formations,  more 
specially  and  in  some  detail,  those  of  the 
Paleozoic  system;  the  principles  and  elements 
of  general  biology;  the  elements  of  zoologry, 
specially  of  the  branches  herewith  named: 
morphology  and  classification  of  animals; 
embryology;  the  theories  and  demonstrations 
of  phylogeny  and  evolution ;  the  principles  and 
elements  of  botany  with  special  reference  to 
classification;  familiarity  with  the  local  flora 
and  the  histology  of  trees. 

The  Royal  Academy  of  Medicine  of  Turin 
announces  that  the  thirteenth  Riberi  pri^e  of 
the  value  of  £800  is  ofiered  for  the  best  med- 
ical research  work  presented  before  December 
81,  1916.  Particulars  may  be  obtained  from 
Dr.  V.  Oliva,  secretary  of  the  academy. 

An  emergency  appropriation  of  $10,000  was 
made  by  the  Kansas  legislature  on  February  2 
to  finance  the  fight  of  the  state  against  the 
foot  and  mouth  disease  in  four  counties  under 
federal  quarantine.  The  action  followed  a  spe- 
cial message  from  Governor  Capper  asking  the 
appropriation. 

Agcx)rding  to  the  London  correspondent  of 
the  Journal  of  the  American  Medical  Associa- 
tion the  scarcity  of  physicians  created  by  the 
war  is  illustrated  by  the  statement  of  the 
secretary  of  the  Wolverhampton  Oeneral  Hos- 
pital, at  a  meeting  of  the  committee.  He  could 
well  remember  the  time  when  it  was  quite  a 
conunon  thing,  when  they  advertised  for  a 
house  surgeon  or  physician,  to  receive  from 
ten  to  twenty  applications  for  one  post.  Things 
gradually  became  worse,  however,  until,  ad- 
vertise as  they  would,  they  absolutely  failed  to 
get  any  applications  for  the  post  vacant.  He 
was  sent  off  to  London  and  visited  nine  of  the 
leading  medical  schools,  and  the  result  was 
that  after  extreme  difficulty  the  resident  post 
was  filled.  As  soon  as  it  was  known  that  med- 
ical officers  were  wanted  in  the  army  and  navy^ 
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all  the  resident  medical  staff  volxinteered.  On 
two  occasions  it  had  been  impossible  for  mem- 
bers of  the  honorary  staff  to  see  all  the  out- 
patients. He  had  gone  to  London  again,  and 
did  the  round  of  the  medical  sdiools.  He  could 
not  find  a  single  man  who  wanted  employment 
as  a  doctor,  and  theirs  was  not  the  only  hos- 
pital in  such  a  position.  They  had  had  to  fall 
back  on  medical  women.  But  though  obtain- 
able, they  too  were  scarce.  Their  resident 
staff  now  consists  of  one  man  and  three 
women. 

Mr,  Wm.  Barclay  Parsons  has  written  to 
the  editor  of  the  New  York  Times  as  follows : 
''The  recent  accomplishing  of  transmitting 
sgeech  between  New  York  and  San  Francisco 
is  an  event  that  rightly  has  attracted  public 
attention.  It  is  an  achievement  of  the  very 
highest  importance,  and  reflects  great  credit 
on  aU  concerned.  It  is,  however,  a  matter  of 
great  surprise  that  in  no  New  York  newspaper 
that  I  have  seen  has  any  mention  been  made 
of  the  man  to  whom  the  scientific  honor  is 
wholly  due.  Even  the  president  himself  con- 
gratulated Mr.  Bell  upon  his  accomplishment, 
overlooking  the  fact  that  the  instruments  used 
to  send  and  receive  the  first  transcontinental 
message  were  those  used  forty  years  ago,  show- 
ing that  whatever  advance  was  indicated  by 
the  transmission  of  speech  over  3,400  miles  of 
wire  was  not  due  to  the  instruments  at  the  ends. 
This  great  and  heretofore  never-accomplished 
feat  is  due  entirely  to  the  work  of  Professor 
Michael  I.  Pupin,  of  Columbia  University, 
▼ho,  by  certain  simple  devices,  has  made  poe- 
Bible  the  use  of  long  wires  in  telephony.  Al- 
though the  devices  themselves  are  simple,  their 
design  was  reached  only  after  the  most  pains- 
taking and  elaborate  mathematical  analysis. 
The  final  result  is  intensely  practical,  but  it  is 
based  on  work  of  the  highest  order  of  pure 
science.*' 

With  a  view  of  acquainting  the  public  with 
the  standards,  and  the  results  of  recent  ex- 
periments conducted  on  standardized  raw 
cotton,  the  division  of  textiles  of  the  IT.  S. 
National  Museum  has  recently  placed  on  ex- 
hibition in  the  cotton  section  the  nine  official 
grades  of  white  American  upland  raw  cotton; 


also  a  series  of  samples  of  the  waste  cotton 
obtained  from  standardized  graded  cotton, 
and  samples  of  No.  22's  warp  yam  made  from 
the  five  standard  full  grades  of  raw  upland 
cotton.  The  principal  factors  which  mark 
the  grade  of  a  cotton  are  (1)  the  foreign  mat^ 
ter  or  impurities,  such  as  broken  leaves,  dirt, 
sand,  strings,  motes,  naps,  gin-cut  fiber,  etc., 
contained  therein,  and  (2)  color.  The  differ- 
ences between  the  several  gn^ades  can  be  deter- 
mined only  by  the  trained  eye,  but  the  lower- 
ing of  the  grade  due  to  increasing  amounts  of 
foreign  matter  can  be  made  evident  by  show- 
ing the  actual  amount  of  waste  material  ob- 
tained from  a  definite  quantity  of  cotton.  To 
demonstrate  these  differences,  a  certain  quan- 
tity of  graded  cotton  was  carried  through  the 
regular  operations  preparatory  to  spinning, 
the  amount  of  waste  produced  in  each  opera- 
tion being  carefully  preserved,  labeled  and  ar- 
ranged in  exhibition  boxes.  The  series  of 
samples  illustrating  these  experiments,  now 
on  exhibition  in  the  National  Museum,  begins 
with  a  box  containing  four  samples,  each  of 
the  five  full  grades  of  Standard  Atlantic  States 
Upland  Cotton,  showing  "Good  Ordinary,*' 
"Low  Middling,''  "Middling,''  "Good  Mid- 
dling "  and  "  Middling  Fair,"  the  last  of  which 
is  the  highest  grade.  The  second  series  illus- 
trates upland  cotton  picker  waste,  and  com- 
prises one  sample  from  each  of  the  five  full 
grades  of  standard  upland  cotton  extracted  by 
the  machines  employed  in  opening  and  prepar- 
ing raw  cotton  for  the  carding  machine.  The 
picker  waste  is  thrown  out  by  the  four  follow- 
ing machines:  the  preparer  or  opener,  the 
breaker,  the  intermediate  and  the  finisher. 
The  third  series  comprises  a  box  containing 
one  sample  each  of  card  motes,  card  fly  and 
card  strippings,  from  the  five  full  grades  of 
standard  upland  cotton,  and  shows  the  matter 
thrown  out  as  waste  in  carding  raw  cotton. 
The  final  box  includes  one  sample  of  yam 
spun  from  gray  and  bleached  raw  stock  of  each 
of  the  five  grades  of  standardized  eastern  and 
western  upland  cotton  and  comprises  20  sam- 
ples in  all.  Although  the  standard  grades  of 
cotton  were  established  by  the  government 
some  time  ago,  this  is  the  first  exhibit  show- 
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ing  the  waste  from  the  various  processes  of 
manufacture  through  which  cotton  passes. 

The  fuel  value  of  two  pounds  of  wood  is 
roughly  equivalent  to  that  of  one  pound  of 
coal.    This  is  given  as  the  result  of  certain 
calculations  now  being  made   in  the  forest 
service  laboratory,  which  show  also  about  how 
many  cords  of  certain  kinds  of  wood  are  re- 
quired to  obtain  an  amount  of  heat  equal  to 
that  in  a  ton  of  coal.    Certain  kinds  of  wood, 
such    as    hickory,    oak,    beech,    birch,    hard 
maple,  ash,   elm,   locust,   longleaf   pine   and 
cherry,  have  fairly  high  heat  values,  and  only 
one  cord  of  seasoned  wood  of  these  species  is 
required  to  equal  one  ton  of  good  coal.     It 
takes  a  cord  and  a  half  of  shortleaf  pine,  hem- 
lock, red  gum,  Douglas  fir,  sycamore  and  soft 
maple  to  equal  a  ton  of  coal,  and  two  cords 
of  cedar,  redwood,  popular,  catalpa,  Norway 
pine,  cypress,  basswood,  spruce  and  white  pine. 
Equal   weights   of  dry,   non-resinous   woods, 
however,  are  said  to  have  practically  the  same 
heat  value  regardless  of  species,  and  as  a  con- 
sequence it  can  be  stated  as  a  general  propo- 
sition that  the  heavier  the  wood  the  more 
heat  to  the  cord.     Weight  for  weight,  how- 
ever, there  is  very  little  difference  between 
various  species;  the  average  heat  for  all  that 
have  been  calculated  is  4,600  calories,  or  heat 
units,  per  kilogram.    A  kilogram  of  resin  will 
develop  9,400  heat  units,  or  about  twice  the 
average  for  wood.    As  a  consequence,  resinous 
woods  have  a  greater  heat  value  per  pound 
than  non-resinous  woods,  and  this  increased 
value  varies,  of  course,  with  the  resin  content. 
The  available  heat  value  of  a  cord  of  wood  de- 
pends on  many  different  factors.    It  has  a  re- 
lation not  only  to  the  amount  of  resin  it  con- 
tains but  to  the  amount  of  moisture  present. 
Furthermore,  cords  vary  as  to  the  amount  of 
solid  wood  they  contain,  even  when  they  are 
of  the  standard  dimension  and  occupy   128 
cubic  feet  of  space.    A  certain  proportion  of 
this  space  is  made  up  of  air  spaces  between 
the  sticks,  and  this  air  space  may  be  consider- 
able in  a  cord  made  of  twisted,  crooked  and 
knotty  sticks.     Out  of  the  128  cubic  feet,  a 
fair  average  of  solid  wood  is  about  80  cubic 
feet.     It  is  pointed  out,  however,  that  heat 


value  is  not  the  only  test  of  usefulness  in  fuel 
wood  and  since  95  per  cent,  of  all  wood  used 
for  fuel  is  consumed  for  domestic  purposes, 
largely  in  farm  houses,  such  factors  as  rapid- 
ity of  burning  and  ease  of  lighting  are  im- 
portant. Each  section  of  the  country  has  its 
favored  woods  and  these  are  said  to  be,  in  gen- 
eral, the  right  ones  to  use.  Hickory,  of  the  non- 
resinous  woods,  has  the  highest  fuel  value  per 
unit  volume  of  wood,  and  has  other  advantages. 
It  bums  evenly,  and,  as  housewives  say,  holds 
the  heat.  The  oaks  come  next,  followed  by 
beech,  birch  and  maple.  Pine  has  a  relatively 
low  heat  value  per  unit  volume,  but  has  other 
advantages.  It  ignites  readily  and  gives  out  a 
quick  hot  flame,  but  one  that  soon  dies  down. 
This  makes  it  a  favorite  with  rural  house- 
keepers as  a  summer  wood,  because  it  is  par- 
ticularly adapted  for  hot  days  in  the  kitchen. 
The  fuel  qualities  of  chestnut  adapt  it  par- 
ticularly to  work  in  brass  foimdries,  where  it 
gives  just  the  required  amount  of  heat  and  it 
is  therefore  in  favor.  Ooastwise  vessels  in 
Florida  pay  twice  as  much  for  Florida  button- 
wood  as  for  any  other,  because  it  bums  with 
an  even  heat  and  with  a  minimum  amount  of 
smoke  and  ash.  The  principal  disadvantage 
of  the  resinous  pines  is  their  oily  black  smoke. 

The  museum  of  the  California  Academy  of 
Sciences  has  received  as  a  gift  the  large  col- 
lection of  marine,  freshwater  and  land  sheDfl 
assembled  by  the  late  Henry  Hemphill.  The 
generous  donor  is  Mrs.  Charlotte  Hosmer,  of 
Oakland,  California,  the  daughter  of  Mr. 
Hemphill.  The  collection  contains  between 
60,000  and  70,000  specimens,  representing  12,«^ 
000  to  16,000  species,  and  is  particularly  rich 
in  west  coast  species.  The  museum  of  the 
academy  has  also  reoently  acquired  the  entire 
Lowe  collection  of  Indian  baskets,  pottery, 
stone  implements,  Navaho  and  Chilkat  blan- 
kets, and  miscellaneous  objects  of  Indian 
manufacture  and  use.  This  collection  com- 
prises more  than  1,500  Indian  baskets,  and 
several  hxmdred  pieces  of  pottery  and  mis- 
cellaneous objects.  The  collection  of  baskets, 
which  is  said  to  be  one  of  the  most  complete 
and   valuable   in   existence   relating   to   the 
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Pacific  coast  tribes,  is  the  result  of  manj 
yean  devoted  to  the  subject  by  the  late  Pro- 
fessor and  Mrs.  T.  S.  0,  Lowe,  of  Pasadena. 
TLe  collection  comes  to  the  academy  as  an 
indefinite  loan  through  the  generosity  of  Hon. 
Wm.  M.  Fitzhugh,  of  San  Francisco.     Mr. 
Titzhnc^  not  only  gives  the  collection,  but  will 
also  meet  all  the  expenses  of  labeling,  card 
catalogiiing,  providing  cases  of  the  best  type 
and  installing  the  collection  in  the  academy's 
new  mnsemn  building  now  under  construc- 
tion in  Golden  Gate  Park. 

Bt  an  amendment  to  the  by-laws  recently 
adopted  by  the  Academy  of  Natural  Sciences 
of  Philadelphia,  the  members  can  now  borrow 
certain  books  to  be  designated  by  the  librarian 
and  the  library  conunittee.  The  library  has 
been  exdnsively  for  reference,  no  one  having 
been  allowed  to  take  books  from  the  building, 
since  1859. 

These  has  been  a  decline  of  more  than 
6,000  aiyplications  for  patents  during  1914  in 
Oreat  Britain.  Whereas  in  1913  the  number 
of  patents  applied  for  was  over  81,000 — ^prac- 
tically the  same  as  the  preceding  year — ^the 
total  of  1914  amounts  to  barely  25,000.  The 
causes  of  this  falling  off  are  said  to  be  the 
interference  with  certain  trades  consequent 
upon  the  war  and  the  cessation  of  applications 
from  hostile  countries.  As  these  causes  apply 
to  only  the  last  five  months  of  the  year,  the 
iecreaae  during  that  period  amounts  to  about 
one  half. 

A  SERIES  of  six  popular  demonstrations  in 
science  has  been  arranged  by  Syracuse  IJni- 
rersity  and  the  Technology  Club  of  Syracuse, 
as  follows: 

January  14 — The  production  and  application  of 
eleetrieity:  Dean  William  P.  Graham,  of  Smith 
College  of  Applied  Science. 

January  21 — Some  of  our  common  birds  and  how 
thej  are  helpful  or  harmful:  Dr.  Chaa.  C.  Adams, 
forest  soologist  of  the  New  York  State  College  of 
Forestry. 

January  28 — ^Bacteria,  frienda  and  foes:  Pro- 
feaor  H.  N.  Jones,  of  the  department  of  baeteriol- 
0S7y  Syracuse  University. 

February  4— -Gas  engines — their  construction  and 
operation:  Mr.  George  Babcock,  expert  with  the 
PrankHn  Automobile  Co. 


February  11 — ^How  timber  decays  and  how  this 
decay  may  be  prevented:  Dean  Hugh  P.  Baker,  of 
the  New  York  State  College  of  Forestry. 

February  18 — Illuminating  and  other  gases  and 
how  they  are  produced  and  used  in  our  industries: 
Dr.  E.  N.  Pattee  and  Professor  C.  B.  Hoover,  of 
the  department  of  chemistry  of  Syracuse  Univer- 
sity. 


UNIVEB8ITT    AND    SDUCATIONAL    NBW8 

Mr.  Oeorge  Skelton  Yuill,  of  London  and 
Australia,  has  given  a  sum  of  $20,000  to  the 
University  of  Aberdeen  to  found  a  scholar- 
ship in  diemistry  in  the  memory  of  the  arts 
class  of  1864-68,  of  which  he  was  a  member. 
The  scholarship  will  be  held'  by  a  student  of 
the  university  for  the  purpose  of  research 
within  it,  or  for  the  study  of  the  practical 
applications  of  chemistry  elsewhere.  Mr. 
James  Campbell,  LLJ).,  chairman  of  the  gov- 
ernors of  the  North  of  Scotland  College  of 
Agriculture,  has  foimded  four  bursaries  or 
scholarships  to  be  held  by  students  of  the  uni* 
versity  in  the  college. 

It  is  stated  that  there  are  this  year  matric- 
ulated in  the  University  of  Berlin  7,037  men 
and  898  women,  as  compared  with  8,200  men 
and  859  women  last  winter. 

Dr.  William  H.  Park  has  offered  his  resig- 
nation as  dean  of  the  New  York  University 
Medical  College  because  of  the  ruling  of  the 
department  of  health  that  its  department  heads 
shall  not  hold  administrative  positions  else- 
where. Dr.  Park  is  director  of  laboratories. 
He  will  retain  his  ];>osition  as  professor  of  bac- 
teriology and  hygiene  in  the  college. 

Professor  de  la  ValiJe  Poussik,  of  the 
University  of  Louvain,  will,  as  has  already 
been  announced,  give  a  course  of  lectures  at 
Harvard  University.  The  lectures  which  will 
be  in  French  are  on  Lebesque  Integrals.  The 
first  lecture  will  be  given  on  February  16  and 
the  course  will  be  given  twice  (possible  three 
times)  a  week  throughout  the  remainder  of  the 
academic  year.  There  will  also  be  supplemen- 
tary lectures  and  explanations  in  English  by 
Dr.  Dunham  Jackson. 
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Professor  K.  M.  Barton,  of  the  University 
of  New  Mexico,  has  been  appointed  professor 
of  mathematics  in  Lombard  Collega 


DISCUSSION  AND  COBBESPONDENCB 

THE   RATE   OF   CONTINENTAL   DENUDATION^ 

In  an  article  bearing  the  above  title,  pub- 
lished in  Science,  December  25,  1914,  Charles 
Keyes  contends  that  determinations  of  mineral 
matter  carried  by  such  streams  as  the  Missis- 
sippi are  of  little  or  no  value,  particularly  as  a 
basis  for  estimates  of  "  the  rate  of  lowering  of 
the  continental  surface  through  stream  cor- 
rasion"  (and  transportation?).  To  the  pres- 
ent writer  it  seems  that  the  article  as  a  whole 
and  most  of  the  individual  statements  in  it  are 
likely  to  give  many  readers  a  wrong  impres- 
sion, and  that  some  of  the  statements,  for  ex- 
ample that  "The  elaborate  stream  measure- 
ments thus  go  for  naught"  are  altogether  and 
demonstrably  untrue. 

The  great  practical  value  of  the  water  anal- 
yses is  too  obvious  to  need  elucidation.  They 
are  essential  in  water-supply  problems  almost 
innumerable,  especially  in  connection  with 
providing  water  for  industrial  and  municipal 
use,  and  for  irrigation ;  in  fact  they  were  made 
primarily  for  use  in  solving  just  such  prob- 
lems, not  "with  the  express  purpose  of  deter- 
mining the  rate  of  lowering  "  of  the  land  sur- 
face. The  measurements  of  stream  discharge 
that  have  been  utilized  in  calculating  the 
rates  of  denudation  furnish  the  basic  data 
for  many  of  the  greatest  public  and  private 
hydraulic  developments  in  the  United  States. 

The  educational  value  of  the  data  afforded 
by  these  determinations  is  equally  obvious. 
That  the  Mississippi  is  gathering  from  the  sur- 
face, mostly  from  the  soil,  of  its  own  basin  sev- 
eral hundred  million  tons  of  earthy  material 
every  year  and  is  dumping  this  material  into  the 
Gulf  of  Mexico;  that  practically  none  of  this 
material  is  being  returned;  that  some  parts 
of  the  basin  are  losing  by  stream  action  more 
rapidly  than  others;  that  the  earth's  surface 
everywhere  is  being  continually  modified  by 
such  action — ^valleys  carved,  hills  razed,  and 

1  Published  by  permisBion  of  the  Director,  U.  S. 
Geological   Survey. 


so  on — ^these  are  not  facts  that  it  is  worthless 
to  ascertain. 

Apparently  Mr.  Keyes  wishes  to  convince 
his  readers  that  the  stream  observations  that 
he  assails  are  futile  because  the  effects  of 
stream  action  are  modified  by  internal  earth 
movements  and  by  the  introduction  of  wind- 
blown materials. 

That  parts  of  the  Mississippi  basin  have 
been  uplifted  in  past  geologic  time  is  a  matter 
of  common  knowledge,  but  the  writer  does  not 
see  that  it  affects  the  precision  of  conclusions 
regarding  the  amount  of  material  now  bein^ 
removed  by  the  streams.  The  statement  that 
''Since  Glacial  times — perhaps  10,000  years 
ago — ^a  very  considerable  part  of  the  upper 
Mississippi  Valley  appears  to  have  been  ele- 
vated not  less  than  500  or  600  feet"  must 
have  reference  to  the  remarkable  work  of  late 
years  on  raised  Pleistocene  beaches  of  the 
Great  Lakes,  but  the  published  reports  on  this 
work  indicate  that  only  a  small  part  of  the 
Mississippi  Valley  has  been  affected  by  the 
uplift,  and  none  of  it  so  much  as  500  or  600 
feet.  The  500-  and  600-foot  isobases  lie  en- 
tirely outside  of  the  Mississippi  basin  in  the 
vicinities  of  Lake  Superior  and  Quebec. 

As  to  wind  dei>08its,  it  should  be  remem- 
bered that  strata  of  other  than  wind  origin  lie 
at  or  near  the  surface  throughout  the  Missis- 
sippi basin,  whereas  if  dust  had  been  accumu- 
lating ''over  tile  entire  Mississippi  Valley 
faster  than  the  river  and  its  tributaries  are 
carrying  rock  waste  to  the  sea,"  water-laid 
and  ice-laid  materials  would  not  outcrop  but 
would  be  deeply  buried  under  eolian  dust  instead 
of  under  products  of  their  own  decomposition. 
That  large  quantities  of  material  have  been 
and  are  being  shifted  by  the  wind  no  one 
doubts.  The  literature  on  the  subject  is 
voluminous,  as  is  shown  by  the  excellent  bibli- 
ography compiled  by  Stuntz  and  Free^  and 
many  precise  data  have  been  recorded.  For 
example,  J.  A.  Udden  calculated  in  1894  that 
the  capacity  of  the  atmosphere  over  the  Mis- 
sissippi basin  to  transport  dust  may  be  a  thou- 
sand times  that  of  the  river,  but  he  did  not 
fail  to  observe  that  the  actual  load  carried  by 
the  air  is  "an  insignificant  fraction"  of  its 
capacity  load.    Dust,  however,  is  shifted  back 
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and  forth  in  the  basin  by  the  wind,  whereas 
stream  sediment  and  dissolved  matter  travel 
in  one  direction  only.  It  is  well  known  that 
in  drawing  conclusions  regarding  the  rate  of 
denudation  account  should  be  taken  of  the 
material  transported  by  wind.  Attention  was 
called  to  this  factor  of  the  problem  by  E.  E. 
Free  in  an  article  published  in  Soience,  March 
12, 1909,  but  it  is  difficult  to  comprehend  how 
conclnsions  as  to  the  "  rate  of  lowering  of  the 
continental  surface  through  stream  corrasion  ** 
are  affected  by  aerial  transportation.  (Erosion 
rather  than  corrasion  is  probably  here  meant, 
for  corrasion  does  not  include  transportation.) 
In  ihe  fourth  paragraph  of  his  article  Mr. 
Keyes  speaks  of  wind-blown  dust  and  then 
says: 

In  recent  geologic  times  also,  the  western  half 
of  the  basin  has  aetnaUy  had  deposits  laid  down 
upon  its  sarfaee  to  a  thickness  of  not  less  than 
1,000  feet 

Now  if  "  recent  geologic  times ''  means  most 
of  the  Tertiary  and  Quaternary  periods  (of 
vhich  Recent  time  is  but  a  small  part);  if 
the  "  'western  half  of  the  basin  "  means  a  part 
of  the  western  half  of  the  basin;  and  if  '* de- 
posits^ means  not  only  wind  deposits  (loess 
and  sand)  but  also  and  predominantly  aqueous 
deposits,  the  statement  would  api>ear  to  be  in 
accord  with  the  facts.  Nevertheless  it  might 
still  be  characterized  as  trite  and  irrelevant, 
for  the  existence  of  Tertiary  and  Quaternary 
strata  in  the  western  part  of  the  basin  is  well 
known  and  the  conmionly  accepted  conclusion 
that  the  great  western  tributary,  Missouri 
River,  carries  150  to  200  million  tons  of  min- 
eral matter  out  of  its  drainage  basin  every 
year  is  on  just  as  firm  a  basis  as  before. 

Eugene  Wesley  Shaw 

ALBIXISM    IN    the    ENGLISH    SPABROW 

To  THE  Editor  of  Science:  The  note  in 
Science  of  January  1,  concerning  albinism  in 
the  English  sparrow  recalls  several  observa- 
tions made  by  the  present  writer  at  various 
times.  Semi-albinism,  or  spotting,  or  mottling 
with  white  in  the  plumage  of  these  birds  is 
not  at  all  rare,  though  of  course  not  partic- 
ularly conspicuous  unless  one  is  especially 


used  to  the  study  of  birds  in  the  open.  I  have 
seen  this  feature  among  these  sparrows  both 
in  this  country  and  in  Euroi>e  at  several  times 
and  places.  But  complete  albinism  is  less 
common,  though  not  so  rare  as  the  note  re- 
ferred to  above  might  imply.  A  number  of 
years  ago  in  Oxford,  Ohio,  I  found  in  a 
brood  of  sparrows  just  in  flight  from  the  nest 
three  specimens  which  were  perfectly  white, 
and  with  the  characteristic  pink  eyes  of  the 
pure  albino.  Two  of  these  birds  I  was  able 
to  capture,  the  other  escaped.  Two  of  the 
same  brood  were  quite  normal  in  plumage. 
Neither  of  the  parent  birds  was  an  albino, 
and  so  far  as  one  could  know  the  phenomenon 
was  quite  spontaneous  in  this  brood.  Another 
case  which  came  to  my  knowledge  quite  re- 
cently was  in  Syracuse.  In  this  case  a  single 
specimen  was  observed  by  school  children  of 
one  of  the  grammar  spools  of  the  city  who  at 
once  ran  to  the  teacher  with  the  news,  and 
the  teacher  having  seen  it  communicated  with 
me  as  to  the  significance  of  a  feature  quite 
new  to  her.  While  I  did  not  see  this  specimen 
myself,  the  validity  of  the  case  is  beyond 
doubt  and  may  be  accepted  as  another  ex- 
ample of  the  phenomenon. 

In  this  connection  it  may  be  well  to  call 
attention  to  several  cases  of  partial  albinism 
which  I  have  noted  in  the  common  robin. 
Several  years  ago  I  found  such  a  female  robin 
brooding  a  nest  near  my  house  and  I  took 
pains  to  watch  the  outcome.  None  of  the 
young  gave  any  indication  of  white  plumage. 
Another  case  has  come  under  observation  in 
a  park  adjoining  my  present  home  in  Syra- 
cuse. Here  again,  the  robin  was  a  female, 
and  had  a  conspicuous  patch  of  white  feathers 
on  the  back  and  shoulder.  The  specimen  has 
been  noted  now  for  three  successive  summers, 
and  though  careful  attention  has  been  directed 
to  the  young  no  evidence  of  similar  markings 
has  been  noted.  Albinism  being  a  recessive 
character  tends  to  disappear  under  ordinary 
conditions  of  mating,  hence  its  comparative 
rarity  in  a  state  of  nature. 

Charles  W.  HARGrrr 
Syracuse  University, 
Syracuse,  N.  Y. 
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SCIENTIFIC  BOOKS 

Legons  sur  les  Fonctions  de  Lignes.  Pro- 
fess^es  k  la  Sorbonne  en  1912,  par  Viro 
VoLTERRA,  recueillies  et  redig^es  par  Joseph 
P6Ri:s.  Paris,  Gauthier  Villars,  1913. 
The  point  of  view  of  this  book  of  Volterra's 
is  the  systematic  generalization  of  systems  of 
relations  of  simple  type  by  means  of  a  passage 
from  finite  to  infinite.  We  are  already  fa- 
miliar with  this  procedure,  in  the  subject  of 
integral  equations,  first  in  the  work  of  Volterra 
himself,  suggested  then  in  the  work  of  Fred- 
holm,  and  minutely  worked  out  in  the  papers 
of  Hilbert,  his  associates  and  students.  But 
whereas  perhaps  Hilbert  has  limited  himself 
to  a  few  asx>ects  of  the  question  and  rigorously 
justified  the  passage  from  finite  to  infinite, 
considering  the  subject  of  forms  in  an  infinite 
number  of  variables  as  a  subject  for  investiga- 
tion in  itself,  Volterra  has  made  wide  applica- 
tion of  an  heuristic  device  for  the  purpose  of 
obtaining  results,  which  can  then  sometimes 
more  simply  be  justified  by  methods  proper  to 
the  new  subjects  themselves.  This  device  is 
as  old  as  the  idea  of  infinitesimals. 

After  mentioning  the  familiar  generaliza- 
tions of  this  kind,  of  sum  and  product,  Vol- 
terra considers  briefiy  the  subject  of  the  gen- 
eralization of  the  multiplication  of  substitu- 
tions, coordinate  with  the  integration  of  linear 
differential  equations,  and  then  devotes  the 
pages  of  the  book  proper  to  the  generalization 
of  the  idea  of  function  of  several  variables. 
This  generalization  involves  the  general  prin- 
ciples of  the  study  of  functional  relations. 

We  are  concerned  then,  in  the  limit,  with 
the  investigation  of  functions  which  depend 
on  an  infinite  number  of  variables — ^in  par- 
ticular, on  all  the  points  of  a  curve,  or  on  all 
the  values  of  another  function  throughout  a 
certain  interval.  The  general  method  of  mak- 
ing such  a  study  is  by  procedure  from  the 
finite  to  the  infinite. 

As  an  illustration  of  such  a  procedure,  Vol- 
terra cites,  in  the  Introduction,  a  treatment  of 
the  restricted  problem  of  three  bodies,  by 
the  application  of  Cauchy's  method.  The  mo- 
tion of  the  small  body,  the  only  one  not 
known,  can  be  determined  by  summing  the 
motions  obtained  by  considering  the  larger 


bodies  as  temporarily  fixed  at  various  xK>ints 
of  their  orbits,  and  proceeding  to  the  limit  as 
these  various  points  on  each  orbit  are  taken 
closer  and  closer  together. 

Another  passage  of  the  Introduction  rdates 
to  the  definition  of  the  derivative  of  a  func- 
tion of  a  curve,  and  is  worth  while  quoting:, 
since  in  this  case  the  example  is  proper  to  our 
subject  itself.  ''Ha  quantity  depends  upon  a 
curve,  we  can  study  the  effect  produced  on  the 
quantity  by  a  variation  of  the  curve.  If  this 
variation  is  very  small  and  limited  to  the 
neighborhood  of  a  point  of  the  curve,  we  arrive 
at  the  notion  of  derivative.^  For  each  point  of 
the  curve  we  shall  in  this  way  have  a  derivative. 
By  superposing  such  variations  of  the  curve, 
made  in  aU  its  points,  we  find  the  differential, 
or  variation,  of  the  quantity,  which  will  be  ex- 
pressed by  means  of  an  integral ;  in  fact,  since 
a  function  of  a  curve  is  a  function  of  an  infi- 
nite number  of  variables,  the  sum  which  ex- 
presses the  differential  of  a  function  of  several 
variables  leads,  by  the  passage  to  the  infinite, 
to  an  integral 

"We  can  then  take  up  the  study  of  differ- 
entials of  higher  order,  and  thus  come  to  an 
analytic  development  analogous  to  the  Tay- 
lor's series.  The  simple  double  and  triple 
sums,  etc.,  which  occur  in  the  development  of 
a  function  of  several  variables,  are  replaced  by 
simple,  double,  triple,  etc.,  integrals." 

The  character  of  this  analysis  is  thus  shown. 
Its  purpose  is  to  investigate  the  phenomena 
of  hysteresis  and  "evolution"  or  "heredity" 
in  physical  systems — occurrences  where  the 
state  of  the  system  is  supposed  to  depend  ui>on 
the  history  of  the  system,  i.  e.,  to  depend  upon 
the  values  of  certain  functions  throughout  all 
previous  instants  of  time. 

In  regard  to  hysteresis  and  evoluticm,  in 
physics  as  in  biology,  we  may  adopt  two  dif- 
ferent points  of  view.  One  possible  stand- 
point is  that  the  future  state  of  a  system  is 
determined  entirely  by  its  state  at  a  given 
instant,  and  if  the  history  of  a  system  is  used 
in  determining  its  subsequent  behavior,  that 

1  As  the  limit,  under  proper  restrictions,  of  the 
ratio  of  the  variation  of  the  function  to  the  inte- 
gral of  the  variation  of  the  curve,  in  that  neigh- 
borhood. 
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is  merely  a  sign  that  the  instantaneous  condi- 
tions are  insufficiently  known.  The  other 
point  of  view  is  that  the  history  can  not 
be  replaced  by  the  consideration  of  contem- 
poraneous elements;  in  other  words,  that 
a  finite  number  of  present  elements  can 
not  replace  the  infinity  past  instants  in  the 
determination  of  the  state  of  the  system.  The 
question  as  to  the  presence  of  heredity  effects 
in  physical  phenomena  is,  as  Volterra  x>oints 
out)  of  the  same  character  as  the  old  New- 
tonian question  of  action  at  a  distance.  In 
fact,  if  we  take  account  of  the  theory  of  rela- 
tivity and  the  four-dimensional  space-time 
space,  the  two  questions  meet. 

Such  questions  are  important  if  we  try  to 
reduce  our  system  of  the  world  to  one  that  is 
entirely  kinetic.    In  that  case  we  must  get  rid 
of  the  "  coefficients  of  heredity ''  by  explaining 
them  in  terms  of  concealed  motions.    It  may, 
however,  be  impossible  completely  to  reduce 
physical  phenomena  to  a  finite  number  of  ele- 
ments, no  matter  how  described  in  terms  of 
functions  and  variables,  without  exceeding  the 
time  limit  for  speech;  and  one  method  may 
not  be  more   '^  f xmdamental "  than   another. 
But  regardless  of  our  attitude  towards  the  two 
tBpects  of  the  question,  or  our  opinion  of  the 
practical  value  of  making  such  distinctions 
on  the  ground  of  "  reality "  or  "  truth,"  we 
can  not  in  any  case  deny  the  value  of  the 
analysis  that  enables  us  to  take  account  of 
such  a  thing  as  the  history  of  the  system. 

Let  us  turn  now  to  two  subjects,  elasticity 
and  electricity,  where  this  analysis  seems  to 
be  usefully  introduced.     In  the  usual  treat- 
luent  of  elasticity,  we  have  Hooke's  law,  con- 
necting the  deformations  and  tensions  of  the 
^stem;  in  electricity  the  induction  and  dis- 
placement are  also  connected  by  linear  rela- 
tions.   If  now  we  assume  that  the  tension  at 
any  time  depends  linearly  not  only  on  the  de- 
formation at  that  time,  but  also  on  the  de- 
formation at  all  previous  times,  we  can  intro- 
duce this  fact  into  our  equations  by  adding, 
in  our  expression  of  Hooke's  law,  a  term  in 
the  form  of  an  integral,  whose  integrand  rep- 
resents the  contribution  to  the  tension  at  a 
time  i,  due  to  a  deformation  acting  at  a  time 


r  through  an  interval  of  time  dr-  In  this 
way,  Hooke's  law  becomes  an  integral  equa- 
tion, or  a  system  of  integral  equations,  and 
the  differential  equations  that  determine  the 
deformations  or  the  tensions  become  integro- 
difierontial  equations.  In  a  similar  way,  in- 
tegro-differential  equations  are  introduced 
into  the  subject  of  electricity. 

The  study  of  the  methods  of  integro-differ- 
ential  equations,  their  solutions,  and  their 
applications  to  the  subject  of  hysteresis,  or 
heredity,  form  the  subject  matter  of  the  book 
from  Chapter  V.  on.  In  connection  with  the 
relative  importance  which  the  theory  of  this 
subject  has  assumed  in  the  presentation  of 
Professor  Volterra,  we  may  remember  that  in 
the  case  of  elasticity  it  seems  to  have  received 
important  experimental  verification  in  the 
work  of  our  American  physicists,  Professor 
Webster  and  Dr.  Porter. 

A  detailed  analysis  of  the  contents  of  the 
book  is  unnecessary.  Some  points,  however, 
should  be  given  special  mention,  because  of 
their  universal  interest.  Chapter  IV.  is  de- 
voted to  functional  equations  in  general;  that 
is,  to  implicit  functions  of  curves.  Theorems 
are  obtained  which  correspond,  first  to  the  in- 
version of  an  analytic  function,  and  second  to 
the  more  extensive  theorem  on  the  determina- 
tion of  implicit  functions  in  general.  In  fact 
it  may  be  noticed  that  the  theorem  might  be 
given  in  such  a  form  as  to  include  the  ordi- 
nary theorem  on  implicit  functions  as  a  spe- 
cial case,  although  with  respect  to  the  scope 
of  the  book  sudh  a  generalization  would  be 
trivial.  The  condition  for  the  *'  closed  cycle  " 
(Chapter  VII.)  deserves  special  attention,  be- 
cause of  its  relation  to  the  problem  of  hered- 
ity, which,  as  we  have  seen,  is  a  central  one 
for  the  book.  In  this  chapter,  section  10  is  a 
first  essay  at  a  possible  treatment  of  magnetic 
hysteresis.  Another  interesting  subject  is  the 
application  of  permutable  functions  to  the  so- 
lution of  integro-difierential  equations.  It  is 
in  connection  with  this  subject  that  are  in- 
troduced various  new  sorts  of  transcendental 
functions,  similar  in  a  way  to  the  exponential 
function,  the  sine,  and  so  on.  The  quality 
of  periodicity,  which  appears  to  be  lacking, 
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miglit  be  materialized  by  means  of  a  slightly 
different  sort  of  symbolism. 

The  book  does  not  attempt  to  give  a  com- 
pletely exhaustive  account  of  the  subject  of 
functions  of  curves.  It  omits  notable  re- 
searches by  Hadamard,  Levy,  Fr6chet,  and 
confines  itself  rather  closely  to  the  personal 
researches  of  the  author,  who  is  of  course  the 
inventor  of  their  analysis  and  the  principal 
source  of  its  development.  But  if  it  lacks  con* 
sideration  of  some  of  the  possible  branches,  it 
makes  up  for  the  omission  by  possessing  the 
artistic  quality  which  is  characteristic  of  uni- 
fied original  work.  Moreover,  the  reader  will 
continually  find  references  to  theoretical 
physics  and  other  branches  of  mathematics, 
which,  besides  illuminating  profoundly  the 
matter  in  hand,  testify  to  a  not  common  com- 
prehensiveness of  thought  on  the  part  of  the 
author. 

Q.  0.  Evans 

The  Essence  of  Astronomy,    By  Edward  W. 

Price.    G.  P.  Putnam's  Sons.    1914.    Pp. 

xiv  +  207.    Illustrated. 

The  Century  Dictionary  defines  essence  as 
being  the  inward  nature,  true  substance,  or 
constitution  of  anything.  From  the  title  of 
Mr.  Price's  book,  therefore,  one  would  expect 
to  find  something  of  the  inward  nature  of  the 
solar  system,  or  true  substance  of  the  stellar 
universe,  some  hint  as  to  the  underlying 
causes  and  formations  of  the  heavens.  But 
one  who  opens  the  book  with  such  expecta- 
tions will  be  most  grievously  disappointed^ 
for  the  work  is  but  a  compilation  of  the  sim- 
plest statistical  facts;  facts  which  have  been 
compiled  and  written  about  over  and  over 
again.  Further,  the  book  contains  some 
strange  and  new  conceptions:  to  classify  the 
milky  way  as  a  freak,  and  double  and  variable 
stars  as  oddities,  is  certainly  new,  and  such 
classification,  itself,  might  even  be  called  odd 
and  freakish. 

The  book  is  well  made  mechanically,  well 
printed,  with  clear  and  beautiful  illustrations, 
but  otherwise  it  is  one  of  dozens  of  similar 
cmde  compilations. 

Chas.  Lane  Poor 


An  Introduction  to  Oeneral  Psychology,    By 

Robert  Morris  Oqden.     Longmans,  Green 

and  Co.,  1914.    Pp.  xviii  +  270. 

Professor  Ogden's  text-book  is  the  outcome 
of  a  definite  abandonment  of  the  purely  sen- 
sationalistic  conception  of  psychology.  Dr. 
Ogden  defines  his  science  as  ''the  study  of 
mental  happenings."  He  treats  not  merely 
of  "mental  contents"  and  their  physical  con- 
ditions, but  also  of  the  ''mental  activities'' 
which  constitute  what  he  rather  vaguely  calls 
the  "  purposive  aspect "  of  mental  happenings. 
As  elements  of  mental  contents  Dr.  Ogden 
enumerates  sensations,  images,  thoughts — 
which  he  classifies  as  notions  or  relations — and 
affections.  Attention,  memory,  perception, 
ideation,  emotion  and  reaction  are  brought 
together  under  the  heading  "The  Synthetic 
Facts  of  Mind."  The  concluding  section  of 
the  book  contains  chapters  on  "mind  and 
body,"  "personality"  and  "character."  La 
the  last  of  these  chapters  Mr.  Ogden  suggests 
the  relation  of  psychology  to  logic,  to  esthetics, 
to  ethics  and  to  religion.  Under  the  second 
heading  he  discusses  mainly  sleep,  dreams, 
hypnosis,  multiple  personality  and  insanity* 
Not  all  teachers — it  may  be  noted — ^will  ap- 
prove the  inclusion  of  the  topics  just  named 
in  a  book  of  fewer  than  300  pages;  and  many 
will  regret  the  brevity  with  which  all  topics 
are  treated  and  the  omission  of  "  all  diagrams, 
references  to  literature  and  practical  demon- 
strations." 

The  writer  of  this  notice  is  glad  to  find  Pro- 
fessor Ogden  in  substantial  agreement  with 
Herbert  Spencer,  William  James,  Binet, 
Meinong,  the  Wiir^urg  school,  and  with  sev« 
eral  recent  American  writers  in  his  view  that 
thought-elements  as  well  as  sensational  and 
affective  elements,  should  be  explicitly  ac- 
knowledged in  a  text-book  of  psychology;  and 
she  welcomes  also  his  repeated  descriptions  of 
consciousness — ^the  relating  consciousness  (pp. 
14  ff.),  affection  (pp.  85  ff.)  and  will  (pps. 
171  f .) — in  terms  of  the  self  who  is  conscious. 
Occasional  artificial  constructions  and  a  cer- 
tain vagueness  in  the  use  of  the  term  "  mental 
activity  "  might  indeed  have  been  avoided,  had 
this  natural  and  inevitable  point  of  view  been 
more  steadily  held. 
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The  book,  and  in  particular  chapters  L,  II., 
YlLl.,  XII.  and  XlU.,  may  be  commended  to 
those  who  are  interested  in  the  development  of 
psychological  theory.  Almost  every  page  is 
marked  by  the  touch  of  the  clear  thinker,  the 
first-hand  observer,  and  the  careful  experi- 
menter. 

Mart  Whiton  Calkins 

Wkllesley  College 


TBTEOLEUM  DEVELOPMENTS  IN  FOBEIGN 

C0UNTBIE8 

The  worldwide  activity  in  the  search  for 
petroleum  deposits  of  commercial  importance 
which  characterized  the  year  1913  continued 
Tmabated  during  the  early  part  of  1914.  Dur- 
ing the  later  part  of  the  year  development  in 
proved  areas  was  greatly  curtailed  and  explora- 
tion work  postponed  on  account  of  the  Euro- 
pean war  and  the  enormous  overproduction  of 
oil  in  the  United  States  and  Mexico. 

John  D.  Northrop,  of  the  United  States 
Geological  Survey,  is  authority  for  the  follow- 
ing statement  discussing  the  petroleum  devel- 
opments in  foreign  countries  in  1914,  which 
has  just  been  made  public  by  the  survey. 

NORTH   AMERICA 

Canada. — The  productive  fields  of  Ontario 

and  New  Brunswick  continued  to  furnish  the 

declining  petroleum  output  of  the  Dominion. 

Though  considerable  effort  was  made  to  extend 

the  boundaries  of  the  productive  areas,  new 

production  sufficient  to  offset  the  decline  in 

older  wells  was  obtained  only  in  the  Belle 

Birer  field,  Ontario.    Good  gas  wells  continue 

to  be  found  in  the  Tilbury  district,  Ontario, 

but  attempts  to  retard  the  declining  oil  output 

were  tmsuccessf  ul. 

Wildcat  activity,  with  apparently  undue  in- 
terest centered  in  the  vicinity  of  Calgary, 
Alberta,  was  the  feature  of  the  year  in  the 
western  provinces.  The  discovery  of  small 
qaantities  of  high-grade  petroleum  at  depths 
of  1,562  and  2,700  feet  in  the  Dingman  well, 
Bouthwest  of  Calgary,  created  a  hysterical  rush 
for  mining  locations  in  the  area.  Drilling  was 
oonmienced  at  a  number  of  points  southwest 
and  northwest  of  Calgary  and,  though  proving 


the  presence  of  small  quantities  of  heavy  oil 
in  certain  areas  of  favorable  structure,  failed 
to  demonstrate  the  true  extent  or  value  of  the 
field  before  the  end  of  the  year.  In  northern 
Alberta  the  lack  of  transportation  facilities 
retarded  the  development  of  the  promising  oil 
strikes  of  the  Athabasca  Oils,  Ltd.,  near  Fort 
McKay. 

In  British  Columbia  encouraging  oil  indi- 
cations in  the  valley  of  Flathead  River  and  in 
the  vicinity  of  Revelstoke,  Kootenai  County, 
and  at  Pitt  Meadows,  New  Westminster 
County,  near  Vancouver,  resulted  in  more  or 
less  prospect  drilling. 

In  Saskatchewan  interest  was  centered  at 
Moose  Jaw,  where  good  oil  showings  were 
found,  but  included  additional  projects  at 
Kegina,  Battleford,  and  Saskatoon  and  in 
Souris  Valley,  where  oil  seepages  occur  near 
Roche  Percee. 

Mexico. — ^Early  in  1914  field  operations  in 
the  oil  districts  of  Mexico  were  very  active — 
more  so  in  the  northern  fields  at  Panuco  and 
Topila  than  in  the  southern  fields  'vthere  the 
work  was  interrupted  by  the  belligerent  polit- 
ical factions.  The  bringing  in  of  an  enormous 
gusher  by  the  Corona  Oil  Co.  (Dutch-Shell) 
at  Panuco  on  January  11  became  the  signal  for 
a  pronounced  increase  of  work  in  the  northern 
fields,  where,  as  in  the  southern  fields,  the  lack 
of  adequate  storage  facilities  tended  to  hamper 
developments  greatly.  Work  in  all  districts 
was  abruptly  curtailed  and  in  many  places 
terminated  by  the  exodus  of  operators  and 
workmen  beginning  in  April.  Although  the 
subsequent  activities  of  the  warring  factions 
resulted  in  no  great  damage  to  the  petroleum 
interests,  the  resulting  conditions  of  unstable 
government  prevented  the  resumption  of  more 
than  nominal  activity  in  the  oil  fields  up  to 
the  end  of  the  year.  Late  in  the  year  the  re- 
sumption of  local  oil  consumption  by  the  Mexi- 
can railroads  and  mining  industries  served  to 
revive  activity  to  some  extent  at  Panuco  and 
Topila. 

Of  more  than  passing  interest  was  the  fire 
which  raged  about  the  famous  Potrero  del 
Llano  No.  4  well  of  the  Mexican  Eagle  Oil  Co., 
during  the  later  part  of  the  year.    Seepages  of 
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oil  escaping  to  the  surface  after  the  well  had 
been  capped  were  ignited  by  lightning  on 
August  14,  and  up  to  the  close  of  the  year  the 
fire,  though  confined  to  a  small  area,  had  defied 
all  efforts  to  extinguish  it 

During  the  year  the  Panuco  field  was  ex- 
tended to  the  southwest  and  the  Topila  field 
to  the  west.  Wildcatting  at  Eancho  El  Chapo- 
pote  revealed  promising  indications  of  .an  oil 
field  near  Campeche,  State  of  Campeche.  A 
four^still  topping  plant  was  installed  by  the 
Standard  Oil  Co.  at  Tampico,  and  construc- 
tion work  was  started  by  the  Tampico  & 
Panuco  Valley  Tramways  Co.  on  a  25-mile 
railroad  connecting  Tampico  with  the  Panuco 
oil  field. 

CENTRAL    AMEBIOA    AND    WEST    INDIES 

Examination  of  the  i>etroleiun  indications 
in  Honduras  resulted  in  the  formation  of  the 
Honduras  Oil  Co.,  financed  by  Honduras  cap- 
ital, which  is  reported  to  have  obtained  conces- 
sions in  the  departments  of  Atlantida,  Yoro 
and  Comayagua. 

By  legislative  decree  the  government  of  San 
Salvador  has  granted  to  Alfredo  Leon  Schles- 
inger,  a  native  of  Austria-Hungary,  the  exclu- 
sive privilege  of  conducting  geologic  studies 
of  the  mineral  resources  of  San  Salvador  for 
one  year  and  of  exploiting  them  for  a  period 
of  80  years,  subject  to  a  25  per  cent,  royalty 
and  to  the  reversion  of  all  property  to  the 
government  at  the  end  of  the  concession 
period. 

Drilling  for  oil  in  Cuba  continued  in  the 
vicinity  of  Cardenas. 

The  testing  of  promising  structure  and  oil 
indications  in  Barbados  was  retarded  by  the 
failure  of  the  legislature  to  enact  laws  pro- 
viding for  such  exploration. 

Developments  at  Trinidad  resulted  in  a 
marked  increase  in  production  over  previous 
years,  despite  the  deterring  effects  of  meager 
storage  facilities,  which,  together  with  the 
influence  of  the  European  war,  served  to  greatly 
curtail  operations  toward  the  end  of  the  year. 

SOUTH   AMERICA 

Colomhia. — The  discovery  of  petroleum  and 
natural  gas   at  Tubara,  near  the  important 


Caribbean  seaport  of  BarranquiUa,  indicates 
the  development  of  an  important  oil  field  in 
close  proximity  to  the  Panama  Canal. 

Ecuador, — ^Investigations  of  the  petroleum 
indications  along  the  coast  and  in  the  moun- 
tains near  Quito,  by  a  Dutch  syndicate,  eng- 
gest  the  possible  development  of  Ecuador's 
petroleum  resources  in  the  near  future. 

Peru. — ^Developments  in  the  proved  oil  fields 
of  Peru  were  without  notable  incident.  The 
production  showed  a  moderate  increase  during 
the  early  part  of  the  year,  necessitating  the 
erection  of  additional  tankage  at  Zorritos. 

Bolivia. — Geologic  investigations  in  the  area 
between  the  Incahuasi  and  Aguaraygua  ranges 
have  shown  the  presence  of  a  considerable  area 
of  prospective  oil  land  south  of  Sucre,  and  the 
reported  acquisition  of  petroleum  concessions 
in  that  region  indicates  that  the  area  will  be 
thoroughly  tested. 

Chile. — Several  companies  were  organized  in 
Santiago  to  test  certain  districts  in  which  sur- 
face indications  of  petroleum  have  been  known 
for  many  years. 

Argentina. — ^In  the  Comodoro  Rivadavia  oil 
district,  in  southern  Argentina,  5,000  hectares 
(12,355  acres)  of  land  has  been  reserved  by  the 
government,  of  which  350  hectares  (865  acres) 
is  being  exploited  by  the  state.  Legislation 
providing  for  the  exploitation  of  the  petro- 
leum deposits  in  Comodoro  Rivadavia  is  now 
under  consideration  by  the  Argentine  Con- 
gress. 

Venezuela. — ^Work  was  continued  by  the 
Caribbean  Petroleum  Co.,  on  the  east  coast  of 
Lake  Maracaibo  in  the  shallow-sand  field 
opened  late  in  1913. 

EURASIA 

Russia. — On  Apsheron  Peninsula  the  oil 
fields  in  the  vicinity  of  Baku  showed  a  steady 
decline,  development  being  retarded  by  a  strike 
of  the  oil-field  workmen  which  lasted  from 
June  11  to  July  31.  In  spite  of  the  effects  of 
the  strike  and  the  immediately  succeeding 
mobilization  of  the  Russian  army,  which  in- 
volved a  great  number  of  oil-field  workers, 
the  production  of  the  Baku  fields  made  sub- 
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stantial  headway  during  the  later  part  of  the 
year. 

At  Groeny,  in  northeastern  Caucasus,  ex- 
tensions of  productive  area  yielded  a  grati- 
fying increase  in  production.  At  Maikop  pro- 
duction decreased  in  spite  of  significant  oil 
strikes  in  the  Khadijenskaia  district,  north- 
west of  the  developed  i>ortion  of  the  field. 

In  the  relatively  new  T7ral-Emha  or  Ural- 
Caspian  area  the  Dos  Sor  field  attracted  the 
greatest  attention,  but  minor  activity  was  evi- 
dent in  some  forty  other  fields  scattered  over 
an  area  of  300  square  miles  east  of  the  mouth 
of  Ural  River.  A  refinery  at  Bolshaia  Raku- 
sha,  near  Guriev,  commenced  operations  in 
January.  On  the  east  side  of  the  Caspian  Sea, 
in  the  Ferghana  Valley,  Turkestan,  develop- 
ments in  the  new  Sel-Kokh  field  resulted  early 
in  the  year  in  a  production  which  surpassed 
that  of  the  old  Tchimion  district,  Turkestan. 
Developments  in  Tcheleken  Island  were 
nominaL 

Roumania. — ^Despite  the  increasingly  active 
drilling  campaign  which  characterized 
Roumanian  developments  in  the  early  part  of 
the  year  and  resulted  in  notable  western  and 
southwestern  extensions  in  the  Bana-Moreni 
district  and  in  the  discovery  of  deeper-lying 
productive  strata  in  the  same  area,  the  net 
production  of  the  country  registered  a  decline. 
This  decline,  which  was  not  in  any  sense  due 
to  the  exhaustion  of  the  productive  fields,  re- 
sulted in  part  from  interruptions  incident  to 
the  mobilization  of  the  Roumanian  army  but 
chiefly  from  the  conditions  of  overproduction 
arising  from  restricted  markets  and  low  prices 
consequent  on  the  European  war,  which  in- 
volved the  countries  that  bound  Roumania  on 
all  sides.  Notwithstanding  these  retarding 
influences  the  later  part  of  the  year  recorded 
slight  increases  of  productive  areas  in  the 
Baicoi-Febatori  and  Razvadlaid  districts. 

Austria-Hungary. — In  the  Galician  fields 
active  development  early  in  the  year  resulted 
in  establishing  a  southern  extension  of  the 
Boryslaw  field  which  clearly  indicates  the  ulti- 
mate connection  of  that  field  with  the  develop- 
ment at  Mraznica.  Operations  in  the  oil 
fields  during  the  later  part  of  the  year  were 
much  curtailed  as  the  adjacent  territory  be- 


came the  theater  of  conflict  between  Russian 
and  Austrian  troops. 

In  Hungary  the  discovery  of  oil  was  re- 
ported in  the  village  of  Morvaor,  district  of 
Szenice,  Nyitra  county. 

Spain. — ^Promising  surface  indications  of 
petroleum  in  the  area  about  Cadiz,  in  southern 
Spain,  were  examined  at  the  expense  of  the 
Spanish  government.  In  northern  Spain, 
near  Santander,  petroleum  in  small  quantities 
was  discovered  in  a  boring  made  for  salt. 

Turkey. — ^Plans  for  the  active  development 
of  the  imperfectly  operated  oil  fields  in  the 
Tigris  and  Euphrates  valleys,  in  the  vicinity 
of  Mosul  and  Bagdad,  were  postponed  by  the 
European  war. 

In  Palestine  prospecting  was  active  at  Ma- 
karim,  in  the  area  between  the  River  Jordan 
and  Deraa  adjacent  to  the  Hedjaz  Railway,  by 
the  Turkish  Petroleum  Co.,  a  successor  in  in- 
terest to  the  Syrian  Exploration  Co. 

Persia. — ^Interest  in  Persian  developments 
was  greatly  stimulated  by  the  decision  of  the 
British  government,  announced  May  22,  to 
acquire  a  majority  interest  in  the  Anglo- 
Persian  Oil  Co.,  and  thereby  secure  for  the 
admiralty  undisputed  access  to  valuable  oil 
lands  adjacent  to  the  Persian  Gulf.  The  effect 
of  the  European  war  on  this  agreement  was  not 
apparent  at  the  end  of  the  year. 

India. — Operations  in  the  Yenangyaung, 
Singu  and  Yenangat  districts,  in  Burma,  were 
nominal,  the  search  for  deeper  sands  in  the 
first  two  districts  furnishing  variable  results 
not  altogether  satisfactory.  Wildcatting  in 
Burma  resulted  in  the  opening  of  a  promising 
new  field  at  Indaw,  Kindat  Township,  in  the 
upper  Chindwin  district. 

China. — ^Under  the  terms  of  an  agreement 
entered  into  by  the  Chinese  government  and 
the  Standard  Oil  Co.,  of  New  York,  a  joint 
investigation  of  the  petroleum  resources  in  and 
near  Autin-fu,  Shensi,  Chengte  and  Chihli  was 
undertaken. 

Japan. — ^Interest  was  centered  in  the  Akita 
oil  district,  on  the  west  coast  of  Nippon,  near 
the  north  end  of  the  island,  where  on  May  25 
and  September  1  gushers  credited  with  flows  of 
several  thousand  barrels  daily  were  brought  in 
by  the  Nippon  Oil  Co.    In  14  other  known  oil- 
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bearing  localities  in  Japan  no  developments 
of  note  were  reported. 

OOEANU 

In  Borneo,  Sumatra  and  Java  no  notable 
additions  to  productive  area  were  made.  In 
the  northeastern  portion  of  New  Guinea 
(Papua)  petroleum  deposits  were  reported  near 
Eitape,  and  in  the  southeastern  portion  of  the 
island  oil  indications  of  great  promise  were 
found  by  Australian  geologists  on  the  western 
flank  of  the  Albert  Mountains,  between  the 
Kiver  Purari  on  the  north  and  Yule  Island 
on  the  south. 

New  Zealand, — ^Interest  was  centered  in  the 
Taranaki  district.  New  Plymouth,  North  Is- 
land, where  late  in  the  year  four  wells  pro- 
ducing oil  simultaneously  were  believed  to 
indicate  the  presence  of  a  considerable  quan- 
tity of  oil  in  the  locality.  On  South  Island 
the  Shell  interests  abandoned*  a  test  well  at  900 
feet  on  account  of  the  presence  of  metamorphic 
slate. 

AFRICA 

Algeria, — ^Work  on  the  test  well  of  the 
Algerian  oil  fields  at  Abd-er-Hahim  was  sus- 
pended in  April,  1914,  at  a  reported  depth  of 
902  meters,  on  account  of  parted  casing.  A 
second  test  started  in  March  was  located  at 
Messila. 

Egypt. — The  activity  of  the  Anglo-Egyptian 
Oilfields,  Ltd.,  resulted  in  the  completion  of  a 
number  of  creditable  wells  during  the  year  in 
the  Oemsah  and  Hurgada  fields. 

Somaliland. — ^Promising  oil  indications  were 
found  in  British  Somaliland  on  the  south  side 
of  the  Gulf  of  Aden. 


A   STUDT  OF   THE  INFLUENCE   OF   VOlr- 

CANIC  DUST  VEILS  ON  CLIMATIC 

VARIATIONS 

The  series  of  overlapping  yearly  means  of 
temperature,  expressed  graphically,  show  most 
characteristic  crests  and  depressions.  In  the 
case  of  tropical  stations,  in  particular,  the 
crests  of  the  curves  are  very  regular  and  re- 
cur at  intervals  of  two  to  three  years,  prac- 
tically at  the  same  time  all  around  the  world. 

As  a  general  result  of  a  detailed  study  of 


the  temperature  data  of  the  years  190(^1909, 
for  Europe,  Greenland  and  North  America, 
I  have  found  some  striking  correlations  be- 
tween these  equatorial  variations  and  the  more 
complicated  variations  of  temperate  and  arctic 
regions.  This  research  has  been  published 
recently  in  the  Annals  of  the  New  York 
Academy. 

In  another  study  of  all  available  temi)era- 
ture  data  of  the  years  1891-1900,  published 
some  years  ago,  I  have  shown  that  terrestrial 
atmosphere,  at  the  earth's  surface,  has  been 
warmer  in  1900  than  in  1893  by  at  least 
0.5°  C.  On  the  maps  representing  the  geo- 
graphical distribution  of  the  departures  of 
annual  means  from  the  quasi-normal  values 
of  ten-yearly  means,  the  areas  of  i)ositive  de- 
partures have  been  called  thermopleions  and 
the  areas  covered  by  negative  departures  anti- 
pleions.  On  the  curves  of  overlapping  means 
the  crests  correspond  to  pleions  and  the  de- 
pressions correspond  to  antipleions.  I  have 
presumed  that  the  excess  of  pleions  over  anti- 
pleions, corresponding  to  pleionian  crests  o£ 
equatorial  stations,  may  be  due  to  an  increase 
of  the  solar  constant. 

Recently,  many  papers  have  been  published 
about  the  influence  of  volcanic  dust  on  meteoro- 
logical phenomena,  on  atmospheric  tempera- 
ture in  particular,  and  it  has  been  admitted 
by  different  authors  that  volcanic  dust  must 
have  been  a  factor  in  the  production  of  past 
climatic  changes. 

The  hypothesis  ascribing  the  origin  of  cli- 
matic variations  to  the  presence  of  volcanic 
dust  veils  in  the  higher  atmospheric  layers,  is 
a  very  plausible  argument  against  my  supposi- 
tion that  the  changes  in  terrestrial  temperature 
are  due  to  cosmical  causes.  Before  going  any 
further  in  my  researches  on  the  mode  of  forma- 
tion and  the  dynamics  of  pleionian  varia- 
tions, it  was  therefore  necessary  to  find  out  to 
what  extent  one  may  be  justified  to  suppose 
that  the  antipleionian  depressions  of  tempera- 
ture are  simply  caused  by  the  presence  of 
volcanic  dust  veils. 

In  a  paper  read  before  the  New  Yoric  Acad- 
emy of  Sciences  on  December  7, 1  have  studied 
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more  in  detail  the  effect  of  the  eruptions  of 
1883,  1902  and  1912  on  atmospheric  tempera- 
ture. Only  volcanic  eruptions  of  an  ezplosiye 
character  had  to  he  taken  into  special  con- 
sideration, because  it  is  only  when  volcanic 
dust  has  been  projected  in  g^reat  quantity  above 
the  ordinary  elevation  of  the  cirrus  clouds, 
that  this  dust  could  remain  in  suspension  long 
enough  to  be  spread  out  all  around  the  globe 
by  the  winds  of  the  stratosphere. 

In  the  case  of  the  famous  Krakatoa  erup- 
tion in  1883,  the  optical  phenomena  produced 
l^  the  volcanic  dust  veil  have  been  observed 
practically  all  over  the  world.  The  explosion 
occurred  on  August  27,  1883.  The  main  sky 
phenomenon,  produced  by  the  dust,  went 
wound  the  world  in  fifteen  days  from  E.  to  W. 
along  the  equator,  spread  out  N.  and  S.,  was 
observed  in  the  Gulf  of  Mexico  by  the  end  of 
September  and  all  over  the  United  States  in 
November.  Curiously  enough,  the  effect  of 
the  Krakatoa  dust  veil  on  atmospheric  tem- 
perature seems  to  have  attracted  no  special 
attention. 

Besides  the  Krakatoa,  other  volcanoes  have 
been  very  active  during  the  year  1883.  St. 
Aogustin  and  Bogoslof  of  the  Aleutian  chain 
of  islands,  as  well  as  the  Ometepe,  may  be 
cited. 

The  study  of  the  temperature  data  of  the 
year  1902  is  also  of  si)ecial  interest,  not  only 
because  during  that  year  the  world's  volcanic 
activity  was  greatly  intensified,  but  also  be- 
cause some  of  the  explosive  eruptions  which 
occurred  undoubtedly  produced  a  dust  veil  in 
the  higher  layers  of  the  atmosphere. 

Already  in  1901  the  outbursts  of  Mt.  Colima, 
Mexico,  were  more  frequent  and  more  intense 
than  during  the  preceding  years.  The  same 
in  1902  and  even  more  so  in  1903. 

On  May  7,  1902,  La  SoufriSre,  St.  Vincent, 
was  in  violent  eruption.  The  particular  fea- 
ture of  this  eruption  was  the  enormous  amount 
of  dust  which  was  thrown  into  the  air  and 
distributed  over  a  vast,  somewhat  elliptical 


On  May  8,  1902,  a  sea  of  fire  destroyed  St. 
Pierre,   Martinique.     The   following   violent 


eruptions  of  Mt.  Pelee  occurred  on  May  20 
and  26,  June  6,  July  9  and  August  30. 

The  influence  these  eruptions  may  have  had 
on  the  thermal  transparency  of  the  higher 
atmospheric  layers  is  questionable.  The  ex- 
cellent photographs  taken  by  Lacroix  show, 
indeed,  that  the  occasional  blasts  of  incandes- 
cent gases  and  ashes  did  not  exceed  an  alti- 
tude of  4,000  m.  Only  an  extremely  small 
proportion  of  the  projected  pulverized  ashes 
could  have  reached  the  average  altitude  of  the 
cirrus  clouds  or  even  the  stratosphere.  This 
may  not  have  been  the  case  in  the  violent  erup- 
tions of  the  Santa  Maria  volcano,  in  Guate- 
mala. The  eruptions  began  on  October  24, 
1902. 

The  eruption  of  the  Mua,  on  Sawaii  of  the 
Samoa  Islands,  which  occurred  October  30, 
1902,  was  not  violent  enough  to  be  taken  into 
consideration.  The  same  may  be  said  about 
the  Isalco  eruption  in  Salvador.  On  the  con- 
trary, the  Tori-shima  eruption  of  August  7 
and  9,  1902,  seems  to  have  been  very  violent. 

There  can  be  no  doubt  that  during  the  year 
1902  a  considerable  quantity  of  pulverized  lava 
must  have  been  projected  into  the  higher 
layers  of  the  atmosphere,  above  the  clouds. 
Bishop's  ring  was  observed  anew,  as  well  as 
extraordinary  twilight  phenomena,  but  a  com- 
parison is  hardly  possible  with  those  which 
were  due  to  the  Krakatoa  eruption.  One 
single  volcanic  explosion,  if  sufficiently  vio- 
lent, may  therefore  obscure  the  stratosphere 
very  much  more  than  a  score  of  violent  erup- 
tions of  a  less  explosive  character. 

This  seems  to  have  been  the  case  of  the 
Katmai  eruption.  Katmai  volcano  is  in  the 
Aleutian  range,  Alaska,  latitude  58"  N.,  longi- 
tude 166°  W.,  approximately.  On  the  after- 
noon of  June  6,  1912,  it  suddenly  became  ex- 
plosively eruptive,  continued  in  a  state  of  great 
activity  for  about  three  days,  and  was  re- 
ported to  be  still  somewhat  active  at  the  end 
of  October,  1912. 

The  fact  that  the  Katmai  eruption  occurred 
in  a  far  northern  latitude,  and  has  not  been 
followed  by  similar  volcanic  outbreaks  in 
other  parts  of  the  world,  is  a  most  valuable 
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fact.  Because,  since  the  general  atmospheric 
circulation  of  the  southern  hemisphere  is  inde- 
pendent of  that  of  the  northern  hemisphere, 
it  is  difficult  to  imagine  how  the  haze  produced 
hy  the  Katmai  eruption  could  have  been  car- 
ried south  of  the  equator. 

The  meteorological  observations  made  on 
the  summit  of  Pikes  Peak  extend  from  1874 
to  1887.  It  seemed  to  me  that  the  records  of 
this  station — situated  near  the  center  of  the 
North  American  continent,  on  an  altitude  of 
14,111  feet — ^may  be  considered  most  reliable 
material  for  the  study  of  the  influence  of  the 
dust  veil  of  the  years  1888  and  1884  upon 
temperature  conditions  in  the  United  States. 

In  this  abstract  it  is  impossible  to  enter 
into  the  details  of  the  discussion.  I  will  there- 
fore simply  mention  the  fact  that  the  curve  of 
the  overlapping  annual  means  observed  on 
Pikes  Peak  compared  with  other  curves,  and 
the  Port  Darwin  curve  in  particular,  forces  us 
to  admit  that  the  formation  of  a  pleion  in  the 
states  has  been  completely  counteracted  by  the 
influence  of  the  dust  veil.  The  mean  of  Sep- 
tember, 1883,  to  August,  1884,  must  have  been 
affected  the  most,  and  this  maximum  effect  of 
the  dust  veil  must  have  produced  a  lowering 
of  the  annual  mean  temx>erature  of  about 
3.4^  F. 

The  curve  of  the  consecutive  means  of  the 
temperatures  observed  at  the  Batavia  Observa- 
tory confirms  this  result,  and  so  do  the  curves 
of  Singapore,  Port  Blair,  Colombo,  Bombay 
and  Aden. 

The  curves  of  Bombay  and  Port  Blair,  as 
well  as  the  Port  Darwin  curve,  show  distinctly 
the  antipleionian  depressions  preceding  and 
following  the  abraded  pleionian  crest. 

During  the  terrific  eruptions  of  Mt.  Pel^e, 
on  May  8  and  20,  1902,  the  usual  meteorolog- 
ical observations  have  been  made  at  Fort-de- 
France.  The  mean  temperatures  were  af- 
fected but  very  slightly.  The  pleionian  crest 
of  1902-03  as  indicated  on  the  curve  of  consec- 
utive means,  has  been  depressed  a  little,  but 
certainly  not  more  than  0.16°  0.  or  0.2**  F. 
It  is  difficult  to  judge  how  much  the  mean 
temperatures  of  the  individual  months  have 
been  affected. 


The  departures  of  the  months  of  May,  1902, 
to  the  end  of  1903  are  all  above  the  average 
and  if  the  slight  deflections  observed  durinir 
the  period  of  great  volcanic  eruptions  must 
really  be  attributed  to  dust  veils,  it  may  be 
presumed  that  the  means  of  some  months  have 
been  affected  more  than  those  of  other  months, 
but  none  sufficiently  to  mask  the  pleionian 
character  of  the  departures.  Moreover,  the 
effect  of  the  dust  veil  ceased  long  before  the 
complete  development  of  the  antipleionian  de- 
pression of  1904-06.  This  antipleion  can, 
therefore,  not  be  considered  as  a  consequence 
of  the  formation  of  the  volcanic  dust  veiL 

The  curves  of  the  consecutive  means  of  tem- 
perature for  Para,  Cayenne  and  the  West  In- 
dian stations  Port-au-Prince,  Set.  Croix 
Christianssted,  St.  Lucia  and  Barbados  con- 
firm this  result. 

A  very  accentuated  depression  between  1903 
and  1904  is  also  characteristic  for  Arequipa 
and  Mauritius,  as  well  as  St.  Helena.  The 
temperature  curve  of  Apia,.  Samoa  Island,  dis- 
plays the  same  very  pronounced  antipleion- 
ian depression,  completely  independent  of  the 
formation  of  the  volcanic  dust  veil  of  1902. 

Assuming  that  the  volcanic  haze  produced 
by  the  Katmai  eruption  of  June  6,  1912,  must 
have  had  the  greatest  effect  on  the  temx>era- 
tures  recorded  in  Alaska  and  in  Canada,  I 
compared  the  curves  of  seven  stations  in 
Alaska  with  the  curves  of  Victoria  and  Ed- 
monton, Mauritius  and  Arequipa. 

Since  Mt.  Katmai  could  not  have  affected 
the  temperature  conditions  of  Arequipa  and 
Mauritius,  it  is  safe  to  take  the  curves  of  these 
stations  as  a  standard.  Moreover,  in  my  previ- 
ous publications  I  have  shown  that  the  consec- 
utive means  observed  at  Arequipa  express  very 
well  the  normal  pleionian  variation  and  may 
serve  as  a  standard  in  all  cases  of  comparison. 

The  occurrence  of  the  eruption  coincided  with 
the  pleionian  crest  of  Arequipa.  For  Arequipa 
the  consecutive  mean  of  July,  1911,  to  June, 
1912,  is  the  highest.  From  then  on  the  tem- 
perature is  decreasing  till  the  consecutive 
mean  of  October,  1912,  to  September,  1913. 
The  same  at  Mauritius. 
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The  curves  of  the  Alaskan  stations,  the  Fort 
Liscum  curve  in  particular,  display  practically 
the  same  variation  as  that  ohserved  at  Are- 
gnipa. 

The  more  important  conclusions  of  my  re- 
flearch  are: 

The  dust  veil  produced  hy  the  Krakatoa 
eruption  affected  atmospheric  temperature 
very  greatly.  The  violent  volcanic  eruptions 
of  1902  as  well  as  the  Katmai  eruption  of 
1912  influenced  the  yearly  mean  temperatures 
but  very  slightly  or  not  at  all. 

The  pleionian  variations  of  temperature 
haTe  nothing  in  common  with  the  presence  or 
absence  of  volcanic  dust  veils. 

Henbtk  Abotowski 

Hastings-on-Hudson,  N.  Y., 
December  8^  1914 


SPECIAL  ABTICLES 
ON  THE  NATURE  OF  ANTAOONISM 

Explanations  liave  been  suggested  by  Loeb 
and  others  to  account  for  the  antagonistic  ac- 
tion of  various  substances  on  living  proto- 
plasm, but  none  of  them  go  far  enough  to 
enable  us  to  predict  what  substances  (includ- 
ing both  electrolytes  and  non-electrolytes)  will 
antagonize  each  other  and  what  degree  of 
antagonism  will  exist  between  any  two  sub- 
stances. 

This  kind  of  prediction  is  apparently  made 
possible  by  a  hypothesis  formulated  by  the 
writer,  as  the  result  of  his  investigations  on 
the  permeability  of  protoplasm.  The  testing 
of  this  hypothesis  has  now  proceeded  far 
enough  to  warrant  a  preliminary  statement  of 
its  main  features. 

Substances  which  alter  the  permeability  of 
protoplasm  may  be  divided  into  (1)  those 
which  cause  an  increase,  but  not  a  decrease,  of 
permeability  and  (2)  those  which  can  produce 
a  decrease  of  permeability.^ 

The  hypothesis  states  that  substances  belong- 
ing to  the  first  class  will  antagonize  those  be- 
longing to  the  second,  and  vice  versa.  In 
order  to  predict  which  substances  will  antag- 

^  Substances  which  cause  a  decrease  of  permea- 
bility may,  if  the  exposure  be  sufficiently  pro- 
longed, cause  an  increase. 


onize  each  other  it  is  only  necessary  to  deter- 
mine to  which  of  these  classes  the  substances 
belong.  The  amount  of  antagonism  may  also 
be  predicted,  at  least  to  a  considerable  extent, 
since  the  greater  effect  of  the  substances  on 
permeability,  the  greater  will  be  their  antag- 
onistic action.  This  relation  may  be  obscured 
by  secondary  causes,  so  that  the  predictions 
which  it  allows  will  not  be  of  equal  value  in 
all  cases. 

To  illustrate  these  relations  we  may  take  a 
series  of  experiments  on  Laminaria  saceharina 
in  which  the  effects  of  salts  on  permeability 
were  determined  by  electrical  measurements.^ 
In  these  experiments  it  was  found  that  NaCl 
belongs  to  the  first  class,  being  able  to  increase 
permeability  but  not  to  decrease  it,  while 
CaCl,  belongs  to  the  second  class,  as  it  is  able 
to  decrease  permeability."  It  was  found  that 
the  antagonism  between  NaCl  and  CaCl,  in 
the  case  of  Laminaria  is  well  marked.^  These 
facts  led  the  writer  to  formulate  the  hypoth- 
esis stated  above.  The  next  step  was  to  test 
the  hypotheses  by  the  investigation  of  other 
salts.  Magnesium  seemed  of  special  interest 
for  this  purpose,  as  in  most  of  the  writer's 
previous  experiments  (on  other  plants)  it  had 
shown  no  antagonism  to  sodium,  though  it 
might  be  expected  on  chemical  grounds  that 
magnesium  and  calcium  would  behave  alike. 
To  the  surprise  of  the  writer  it  turned  out 
that  magnesium  was  able  to  decrease  perme- 
ability, though  its  effect  was  much  inferior  to 
that  of  calcium.  The  antagonistic  relations 
for  Laminaria  were  then  investigated,  and  it 
was  found  that  MgCl,  was  able  to  antagonize 
NaCl,  though  its  antagonistic  action  was  much 
less  than  that  of  CaCl,.* 

This  striking  and  unexx>ected  result  strength- 

s  The  method  is  described  in  Science,  N.  S.,  35, 
112,  1912. 

s  The  decrease  is  followed  by  an  increase  if  the 
exposure  be  sufficiently  prolonged. 

*Pring8heim'B  Jahrb.  /.  toiss.  Bot,,  54,  645, 
1914. 

6  The  means  by  which  the  degree  of  antagonis- 
tic action  are  measured  can  not  be  discussed  here. 
One  method  has  been  described  in  the  Botanical 
Gaeeite,  58,  178  and  122,  1914. 
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ened  the  writer's  confidence  in  the  liypothesia 
and  led  to  further  investigations.  One  of 
these  which  was  of  special  interest  related  to 
acids.  For  a  numher  of  reasons  it  was  sup- 
posed that  acid  would  not  cause  a  decrease 
of  permeability.  But  investigation  showed 
that  such  a  decrease  actually  occurred  in  the 
presence  of  HCl  and  it  was  then  a  simple 
matter  to  predict  that  antagonism  would  be 
found  between  NaCl  and  HCL  This  turned 
out  to  be  the  case,  the  amount  of  antagonism 
corresponding  to  the  amount  of  decrease  of 
permeability.* 

The  hypothesis  was  further  tested  by  inves- 
tigations on  other  salts,  the  most  interesting 
of  which  are  those  which  (in  contrast  to  those 
just  mentioned)  are  more  effective  than  CaCl, 
in  decreasing  permeability,  such  as  La,(NO,)«, 
Oe,(NO,)„  etc.  Here  also  it  was  found  that 
the  degree  of  antagonistic  action  could  be 
foretold  by  observing  the  amount  of  decrease 
of  i>ermeability  produced  by  the  pure  salts. 
The  results  of  these  investigations  afford 
strong  support  to  the  hypothesis. 

It  seems  to  the  writer  that  the  hypothesis 
offers  a  rational  explanation  of  antagonism  by 
showing  that  salts  antagonize  each  other  be- 
cause they  produce  opposite  effects  on  the  pro- 
toplasm and  by  stating  definitely  what  these 
effects  are  (it  should  be  noted  that  they  have 
been  measured  with  considerable  accuracy). 

The  soundness  of  this  point  of  view  is  indi- 
cated not  only  by  the  fact  that  we  are  able  to 
predict  both  qualitatively  and  (to  a  consider- 
able extent)  quantitatively  the  effect  of  com- 
binations of  salts^  but  also  by  the  very  signif- 

•  The  Journal  of  Biochemistry,  19,  1914. 

7  It  should  be  noted  that  mudng  solutions  of 
two  salts  which  belong  to  different  classes  does  not 
produce  an  effect  which  is  merely  intermediate  be- 
tween the  two.  For  example,  tissue  may  be  killed 
by  an  exposure  of  24  hours  in  NaCl  or  in  CaCla  but 
remain  normal  in  a  mixture  of  these  in  the  proper 
proportions.  Cf.  Pringsheim's  Jahrh.  /.  wiss,  Bot, 
54,  645,  1914. 

The  writer  has  found  cases  in  which  two  sub- 
stances which  can  decrease  permeability  are  able 
to  antagonize  each  other.  So  far  as  the  writer's 
experiments  with  Laminaria  have  gone  there  is  no 
great  amount  of  antagonism  in  such  cases  and 


icant  fact  that  we  are  able  to  extend  this  oon- 
ception  to  organic  compounds  and  to  show 
that  non-electrolytes  which  decrease  i)erme- 
ability  can  also  antagonize  such  substances  as 
NaCl.  These  facts  indicate  that  the  hypothesis 
may  be  applied  in  a  general  manner  so  as  to 
include  both  electrolytes  and  non-electrolytes. 

W.    J.   V.    OSTERHOUT 

Habvabd  Univkksity, 
Labobatoby  of  Plant  Physiology 

ISOLATION  of  bacillus   RADIOICOLA  FBOM   SOIL 

Ever  since  the  epoch-making  achievement 
of  Hellriegel  and  Wilf arth,  reported  in  1887, 
which  established  the  symbiotic  relationship 
between  bacteria  and  legumes  in  the  fixation 
of  atmospheric  nitrogen,  the  legume  bacteria, 
named  in  1901,  BaeUliLs  radieicola  by  Beije- 
rinck,  have  been  the  object  of  numerous  in- 
vestigations in  all  parts  of  the  world.  These 
investigations  have  assumed  a  variety  of  forms 
and  were  planned  from  both  the  economic  and 
pure  science  points  of  view.  There  has  ever 
remained,  nevertheless,  the  unsolved  problem 
of  the  direct  isolation  of  BacUlus  radieicola 
from  the  soil.  Sporadic  attempts,  rather  few  in 
number,  have  been  made  to  attain  that  end,  but^ 

what  there  is  may  perhaps  be  correlated  with  the 
fact  that  all  substances  which  decrease  permeabil- 
ity do  not  act  alike,  some  producing  a  much 
greater  decrease  than  others.  Moreover  these  sub- 
stances will,  if  the  exposure  be  sufficiently  pro- 
longed, alter  their  action  and  increased  permeabil- 
ity. The  rapidity  of  this  change  varies  with  dif- 
ferent substances  and  this  may  be  related  to  the 
fact  that  some  of  these  substances  antagonize  each 
other  to  some  degree.  This  will  be  more  fully  dis- 
cussed in  a  subsequent  paper. 

Experiments  on  some  plants  (in  which  the  cri- 
.terion  of  antagonism  is  not  electrical  resistance 
but  growth)  show  a  fairly  strong  antagonism  be- 
.tween  magnesium  and  calcium.  It  is  possible  that 
for  these  plants  magnesium  belongs  in  the  first 
class. 

It  will  be  noted  that  the  hypothesis,  as  here  set 
forth,  says  nothing  about  the  mutual  relations  of 
substances  belonging  to  the  same  class  but  merely 
states  that  substances  of  one  class  will  antagonize 
those  of  the  other.  In  this  form  the  hypothesis 
is  completely  justified  by  all  the  ezperimentSy  in- 
eluding  those  on  organic  substances. 
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to  quote  Bussell,^  '^none  of  these  organisms 
(B,  radicicola),  howeyer,  cordd  be  found  in  the 
soil,  nor  indeed  has  any  one  yet  succeeded  in 
finding  them  there,  although  their  existence 
can  not  he  doubted."  In  the  literature  avail- 
able to  us  we  have  found  but  one  instance  in 
whidi  a  claim  is  made  of  the  direct  isolation 
of  B,  radicieola  from  soil  not  artificially  inocu- 
lated. That  one  is  the  investigation  of  Gags' 
who  has  himself  rendered  questionable  the 
value  of  his  work  by  an  unfortunately  con- 
fused use  of  terminology  which  has  only  served 
to  make  more  difficult  than  otherwise  a  com- 
prehension of  the  present  status  of  the  subject. 
Eellerman  and  Leonard'  in  studying  Greig- 
Smith's  claim  to  having  discovered  a  specific 
medium  for  B.  radicieola  could  not  find  ex- 
perimental evidence  to  confirm  it.  Inci- 
dentally the  last-named  investigators  tried  to 
obtain  B.  radicieola  from  different  soils  some 
of  which  e^rew  l^umes  but  were  unsuccessful 
in  the  attempt  except  in  the  ease  of  one  soil 
into  which  pure  cultures  of  B.  radicieola  had 
been  introduced  after  its  isolation  from 
alfalfa  nodules. 

While  not  deeming  the  matter  one  of  great 
moment  in  any  sense,  since  there  can  be  no 
doubty  as  KusseU  remarks,  that  B.  radicieola  is 
present  in  any  soil  in  which  nodules  are  found 
on  l^^umes,  the  writers  decided  to  attempt  the 
isolation  of  that  organism,  and,  as  a  matter 
of  record,  submit  this  brief  paper  in  evidence 
of  the  success  of  their  attempt.  One  of  us 
bad  for  three  or  four  years  used  as  a  source 
of  B,  radicieola  for  student  work  in  the  labo- 
ratory the  nodules  of  a  large  specimen  of  Vieia 
iicida  growing  in  the  Botanic  Gardens  on  the 
campus  of  the  University  of  California,  and 
▼e  therefore  decided  to  attempt  the  isolation 
of  B,  radicieola  from  the  soil  in  which  that 
plant  had  grown.  The  plant  had  been  removed 
a  year  or  more  prior  to  our  initiation  of  the 
experiment  and  the  soil  had  remained  bare 
and  unused  during  that  time.  Seeds  from  the 
plant  in  question  were  scattered  all  over  the 

^"Sofl  Condition?  and  Plant  Growth/'  D.  Van 
Kofitrand  Co.,  1912,  p.  95. 
» Cent,  fUr  Bakt.,  2»-  Abt.,  Vol.  27,  p.  7. 
•Science,  N.  S.,  VoL  38,  p.  95. 


surface  of  the  ground,  and  we  gathered  them 
for  the  later  tests  which  are  described  below. 
The  soil,  so  far  as  we  can  ascertain,  had  never 
been  artificially  inoculated  with  cultures  of 
B,  radicieola. 

Some  of  the  soil  just  described  was  taken 
from  below  the  surface  at  a  depth  of  about  six 
to  eight  inches,  placed  in  a  sterile  container 
and  removed  to  the  laboratory.  About  30 
grams  of  the  soil  were  there  placed  in  a  sterile 
bottle,  150  C.C.  of  sterile  water  added,  and  the 
whole  shaken,  after  being  stoppered,  for  fifteen 
minutes.  The  necessary  dilutions  were  then 
made  for  purposes  of  pouring  plates.  The 
agar  employed  at  first  was  of  two  kinds.  The 
first  was  similar  to  that  employed  by  Fred 
and  was  constituted  as  follows : 

1,000  grams  water 
10  grams  maltose 

1  gram  K,HP04  (separately  neutralized) 
1  gram  MgS04 
2  or  3  drops  each  of  10  per  eent.  solutions  of  NaCl, 
FeCl«,  MnSO«  and  CaCl, 
15  grams  agar-agar. 

The  second  was  a  soil  extract  agar  prepared 
by  dissolving  15  grams  of  agar  and  10  grams 
of  maltose  in  an  aqueous  extract  from  the 
soil  above  described.  The  aqueous  extract  was 
obtained  by  boiling  one  part  of  soil  with  three 
parts  of  water  for  one  hour  and  filtering. 

In  the  preliminary  tests  the  soil  extract  agar 
gave  by  far  the  better  results  with  both  the 
soil  to  be  studied  and  with  conmiercial  cul- 
tures of  B.  radicieola  which  were  employed  as 
controls.  By  better  results  we  mean  that  a 
larger  number  of  colonies  developed  on  the 
plates  poured  with  the  soil  extract  agar  than 
on  those  prepared  with  Fred's  radicieola  agar. 
In  the  later  work  therefore  the  soil  extract 
agar  was  employed  exclusively. 

From  plates  of  the  proper  dilution  prepared 
as  above  described  transfers  were  made  to  soil 
extract  maltose  agar  slants  by  means  of  a  plati- 
num needle  from  all  colonies  which  appeared  to 
be  characteristic  of  B.  radicieola  and  in  fact  of 
any  others  which  appeared  to  be  different 
from  one  another.  Transfers  were  thus  made 
from  forty-four  colonies.  After  three  or  four 
days  of  growth  on  the  slants,  slides  were  pre- 
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pared  from  all  of  these  organisms  and  micro- 
scopic examinations  after  several  transfers 
and  platings  showed  the  forty-four  cultures 
to  be  pure.  The  form  of  the  organisms  as 
viewed  under  the  high  i)ower  of  the  micro- 
scope varied  from  short  to  long  rods  to  oval 
forms.  The  detailed  results  of  these  examina- 
tions, however,  can  not  be  given  in  this  brief 
paper. 

The  next  step  in  the  investigation  was  to 
test  the  powers  of  inoculation  of  the  forty- 
four  organisms  obtained  as  above  described. 
Our  procedure  was  as  follows:  A  large  quan- 
tity of  fertile  sandy  soil  from  Anaheim,  Cal., 
was  sterilized  in  the  autoclave  for  four  hours 
at  about  1\  atmospheres  of  pressure.  When  it 
had  cooled  it  was  distributed  in  quantities 
making  a  thickness  of  three  inches  in  quart- 
size  glass  fruit  jars.  The  latter  were  then 
securely  stoppered  with  cotton  and  sterilized 
in  the  autoclave,  thus  giving  the  soil  a  double 
sterilization.  The  jars  were  then  put  away  for 
three  days  to  allow  the  soil  to  become  normally 
aerated  again,  and  several  samples  were  care- 
fidly  withdrawn  for  testing  as  to  sterility. 
No  colonies  developed  on  the  agar  plates  even 
after  many  days.  The  soil  thus  being  shown 
to  be  sterile,  we  proceeded  with  the  Vicia  seeds 
as  follows.  The  seeds  were  placed  in  a  1  to 
1,000  HgCl,  solution  and  kept  there  for  ten 
minutes.  They  were  then  thoroughly  rinsed 
with  distilled  water  and  treated  with  concen- 
trated n,SO«  for  20  minutes  to  aid  germina- 
tion. They  were  then  again  thoroughly  rinsed 
in  sterile  distilled  water  and  removed  to  a 
sterilized  moist  chamber  containing  several 
layers  of  water-saturated  £lter  paper.  The 
seeds  which  thus  gave  perfect  germination  in 
3  or  4  days  as  against  very  poor  germination 
for  similar  seed  untreated  with  H^SO^  were 
then  transferred  to  the  jars  with  sterile  forceps 
and  pressed  into  the  soil  by  means  of  a  steril- 
ized glass  rod  without  removing  the  stoppers 
from  the  jars.  It  may  be  added  here  that  every 
jar  received  fifty  c.c.  of  a  .5  per  cent,  dextrose 
solution  to  furnish  optimum  moisture  condi- 
tions and  a  proper  source  of  energy  for  B, 
radicicola.  Five  seeds  were  planted  in  every 
jar  and  the  inoculation  was  accomplished  by 


the  addition,  in  every  case,  of  a  6  cc.  suspen- 
sion of  the  agar  slant  culture  with  sterile  dis- 
tilled water.  The  jars  were  removed  to  the 
greenhouse  and  remained  there  for  fifty-four 
days,  sterile  distilled  water  being  carefully 
added  when  necessary.  All  the  plants  in  all 
the  jars  appeared  to  grow  equally  well  and 
attained  a  height  of  about  eight  inches.  Evi- 
dently there  was  an  ample  supply  of  nitrogen 
in  the  ammonia  or  closely  related  forms  to 
supply  even  the  plants  in  the  ^ve  control  jars 
which  received  no  inoculation.  Besides  the 
control  jars  and  the  forty-four  others  above 
described,  there  were  five  jars  inoculated  with 
commercial  cultures  as  follows:  (1)  Faimo- 
germ,  (2)  Nitrogen-gathering  Bacteria,  (3) 
Ferguson's  Nitrogen  Fixing  Bacteria,  (4) 
Mulford's  Nitro-Germ  (weak  culture),  (5) 
Mulford's  Nitro-Germ  (strong  culture).  After 
the  period  mentioned  the  plants  were  carefully 
removed  from  the  soil  in  every  jar  and  the 
roots  examined,  with  the  following  results. 

1.  No  nodules  were  found  on  the  roots  of 
any  of  the  plants  in  the  control  jars. 

2.  Twenty-one  of  the  forty-four  inoculations 
with  bacteria  isolated  from  the  soil  above  de- 
scribed gave  positive  results  and  nodules  were 
f  oimd  on  the  roots  of  some  or  all  of  the  plants 
in  those  jars. 

8.  The  balance  or  twenty-three  inoculations 
gave  negative  results  and  none  of  the  plants 
in  those  jars  showed  the  presence  of  nodules 
on  the  roots. 

4.  All  the  commercial  culture  inoculations 
produced  nodules  except  the  weak  culture  ob- 
tained from  one  of  the  Mulford  transfers. 

These  results  would  seem  therefore  to  record 
the  first  isolation,  so  far  as  we  know,  of  B. 
radicicola  directly  from  the  soil;  to  show  that 
that  organism  so  obtained  at  least  in  some 
forms  and  places  can  be  readily  made  to  grow 
on  agar  plates  in  large  numbers;  and  to  make 
desirable  the  use  of  soil  extract-maltose  agar 
for  such  purposes. 

The  writers  will  welcome  criticisms  of  their 
work  which  may  occur  to  their  colleagues,  and 
to  be  corrected  if,  in  error,  as  to  priority  (ex- 
cepting Gage's  investigation)  so  far  as  the 
recorded   isolation   of  B,   radicicola  is   con- 
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eerned.  Many  other  facts  of  interest  besides 
tkose  abore  discussed  have  come  to  light  in 
our  investigation,  but  the  limited  space  of  this 
paper  will  not  permit  of  their  discussion,  nor 
of  the  submission  here  of  the  detailed  data 
which  furnish  the  basis  for  the  discussion 
above  jfiren. 

C.    B.    LiPMAN, 

L.  W.  Fowler 


THE  AMEBIC  AN  PHYSICAL  SOCIETY 

Ths  seventj-fifth  meeting  of  the  Physical  So- 
cle^ was  held  in  Randall-Morgan  Laboratory  of 
the  Uniyersity  of  Pennsylvania,  December  29, 
]914,  to  January  1,  ]915.  It  was  a  joint  meeting 
with  Section  B  of  the  American  Association  for 
tie  Advancement  of  Science.  Morning  and  after- 
loon  sessions  were  held  on  Tuesday,  Wednesday 
ii4  Thursday.  Vice-president  Anthony  Zeleny,  of 
Seetion  B,  presided  on  Tuesday  and  Wednesday 
afternoons,  and  President  Merritt  at  the  other 
four  sessions. 

On  Tuesday  afternoon  the  program  consisted  of 
tke  Vice-presidential  Address  before  Section  B  on 
''Beeent  Evidence  for  the  Existence  of  the  Nu- 
cleus Atom,"  by  A.  D,  Cole,  and  the  presidential 
address  of  the  American  Physical  Society  on 
"Luminescence,"  by  Ernest  Merritt.  On  Wed- 
lesday  afternoon  there  was  a  symposium  on  the 
Hie  of  Dimensional  Equations,  led  by  E.  Bucking- 
hao,  who  was  followed  by  A.  C.  Lunn,  A.  G.  Web- 
ster, W.  S.  Franklin  and  others. 

The  following  program  of  papers  was  pre- 
Kited: 

''An  A.  C.  Bridge  for  the  Measurement  of  the 
Bieleetrie  Loss  and  Dielectric  Constant  at  High 
Cottages  and  Low  Frequencies,"  by  Chester  A. 
Batman. 

''Influence  of  the  Concentration  of  Electrolyte 
npon  Electrode  Potentials,"  by  Arthur  W.  Ewell. 

"A  New  Method  of  Obtaining  a  Hysteresis 
Uep."  by  W,  N.  Fenninger. 

"On  Rotation  and  Magnetization,"  by  S.  J. 
Bmett. 

"Note  on  Thermo  E.M.F.'b  in  which  the  Be- 
sdtaat  Peltier  Eflfeet  is  Zero,"  by  H.  C.  Barker. 

"Linear  Besistance  Change  with  Temperature 
of  Certain  Molten  Metals,"  by  E.  F.  Northrup. 

"The  Effect  of  Temperature  on  the  Dielectris 
Strength,  the  Dielectric  Loss  and  the  Dielectric 
Oonstant  of  ParaiBne  Oil,"  by  Chester  A.  Butman. 

"A  Preliminary  Note  on  the  Variation  of 
Stray  Power  Losses  in  a  Dynamo,"  by  W.  N. 
Fenninger. 

"Belation  Between  the  Energy  of  the  Cathode 
Bays  and  the  Frequency  of  the  X-Bays  Produced 
by  Them,"  by  William  Dnane. 


"Thermionic  Currents  from  a  Wehnelt  Cath- 
ode," by  W.  Wilson. 

"Mobility  of  Ions  at  Different  Temperature 
and  Constant  Gas  Density,"  by  Henry  A.  Erik- 
son. 

"The  Radioactive  Content  of  Certain  Minne- 
sota Soils,"  by  James  C.  Sanderson.  (Bead  by 
H.  A.  Erikson.) 

' '  Conducting  Gas  Layer  at  a  Metallic  Surface, ' ' 
by  G.  W.  Stewart. 

"X-Bays  From  the  Electrical  Discharge,"  by 
Elizabeth  B.  Laird. 

"X-Bays  Produced  by  Slow-moving  Cathode 
Bays,"  by  Elizabeth  B.  Laird. 

"Light  Due  to  Becombination  of  Ions,"  by  C. 

D.  ChUd. 

"Electric  Furnace  Evidence  on  the  Belation  of 
Spectrum  Lines  Having  Constant  Differences  in 
Wave-Number"  (by  title),  by  Arthur  S.  King. 

"The  Mechanical  Equivalent  of  Light,"  by  11. 

E.  Ives,  W.  W.  Coblentz  and  E.  F.  Kingsbury, 
"fluorescence   of  the   Uranyl   Salts  under   X- 

Ray  Excitation,"  by  Frances  G.  Wick. 

"The  Efficiency  of  Energy  Transformation  in 
the  Corona  Method  of  Precipitating  Fumes,"  by 
W.  W.  Strong. 

"Leakage  of  Gas  Through  Quartz  Tubes"  (by 
title),  by  E.  C.  Mayer. 

"A  New  Method  for  Measuring  Gravity  at  Sea, 
with  Some  Trans-Pacific  Observations,"  by  Ly- 
man J.  Briggs. 

"The  Oxidation  of  Nitrogen,"  by  W.  W. 
Strong. 

"The  Alleged  Dissymmetrical  Broadening  of 
the  D  Lines  of  Sodium,"  by  E.  A.  Eckhardt. 

"Exhibit  of  Mechanical  Models  Illustrating  (a) 
Subdivision  of  Alternating  Current  Between  Two 
Branches  in  Parallel,  (&)  The  Alternating  Cur- 
rent Transformer,  (c)  Coupled  Circuits  in  Wire- 
less Telegraphy,"  by  W.  S.  Franklin. 

"Some  Causes  of  Variation  In  the  Sensitivity 
of  Moving  Coil  Galvanometers,"  by  Paul  K. 
Klopsteg.     (Presented  by  A.  Zeleny.) 

"A  New  Standard  Phone  and  Phonometer  for 
any  Pitch,"  by  A.  G.  Webster. 

"A  New  Form  of  Badiation  Pyrometer"  (by 
title),  by  S.  Leroy  Brown. 

"The  Doppler  Effect  in  X-Bay  Spectra  and 
Application  to  the  Kinetic  Theory  of  Solids,"  by 
L.  Gilchrist  and  D.  A.  Keys. 

"On  Acoustic  Impedence,  and  an  Approximate 
Theory  of  Conical  Horns,"  by  A.  G.  Webster. 

"Vapors  with  Positive  Specific  Heat  in  Energy 
Conversion"  (by  title),  by  J.  E.  Siebel. 

"Progress  of  B-Particles  through  Matter,"  by 
A.  F.  Kovarik  and  L.  W.  McKeehan. 

"A  Thirty-two  Element  Harmonic  Synthesizer," 
by  Dayton  C.  Miller. 

"The  Besult  of  Plotting  the  Separation  of 
Homologous  Pairs  against  Atomic  Numbers  in- 
stead of  Atomic  Weights,"  by  Herbert  E.  Ives 
and  Otto  Stuhlmann. 

"Beaded  Lightning,"  by  W.  J.  Humphreys. 

"A  Practical  Measurement  of  Colors,"  by  H. 
E.  Wetherill. 

"Preliminary   Note   on   a   Mercury -vapor   Tube 
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Oscillator,"  bj  B.  Liebowitz.     (Introduced  by  M. 
I.  Pupin.) 

On  Tuesday  evening  a  public  lecture,  eompUmen- 
tarj  to  the  citizens  of  Philadelphia  and  illustrated 
by  experiments  and  the  lantern,  was  given  by  Day- 
ton C.  Miller.  On  Wednesday  evening  a  success- 
ful dinner  for  physicists  was  arranged  by  Pro- 
fessor H.  C.  Richards  at  the  Hotel  Normandie. 
This  was  enjoyed  by  about  seventy  members. 
The  members  of  the  society  were  the  guests  of 
the  University  of  Pennsylvania  at  lunch  each  day 
of  the  meeting.  The  registration  of  the  meeting 
was  117.  The  attendance  at  the  various  sessions 
was  exceptionally  uniform  and  varied  between  100 
and  150.  A.  D.  Oole, 

Secretary 


SOCIETIES  AND  ACADEMIES 

THE    BOTANICAL    SOCIETY    Or   WASHINGTON 

The  one-hundredth  regular  meeting  of  the  Bo- 
tanical Society  of  Washington  was  held  in  the 
Crystal  dining  room  of  the  new  Ebbitt  Hotel,  at 
6  P.M.,  December  1,  1914.  One  hundred  and  four 
members  and  eight  guests  were  present.  A  dinner 
was  served  at  which  were  featured  several  dishes 
made  from  plants  which  have  been  introduced  to 
this  country  by  the  U.  S.  Department  of  Agricul- 
ture. Drs.  W.  Ralph  Jones,  J.  S.  Oooley,  H.  V. 
Harlan  and  Messrs.  G.  F.  Gravatt,  G.  H.  Godfrey, 
L.  M.  Hutchins,  Paul  Popenoe  and  R.  G.  Pierce 
were  unanimously  elected  to  membership.  The  re- 
mainder of  the  evening  was  given  to  a  special  pro- 
gram dealing  with  the  early  history  and  growth 
of  the  society  with  the  following  papers: 

Mr.  M.  B.  Waite,  **The  Botanical  Seminar  and 
the  Early  Development  of  Plant  Pathology  in 
Washington. » ' 

The  Botanical  Seminar  was  founded  in  1893. 
The  purpose  of  the  members  was  to  make  the 
meetings  as  informal  as  possible.  The  monthly 
meetings  were  held  at  the  rooms  of  the  various 
members.  There  were  no  officers  other  than  the 
speaker  of  the  evening,  who  usually  was  the  per- 
son entertaining  the  Seminar.  There  was  no  con- 
stitution or  by-laws.  Refreshments  were  served 
and  very  frank  discussion  and  criticism  was  en- 
couraged. In  1901  the  number  of  candidates  for 
membership  became  so  great  that  this  method  of 
holding  meetings  became  impossible  and  the  Bo- 
tanical Seminar  was  merged  with  the  Washington 
Botanical  Club  to  form  the  present  Botanical  So- 
ciety of  Washington.  The  speaker  sketched  briefly 
the  development  of  the  work  in  plant  pathology 


in  Washington  from  the  early  beginning  when  the 

pathological  work  was  a  very  small  branch  of  the 

botanist's  duties^  up  to  the  present  large  body  of 

investigators. 

Letters  from  the  Boys  in  Washington:  Mb.  David 

Fairchild. 

This  consisted  in  the  reading  of  actual  letters 
from  various  early  workers  in  plant  pathology  and 
physiology  and  brought  home  to  those  present  the 
actual  condition  of  things  at  that  time  more 
vividly  than  could  have  been  done  in  any  other 
way. 
The  Washington  Botanical  Club:  Db.  Edwabd  L. 

Gkeene. 

The  Washington  Botanical  Club  was  founded  in 
1898  with  a  very  informal  organization  quite  simi- 
lar to  that  of  the  Botanical  Seminar.  The  Botan- 
ical Club  included  more  especially  the  workers  in 
systematic  botany.  Dr.  Greene  was  the  first  and 
only  president.  In  1901  it  was  merged  with  the 
Botanical  Seminar  to  form  the  Botanical  Society 
of  Washington. 
Systematic  Botany:  Me.  F.  V.  Coville. 

Mr.  Coville  gave  briefly  some  of  the  more  im- 
portant features  of  systematic  botany  in  Wash- 
ington from  the  early  days  up  to  the  present  time, 
emphasizing  the  use  of  types  of  species  which  was 
a  direct  contribution  of  the  United  States  Depart- 
ment of  Agriculture. 
Early  History  of  Physiological  and  Plant  Breeding 

Work  in  the  Department  of  Agriculture:  Mr. 

Walter  T.  Swingle. 

This  briefly  sketched  the  beginning  of  the  now 
extensive  work  in  plant  pathology  and  plant  breed- 
ing in  the  U.  S.  Department  of  Agriculture. 

On  Tuesday,  January  5,  1915,  at  8:30  P.H.,  the 
Botanical  Society  of  Washington  met  in  joint  ses- 
sion with  the  Washington  Academy  of  Sciences  in 
the  Assembly  Hall  of  the  Cosmos  Club.  Professor 
J.  C.  Bose  gave  an  illustrated  lecture  on  "The  Re- 
sponse of  Plants." 

The  one-hundred-and-first  regular  meeting  of 
the  Botanical  Society  of  Washington  was  held 
January  9^  1915^  at  1 :30  p.m.,  in  the  west  wing 
of  the  new  Department  of  Agriculture  building. 
Thirty-four  members  were  present.  Messrs.  F. 
Tracy  Hubbard^  Howard  S.  Coe,  Luther  P.  Byars 
and  Dr.  L.  O.  Kunkel  were  unanimously  elected  to 
membership.  The  resignation  of  Mr.  H.  0.  Ckwe, 
as  treasurer  of  the  society^  was  accepted  and  Mr. 
C.  E.  Leighty  was  elected  to  that  office.  No  scien- 
tific program  was  presented. 

PXBLET  SPAULDINO, 

Corresponding  Seoretary 
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PBOBLEMS  OF  GEOGBAPHIC  INFLUENCE^ 

Four  points  of  view  will  be  taken  with 
reference  to  our  theme :  its  importance,  its 
difficulties,  the  related  sciences,  and  fields 
of  investigation. 

We  deal  here  with  the  heart  of  geography. 
The  ties,  infinite  in  number,  which  bind 
life  to  the  earth  lead  surely  up  to  man.  No 
other  phase  is  so  insistent  and  so  appealing 
as  the  earth's  influence  upon  our  kind. 
The  plant  and  animal  world  joins  itself  to 
our  physical  habitat  to  enrich  our  environ- 
ment and  multiply  our  problems.  The  first 
members  of  this  association  came  into  it 
from  the  field  of  geology,  and  these  men 
have,  from  meeting  to  meeting  and  from 
year  to  year,  marched  steadily  up  toward 
the  human  goal  of  our  science.  In  Mr. 
Roorbach's  recent  symposium  on  the  Trend 
of  Modem  Geography,*  by  far  the  larger 
number  directed  their  call  for  research 
toward  the  field  of  geographic  influence. 
"Whether  we  speak  of  influence,  or  response, 
or  adjustment,  matters  little.  Terminology 
will  grow  unbidden,  if  we  are  exact  in  our 
thinking. 

Here  lies  the  weight  of  our  theme.  We 
all  have  a  duty  to  do  in  view  of  the  ill- 
founded  and  doubtful  conclusions  too  often 
set  forth,  and  in  view  of  the  vast  extent  of 
the  unknown  in  this  field.  The  factors  of 
infiuence  are  not  carefully  isolated.  What 
these  forces  really  do  and  how  they  do  it 
are  not  shown.  Ripley  holds  it  certain 
''that  the  immediate  future  of  this  science 

1  Preeddent's  addreiB  before  the  Aseoeiation  of 
American  Geographers,  read  at  the  eleventh  an- 
nual meeting,  Chicago,  December  30,  1914. 

a  "The  Trend  of  Modem  Geography,"  BuU. 
Am.  Geog.  Soc,,  November,  1914. 
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will  depend  upon  the  definiteness  with 
which  its  conclusions  are  stated  and  illus- 
trated."' The  rich  and  sometimes  noble 
and  rousing  periods  of  Batzel  leave  us  often 
in  the  jungle  of  thought.  But  he  made  a 
trail  in  the  jungle,  and  we  who  follow  the 
trail  may  not  blame  him  for  unexplored 
comers  of  the  forest.  What  Ratzel  thinks 
about  definite  knowledge  appears  in  his 
criticism  of  the  so-called  "climatic  philos- 
ophers."* Here  too  Brunhes  adds  his  call 
for  precision : 

How  does  the  climate  influence  us  ...  it  is 
just  as  necessary  here,  as  elsewhere,  perhaps  more 
necessary,  to  rejuvenate  current  assumptions  by 
analyzing  them,  for  they  are  far  too  slipshod  and 
8uperiicial.<> 

This  call  for  definiteness  presses  on  every 
student  of  geographic  infiuence,  be  the 
phase  climatic  or  other.  It  is  not  that  we 
can  draw  mathematical  conclusions  in  any 
science  of  man,  but  sharp  eyes  and  good 
logic  will  at  least  lift  us  from  chaos  to 
order. 

We  are  thus  under  bond  to  work  this  field 
for  the  perfection  of  essential  geography. 
But  we  owe  a  further  debt,  or  rather,  there 
is  a  mutual  exchange  of  help  in  which  we 
must  not  fail  of  our  part.  Geography 
offers  help  and  cooperation  to  all  sciences 
that  deal  with  man,  anthropology,  ethnol- 
ogy, history,  sociology,  economics,  jwychol- 
ogy  and  comparative  religion,  and  from 
each  of  these  geography  will  gather  data 
for  its  own  perfecting. 

The  historian,  for  example,  needs  from 
the  geographer  a  more  full  knowledge  of 
environmental  working,  and  the  geographer 
receives  in  turn  much  from  the  historian. 
The  old  geography  knew  little  of  the  causal 
and  historical,  and  some  of  the  old  history 
might  just  as  well  have  been  staged  on  a 

•  W.  Z.  Bipley,  ToL  8oi.  Quar.,  1 0,  640. 
^''Anthropogeographie,"   I.,   83-84. 
8  J.    Bninhes,    Inaugural    lecture,    Soot,    Geog. 
Mag.,  29,  312. 


flat    platform    projected    into    the    inter- 
planetary ether. 

If  history  is  to  strike  deep  roots  into  the 
earth,  if  it  is  to  set  forth  with  full  discern- 
ment, the  moulding,  moods,  motives  and 
movements  of  men,  the  historian  will  need 
help  from  the  geographer;  and  the  his- 
torian, sceptical  of  generalizations  that  are 
too  easy  and  scorning  overstatement,  wiU 
respond  with  open  hand  to  every  real  offer- 
ing of  the  geographer. 

When  geography  was  poorer  than  to- 
day, Parkman  wrote  the  human  story  out 
of  its  environment.  James  Bryce  has 
always  and  without  stint  placed  geography 
in  the  running  with  historical  movements. 
And  if  the  generalizations  of  Bryce,  like 
those  of  Batzel,  are  sometimes  tinged  with 
vagueness,  let  us  blame,  not  the  historian  of 
broad  outlook,  but  the  geographer  whose' 
work  is  yet  in  arrears.  Other  examples  are 
not  wanting.  Winsor,  in  dedicating  his 
Mississippi  Basin  to  Mr.  Markham,  then 
President  of  the  Royal  Geographical  Soci- 
ety, writes  of  environment, 

I  would  not  say  that  there  are  not  other  com- 
pelling influences  but  no  other  control  is  so 
Bteady.0 

Mr.  Edward  John  Payne  has  written  a 
"History  of  the  New  World  called  Amer- 
ica. ' '  Being  no  historian,  I  do  not  know  the 
craft's  estimate  of  that  work,  but  I  am 
astounded  at  the  author's  deep  and  broad 
knowledge  of  environment  in  the  lands 
whose  story  he  tells.  The  surface,  the  cli- 
mate, the  possibilities  of  cereal  production 
and  of  the  domestication  of  certain  animals 
appear  in  such  wise  in  relation  to  early 
American  civilization,  to  the  arts  and 
habits  of  the  people,  as  to  stir  the  geog- 
rapher to  admiration.  Whether  all  of 
Payne's  conclusions  stand  fire  or  not,  he 
gives  an  example  of  effort  aimed  at  preci- 

6  << Mississippi  Basin,"  Justin  Winsor,  follow- 
ing title  page. 
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sion.  This  is  a  call  to  every  geographer. 
The  geographic  atmosphere  in  Professor 
Turoer's  story  of  our  north  central  west  is 
known  to  ns,  and  Professor  J.  L.  Myres, 
reaching  at  once  broadly  into  the  fields  of 
classic  lore,  anthropology  and  geography, 
is,  in  his  person  and  work,  living  testimony 
to  the  importance  of  our  anthropogeo- 
graphic  task,  and  to  the  hopefulness  that 
lies  in  our  attempting  it. 

Some  historical  writers  are  influenced 
little  if  at  all  by  the  study  of  the  earth  and 
lower  life  as  elements  of  human  environ- 
ment. Even  volumes  professing  to  deal 
with  the  geographic  foundation  of  history 
sometimes  fail  of  their  goal,  and  one  pre- 
face afiSrms  that — ''the  general  physiog- 
raphy of  North  America  is  familiar  enough 
to  readers." 

This,  I  am  sure,  is  quite  too  rosy  a  view 
of  the  geographic  situation.  But  I  cite  the 
limitations  of  some  histories  in  no  mood  of 
criticism.  Let  every  man  build  the  wall 
over  against  his  own  house.  What  of  as- 
sured fact  or  proven  principle  we  put  be- 
fore the  historian  he  has  neither  the  will 
nor  the  power  to  escape.  Our  light  is  in  no 
danger  of  being  put  under  a  bushel.  But 
we  have  good  need  to  see  that  it  is  lighted. 

Who  can  show  me  a  good  human  geography 
of  Greece!  Perhaps  it  is  now  in  the  mak- 
ing by  a  member  of  this  association.  If 
there  be  such  a  work,  should  it  be  possible 
for  a  historian  of  Greece  to  liken  Asia 
Minor  and  Egypt  to  enormous  jaws  about 
to  swallow  Cyprus,  to  describe  the  Egean 
and  Adriatic  as  fiords,  to  liken  southern 
Europe  to  a  mastodon,  Greece  being  a  leg ; 
to  call  Greece  with  its  mountain  spurs  and 
bays  a  skeletonized  leaf,  to  fill  the  penin- 
sula with  tiers,  storeys,  waists,  claws, 
wheels,  threads  and  tongues,  and  leave  you 
not  knowing  whether  this  poor  little  coun- 
try is  a  house  of  many  rooms  or  a  spider 
with  sprawling  limbs.     But  we  are  most 


gravely  assured  that  the  geography  of 
Greece  had  results  upon  its  history,  and 
diversity  of  states  formed  by  diversity  of 
surface  is  the  lone  geographic  captive  shut 
up  in  this  dark  closet ! 

If  we  turn  to  sociology  we  meet  the  in- 
sistence on  the  importance  of  environment. 
Let  us  take  Giddings's  definition,  that 

Sociology  is  an  attempt  to  account  for  the 
origin,  growth,  structure  and  activities  of  so- 
ciety by  the  operation  of  physical,  vital  and  psy- 
chical causes,  working^  together  in  the  processes 
of  evolution. 

Or  we  may  cite  the  utterance  of  Small, 
that  ''this  force  is  incessant,  that  it  is  pow- 
erful, that  it  is  a  factor  which  may  never 
be  ignored."^  Yet  Dr.  Small  in  an  ex- 
tended chapter  on  environment  mentions 
geography  but  once,  and  then  not  as  a  sci- 
ence which  might  contribute  to  sociology. 
Professor  Bidgeway"  thinks  that  failure 
fully  to  recognize  man  as  controlled  by  the 
laws  of  the  animal  kingdom  leads  to  malad- 
ministration of  alien  races  and  blunders  in 
social  legislation.  He  says,  further,  **As 
physical  characteristics  are  in  the  main  the 
result  of  environment,  social  institutions 
and  religious  ideas  are  no  less  the  product 
of  environment,"  and  again,  any  attempt 
to  eradicate  political  and  legal  institutions 
of  an  equatorial  race  ''will  be  but  vain,  for 
these  institutions  are  as  much  part  of  the 
land  as  are  its  climate,  its  soil,  its  fauna 
and  its  flora."  Ripley,  in  reviewing  the 
second  volume  of  Batzel's  anthropogeog- 
raphy,  criticizes  the  author  for  neglecting 
acclimatization,  considering  its  importance 
in  social  theory,  and  in  view  of  the  fact  that 
theories  of  race  dispersion  turn  upon  our 
judgment  in  this  matter.  Perhaps  the  real 
state  of  the  case  is  seen  in  the  appearance 

7  '  *  General  Sociology, "  A.  W.  Small,  417. 

8Wm.  Bidgeway,  **The  Applications  of  Zoolog- 
ical Laws  to  Man/'  Brit.  Assoo.  Ad.  8cL,  Dub- 
lin, 1908,  832-847. 
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not  long  ago  of  a  serious  and  careful  vol- 
ume on  the  development  of  western  civiliza- 
tion, which  nevertheless  exhibits  an  utter 
dearth  of  geographic  data  and  principles. 

We  are  safe  then  in  saying  that  most  au- 
thorities in  these  sciences  of  man  recognize 
environment  as  fundamental,  but  the 
greater  part,  in  a  sort  of  absolution  of  con- 
science, name  the  subject  and  take  leave 
of  it 

We  need  not  therefore  expect  the  histo- 
rians or  the  sociologists  to  develop  in  any 
full  way  the  principles  of  environmental 
action.  They  admit  the  need  of  these  prin- 
ciples, but  have  not  the  time,  perhaps  not 
the  will,  to  develop  them.  It  remains  for 
us  to  put  content  into  the  word  environ- 
ment, so  that  it  can  not  be  overlooked  or 
slighted  and  so  that  its  meaning  may  be- 
come available  in  plain  terms  to  alL 

In  his  '* Racial  Geography  of  Europe" 
Bipley  asserts  that 

To-day  geography  stands  ready  to  serve  as  an 
introduction  as  well  as  a  corrective  to  the  scien- 
tific study  of  human  society. 

This  was  written  about  twenty  years  ago, 
and  yet  it  is  to-day  not  so  valid  or  truthful 
a  statement  as  we  could  desire  it  to  be. 
Our  convictions  are  in  the  right  place  and 
much  has  been  done,  but  we  still  suffer 
&om  a  dearth  of  limited,  local,  special  and 
proven  data,  and  a  surplus  of  generaliza- 
tions announced  with  the  enthusiasm  of 
fresh  discovery,  or  rediscovery,  unsup- 
ported by  adequate  evidence.  We  are  sub- 
ject to  Marett's  criticism  of  certain  gener- 
alizations of  Eatzel  and  La  Play — ''too 
pretty  to  be  true."^  We  are  awaking  to 
the  importance  of  our  field  and  this  is  well, 
but  it  is  equally  important  to  make  haste 
slowly  and  to  give  human  geography  a  con- 
tent satisfying  to  ourselves  and  convincing 
to  our  fellow  workers  in  adjoining  fields. 

The  pursuit  of  our  theme  is  as  difficult  as 

•  KB.  Marett,  M.A.,  "Anthropology,''  98. 


It  is  important  Professor  Cramb  in  a  re- 
cent book^^  comments  on  the  causal  idea  so 
common  in  our  modem  thought  about  his- 
tory. His  word  is  equally  good  for  us.  He 
says: 

In  man's  history  nothing  is  more  difficult  than 
to  attain  to  something  like  a  just  conception  of  a 
true  cause. 

Universality  and  necessity  are  the  criteria 
which  he  proposes.  A  stiff  application  of 
these  principles  would  be  a  tonic  for  some 
geographical  theorizing. 

Here  is  an  individual,  X;  What  is  hef 
He  is  first  a  bundle  of  anatomical  charac- 
ters. How  did  he  get  themt  Why  is  he 
different  in  these  matters  from  some  other 
manT  A  single  example  will  show  how 
little  we  know.  Professor  Boas  well  says 
that  ''haphazard  applications  of  unproved 
though  possible  theories  can  not  serve  as 
proof  of  the  effectiveness  of  selection  or  en- 
vironment in  modifying  types.  "*^  He 
calls  for  comparison  of  parents  of  one  en- 
vironment, with  their  children  reared  in 
another.  He  has  made  such  investigation 
upon  children  of  immigrants  in  New  York 
City  and  concludes  that  distinct  changes, 
as  of  head  form,  took  place.^*  He  has  done 
well,  no  doubt,  all  that  one  piece  of  investi- 
gation permitted.  But  he  does  not  analyze 
the  factors  of  change  nor  show  what  any 
factor  does.  Alongside  of  these  apparent 
changes  in  one  generation  we  may  put  an 
opinion  of  Professor  Myres,  who,  referring 
to  a  common  belief  that  Alpine  man  origi- 
nated in  the  Alpine  region  in  response  to 
environment,  states  his  conviction  that  the 
time  since  the  glacial  period  would  not  suf- 
fice for  so  great  a  change  of  head  form.'' 

10  J.  A.  Oramb,  "Germany  and  Bngland,"  113. 

11 F.  Boas,  ''The  Mind  of  Primitive  Man,"  52. 

»F.  Boas,  ''Changes  in  Bodily  Form  of  De- 
scendants of  Immigrants,"  Sen.  Doc.  No.  208, 
61st  Oong.,  2d  Sess.,  Washington,  1910. 

IB  J.  L.  Myres,  "The  Alpine  Baees  in  Eu- 
rope," Oeog,  Jew.,  28,  538. 
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Lester  F.  Ward  is  equally  confident  that 

There  has  been  no  important  organic  ehange  in 
aan  doling  historic  time.^^ 

Onr  individual  also  embodies  physiolog- 
ical and  pEQrchical  activities  which  are  af- 
fected by  environment.  Here  the  problem 
is  immensely  involved,  for,  as  Brinton  says, 
psychical  development  depends  less  on  nat- 
ural sorroundings  than  on  a  plexus  of  re- 
lations of  each  man  with  many  others. 

Natural  environment  includes  first  the 
physical — soil,  water,  minerals,  land  form, 
temperature,  moisture  in  the  air,  light,  elec- 
tricity, and  all  operative  on  an  earth  in 
interplanetary  relation  to  the  sun.  Then  is 
added  the  animal  and  plant  environment 
whose  daily  pressure  on  the  individual  and 
the  group  has  held  in  no  small  way  the  des- 
tmies  of  civilization.  Interwrought  with 
all  these  natural  forces  are  the  human-social 
factors  «ver  more  powerful  since  the  dawn 
of  history.  Thus  there  is  a  total  of  infi- 
nitely variable  factors  producing  infinitely 
diverse  results  upon  the  body  and  mind. 

The  environment  of  this  day  and  hour 
is  perplexing  enough,  but  environments 
ehange:  man  exchanges  one  environment 
for  another.  The  steady  drive  of  our  en- 
vironment in  its  daily  flux  is  replaced  by 
the  shock  of  a  new  environment  entered  in 
a  day  or  a  night  or  gained  by  long  voyages 
across  the  sea.  The  sum  of  a  man's  hered- 
ity goes  out  into  his  new  sphere  with  him. 
But  how  much  of  this  is  primal  and  per- 
sistent and  how  much  can  be  shifted  like  a 
garment!  The  heredity  doctors  have  not 
answered  this  question  and  geographers 
should  have  a  care.  It  is  a  wholesome  cor- 
rective to  remember  the  number  of  our  pos- 
sible ancestors.  According  to  Boas,^*  an 
Eskimo  could  not  have  so  many  as  you  or  T. 
Boyal  families  share  this  limitation  with 

"L.  F.  Ward,  "Pure  Sociology,"  17. 
"P.  Boa«,   "The  Mind  of  Primitive  Man," 
S4-S8. 


the  polar  man,  and  one  European  monarch, 
it  is  said,  has  in  the  past  twelve  generations 
only  the  meager  oufit  of  533  ancestors  out 
of  a  theoretical  4,096.  We,  however,  be- 
longing to  a  large  population  of  unstable 
habits  might  have  in  twenty  generations 
more  than  a  million  each.  We  are  too  com- 
plex to  come  to  an  easy  reckoning  about 
ourselves. 

By  our  social  memory  we  carry  the  old 
environment  into  the  new,  and  thus  we 
** compound"^*  environments,  and  this  ends 
in  making  environment  coextensive  with 
the  world.  The  universality  of  modem  en- 
vironment for  any  civilized  man  appears  iu 
our  commercial  interchange  and  speaks  ta 
us  in  a  war  whose  center  is  in  Europe^ 
whose  circle  takes  in  the  world. 

Batzel  in  showing  how  Christianity  con- 
quered its  realm  not  as  direct  from  Pales- 
tine, but  as  modified  on  its  way  through 
^STPt,  Greece  and  Rome,  has  given  us  a 
good  example  of  such  compounding  of  en- 
vironments.*^ Geographers  have  by  no 
means  been  blind  to  the  difficulty  of  an- 
thropic  problems.  Brunhes  warns  us  that 
truth  in  geographic  relations  of  man  is  ap- 
proximate, and  that  to  claim  it  as  exact  is 
to  be  unscientific.** 

The  outstanding  psychological  fact  then  is  the 
antithesis  of  a  rigid  fatalistic  determination  of 
human  acts  by  climate  and  soil.i» 

And  he  then  cites  what  he  calls  *' antin- 
omies,'' frontier,  urban,  racial  and  social. 
Batzel  has  a  most  instructive  passage  on 
sources  of  error  due  to  the  neglect  of  middle 
members  lying  between  visible  workings 
and  their  remote  causes,  the  inclination  to 
take  a  direct  line  instead  of  the  rounda- 
bout way  of  mediate  working  causes.    This 

i«E.  B.  Marett,  "Anthropology,"  122-23. 
iT^'Anthropogeographie,"   I.,    176. 
i»J.    Brunhes,   Inaugural   lecture,   Scot.    Oeog^ 
Mag.,  29,  362-^3. 
i»/d«l.,  367. 
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leads  either  to  false  results  or  to  the  hope- 
lessness of  reaching  the  truth.^^ 

Professor  Myres  in  the  dosing  lines  of  his 
little  book,  *'The  Dawn  of  History/'  ad- 
mits and  emphasizes  the  vagueness  of  re- 
sults in  trying  to  estimate  the  relations  of 
history,  geography  and  biology.  But  his 
final  word  is  of  good  cheer, 

If  the  reader  is  moved  to  complain  with  that 
other,  ''I  see  men  as  trees  walking,"  let  him  re- 
member that  he  who  said  that,  was  well  on  the 
way  to  "see  every  njin  clearly." 

Thus  far  our  notice  of  our  difficulties  has 
been  general.  Let  us  look  at  the  questions 
of  race.  '*Bace  is  the  key  to  history — ^what 
is  the  key  to  race  ? ' '  Thus  Qriffis  inscribes 
the  title  page  to  a  volume  on  Japan.  In 
estimating  the  force  of  a  given  environment 
on  a  given  time  how  much  shall  we  allow 
for  race?  But  we  must  go  back  of  that. 
How  did  environment  go  into  the  making 
of  race  ?  But  suppose  we  are  not  sure  what 
a  race  is  and  can  not  with  any  agreement 
analyze  and  classify  present  races!  Au- 
thorities agree  neither  upon  race,  nor  upon 
the  efficiency  of  race  in  relation  to  environ- 
ment. Thus  one  authority  assigns  a  race 
cause  for  the  higher  status  of  long  heads  as 
compared  with  broad  heads  in  certain  parts 
of  France.  The  long  heads  have  more 
wealth  and  pay  more  taxes  than  their 
brachycephalic  countrjonen.  Is  this  really 
a  racial  result?  Or  is  it  due  to  a  fortunate 
occupation  of  richer  lands,  bringing  in  its 
train  the  higher  professional  and  social 
status  and  the  urban  tendencies  of  the 
northern  blonds?  The  criteria  of  necessity 
and  universality  need  to  be  pressed  home. 

The  present  writer  has  difficulty,  being  a 
layman,  in  understanding  the  ethnologists 
when  they  classify  races.  It  is  increasing 
to  one's  comfort  therefore  and  saving  to 
self-respect  to  find  a  member  of  the  anthro- 
pological fraternity  saying  of  the  develop- 

20  <  <  Anthropogeographie, "  I.,  54. 


ment  of  races  that  it  is '' immensely  difficult 
to  separate  the  effects  of  various  factors," 
and  that, ' '  it  is  not  edifying  to  look  at  half 
a  dozen  books  upon  the  races  of  mankind, 
and  find  half  a  dozen  accounts  of  their  re- 
lationships having  scarcely  a  single  state- 
ment in  common.  Far  better  to  face  the 
fact  that  race  still  baffles  us  almost  com- 
pletely.''" 

We  may  add  a  further  observation,  that 
much  in  this  field  depends  upon  paleog- 
raphy, if  we  are  to  decipher  the  origin  and 
migration  of  races.  But  here,  as  Marett 
says,  is  a  rather  kaleidoscopic  science,  for 
the  continents  and  bridges  which  it  calls  up 
out  of  the  ocean  have  a  way  of  crumbling. 

Let  us  illustrate  by  the  so-called  Aryan 
question.  It  used  to  be  an  item  in  the  eth- 
nological creed  that  most  European  peoples 
using  languages  of  cognate  features  came 
thither  from  central  Asia  by  the  way  of 
India.  But  many  years  ago  now  it  was 
shown  that  common  language  did  not  prove 
race  kinship.  Nor  do  names  of  trees  and 
other  plants  suffice  to  trace  migrations,  for 
men  change  the  names  of  their  trees,  and 
fioras  migrate  in  the  long  marches  of  time. 
It  has  been  remarked  that  if  we  had  no  his- 
torical knowledge  to  the  contrary,  tobacco 
and  potato  might  be  taken  as  parts  of  a 
European  tongue,  rather  than  a  loan  from 
the  Caribbean  natives. 

So  come  the  measurer  and  the  calipers 
in  place  of  the  linguist  and  set  up  the 
physical  criteria  of  head  form,  stature  and 
color,  and  put  in  place  of  a  comfortable 
and  discredited  generalization  the  chaos  of 
opinion  which  is  often  the  precursor  to 
more  fixed  and  defensible  conclusions.  But 
such  conclusions  have  not  yet  been  reached. 
So  uncertain  is  the  status  of  the  problem 
that  one  writer  on  the  sources  of  the  Ger- 
manic invasions  says  that  while  some  put 
the  origin  in  Africa,  others  trace  racial  dif- 

21 B.  E.  Marett,  ''Anthropology,"  61. 


FlBBUAKT  19,  1915] 


SCIENCE 


267 


ferenees  to  enviromnent  and  others  fall 
into  skepticism  about  the  whole  matter.'^ 
This  author  thinks  the  Germans  are  di- 
verse, as  a  Boman  might  be  anything  from 
York  to  New  Carthage,  Corinth  or  Damas- 
cus. 

Brinton  holds  that  the  origin  of  this  so- 
called  Indo-European  group  was  in  the 
west,  the  central  Celtic  tribes  moving  from 
the  Atlantic  region  through  the  Alps  to  the 
Danube,  a  southern  series  of  offshoots  peo- 
pling the  Mediterranean,  and  the  northern, 
moving  southward  and  eastward  from 
primitive  seats  on  the  North  and  Baltic 
seas:^'  Another  authority  thinks  with  Sergi 
and  Eeane  that  the  Mediterranean  stock 
came  from  Africa  and  that  the  dolicho- 
blond  developed  after  the  passage  to  Eu- 
rope and  the  initiation  of  the  Mediterra- 
nean water  barrier.** 

Ridgeway,*'  on  the  other  hand,  makes  two 
non-Aryan  races  in  Europe,  Alpine  and 
Neolithic,  overrun  by  two  Aryan  races, 
once  thought  to  have  come  from  Hindu 
Knsh,  now  believed  to  have  originated  in 
upper  central  Europe.  He  argues  that  to 
follow  Sergi  in  making  the  Mediterranean 
race  non-Aryan  '^  leaves  out  of  sight  the 
effects  of  environment  in  changing  racial 
types,  and  that  too  in  no  long  time."  He 
cites  the  cases  of  the  Boers  in  Africa  and  of 
New  World  natives  changing  their  latitude. 
There  was  gradual  change  from  the  short, 
dari:  men  of  southern  Europe  to  the  tall 
blonds  of  the  Baltic.  This  means  more  than 
intercrossing  and  raises  suspicions  of  con- 
stantly  working   climatic   influence.     He 

**C.  H.  Hayes,  '*  Sources  of  the  Germanic  In- 
rasions,"  Studies  in  Hist,  and  Pub.  Law, 
XXXm.,  14-15. 

uD.  G.  Brinton,  "Baces  and  Peoples," 
151-52. 

""The  Mutation  Theory  and  the  Blond  Race," 
Jimr,  Sace  Devel,  HI.,  491-95. 

s^Wm.  Bidgeway,  President's  Address,  Brit. 
Assoc  Ad.  Sei.,  Ihiblin,  1908,  832-47. 


thinks  environment  the  chief  factor  in  atat- 
ure  and  pigmentation.  Attention  to  other 
animals,  in  Bidgeway 's  view,  demonstrates 
this  doctrine.  He  cites  the  white  hares 
and  bears  and  the  tendency  of  the  ptarmi- 
gan and  the  horse  to  turn  white  in  winter. 
The  horse  is  cited  as  shown  in  varieties 
from  northern  Asia  to  the  Cape  of  Good 
Hope,  and  this  writer  concludes  that  en- 
vironment is  powerful  not  only  in  colora- 
tions, but  in  osteology,  and  that  these 
changes  may  be  very  rapid.  The  blond 
Berbers  are  believed  to  owe  their  qualities 
not  to  mixing  with  Vandals  and  Goths,  but 
to  being  cradled  in  a  cool  mountain  region. 
The  fair-haired  people  have  poured  for 
centuries  across  the  Alps  and  yet  hold  their 
own  only  in  the  north  of  Italy.  Woodruff 
does  not  think  they  were  darkened,  but  that 
natural  selection  eliminated  them  because 
they  went  beyond  their  latitude  range. 
Homo  Alpinus  is  held  by  different  authors 
as  Aryan  or  as  Mongolian  from  Asia,  and 
as  having  evolved  their  brachycephalic 
character  on  European  soil. 

Marett,  referring  to  Bidgeway,  thinks 
he  overrates  environment,  but  admits  it  as 
premature  to  affirm  or  deny  that  in  the 
very  long  run,  round-headedness  goes  with 
a  mountain  life.** 

To  add  other  items  of  opinion,  confirm- 
ing the  conviction  that  much  fruit  has  set, 
but  few  specimens  have  ripened,  Marett 
places  in  north  Africa  the  *' original  hot- 
bed''*^ of  the  Mediterranean  race,  who  in 
Neolithic  times  colonized  the  north  shore 
of  the  Mediterranean  and  passed  by  the 
warm  Atlantic  as  far  as  Scotland.  The 
same  author,  keeping  close  to  cover,  says 
that  it  is  now  fashionable  to  place  the  Teu- 
tonic home  in  northeastern  Europe,  though 
he  regards  it  as  still  something  of  a  mys- 
tery.    The  Scandinavian  origin  of  Euro- 

26  Marett,   '*  Anthropology, "   107. 
*TIb%d.,  104. 
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pean  peoples  is  held  by  some**  while  J.  L. 
Myres  shows  the  affinity  of  boreal  and 
Mediterranean  man  and  suggests  their 
Euro- African  origin,*'  and  Gray's  discus- 
sion of  Myres 's  paper  emphasizes  the  swift 
action  of  environment.*^ 

Altogether  it  is  hardly  to  exaggerate  to 
say  that  you  can  find  authority  for  placing 
the  breeding  grounds  of  the  European  peo- 
ples in  north  Africa,  in  central  Asia,  or  in 
any  part  of  Europe,  for  sending  their 
wandering  progeny  in  any  direction  of  the 
compass,  with  any  kind  of  racial  mixture 
or  linguistic  evolution  and  with  every  pos- 
sible shade  of  efficiency  or  inefficiency  on 
the  part  of  environment. 

But  suppose  the  Aryan  business  cleared 
up,  there  would  remain  earlier  problems  of 
Paleolithic  differentiation  and  the  pro- 
longed twilight  journey  of  man.  And 
suppose  we  had  threaded  our  way,  geolog- 
ical, ethnographical,  linguistic,  and  geo- 
graphic, down  through  the  differentiations 
and  mixtures  and  migrations  until  we  have 
the  Teuton  and  the  Gelt  in  north  Europe 
and  the  British  Isles,  are  our  troubles  pastf 
Let  us  see. 

You  would  trace  the  evolution  of  the 
American,  as  effected  by  environment. 
Where  will  you  begin  t  Not  in  New  Eng- 
land or  Virginia.  Not  altogether  in  old 
England.  Not  altogether  in  Teutonic  Eu- 
rope. Before  we  got  through  with  the 
American  we  might  like  to  cover  all  Eu- 
rope with  the  network  of  our  inquiry.  But 
we  can  not  move  too  broadly;  let  us  turn 
to  the  British  Isles.  There  are  still  the 
progeny  of  the  pre-Gelts  of  Neolithic  age. 
There  came  at  least  three  types  of  Gelt,  the 
Gael,  the  Briton  and  the  Belgae.     Roman 

«« Richard,  ''History  of  German  Civilization," 
Ch.  II. 

«»J.  L.  Myres,  "The  Alpine  Baces  in  Eu- 
rope," Geog,  Jour,,  28,  537. 

ao/bid.,  555-66. 


invasion  and  rule  followed  and  in  due  time 
the  Ghristian  religion.  Next  came  the 
Angles  and  Saxons  and  Jutes  from  across 
the  North  Sea,  a  new  deluge  of  paganism, 
and  a  new  contribution  of  racial  traits  bred 
in  the  long  past.  One  would  like  to  know 
how  that  old  North  Sea  Teuton  differed, 
fifteen  centuries  ago,  from  the  Baltic  Sea 
Teuton  of  the  Prussian  plain.  Was  it  in 
the  latter 's  great  strain  of  Slavic  blood,  or 
were  there  other  factors.  When  and  where 
did  the  present  sum  of  difference  between 
Prussian  and  Englishman  begin  to  emerge  t 
At  any  rate,  Jutland,  Schleswig-Holstein 
and  the  lowlands  of  the  Elbe  were  poured 
into  our  ancestry  and  were  Ghristianized. 

In  the  eighth  century  the  Viking  rovers 
came  across  the  North  Sea,  with  fresh  car- 
goes of  vigor  and  paganism.  The  Rhine, 
Scheldt,  Seine  and  Loire  as  well  as  Britain 
felt  their  power.  "From  the  fury  of  the 
Northmen,  save  us,  Lord,"  runs  an  old 
litany.  But  pirate  and  robber  though  he 
was,  here  was  an  element  of  selection  that 
must  not  be  disregarded.  Norway,  Sweden 
and  Denmark,  says  Greene,  "were  being 
brought  at  this  time  into  more  settled 
order  by  a  series  of  great  sovereigns,  and 
the  bolder  spirits  who  would  not  submit  to 
their  rule  were  driven  into  the  seas  and 
embraced  a  life  of  piracy  and  war."  But 
there  had  been  bred  into  them  "in  a  land 
that  is  one  third  water  and  one  third  moun- 
tain, where  winter  lasts  six  months  in  the 
year,  endurance,  ingenuity  and  daring." 

In  two  or  three  centuries  more  followed 
the  Norman  Gonquest,  in  which  the  Viking 
brought  to  England  all  that  he  had  taken 
on  and  taken  in  of  French  life.  There  fol- 
lows the  further  coordination  of  Neolithic, 
Geltic,  Teutonic  and  Norse  men  for  five  and 
a  half  centuries,  until  the  early  decades  of 
the  seventeenth  century  and  the  beginnings 
of  British  settlement  in  America.  And  this 
was  a  selective  migration  whose  story  can 
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oot  be  told  here,  and  has  never  been  so 
folly  told  as  the  student  of  environment 
might  desire.  SufSee  it  to'  add  that  no 
mer^  paragraph  can  tell  ns  what  kind  of 
people  came  to  Massachusetts,  or  Virginia. 
Beligious,  economic  and  political  changes 
in  England,  plus  the  attractions  of  a  fresh 
world,  brought  across  the  sea  the  elements 
that  have  been  formative  in  American  life. 
American  environment  has  not  developed 
all  the  qualities  which  we  consider  as  dis- 
tinctively or  typically  American. 

But  in  New  England,  and  on  the  Hud- 
son, the  Ddaware  and  the  James,  new 
physical  and  social  pressures  began  to 
wield  their  power.  After  some  generations 
in  this  environment  in  the  eighteenth  cen- 
toiy,  a  new  flow  began  through  the  passes 
of  the  Appalachians.  To  Timothy  Dwight 
is  ascribed  the  view  that  thus  New  Eng- 
land was  rid  of  her  restless  and  insubordi- 
nate spirits.  Another  interpretation  is  that 
the  best  and  most  progressive  men  went  be- 
eanse  they  did  not  like  the  rule  of  the 
Congregational  clergy.  At  any  rate,  it  was 
another  selective  migration,  by  which 
picked  families  went  into  a  new  environ- 
ment Turner  is  our  best  authority  for 
what  the  environment  of  the  middle  west 
made  out  of  the  emigrant  from  the  East. 
It  would  be  easy  to  show,  I  think,  that  in 
spite  of  what  might  seem  predominating 
mixtures  of  Continental  Eurox>ean  migra- 
tion. New  England  still  pervades  Wiscon- 
sin, that  the  New  England  mind  was  more 
powerful  than  the  new  environment,  im- 
portant as  that  was,  just  as  the  Puritan 
mind  was  more  powerful  than  the  New 
England  environment. 

The  selective  emigration  moved  on  by 
prairie  schooner  and  transcontinental  rail- 
way to  the  Kocky  Mountains,  the  inter- 
ment plateaus  and  the  Pacific  Coast.  Here 
are  mountains,  deserts,  mines,  giant  for- 
ests, irrigation  and  a  new  ocean.    Whence 


came  the  Calif omian!  From  New  Eng- 
land, Ohio,  Iowa,  Kansas,  Colorado.  Is 
that  allt  Every  one  of  the  following  re- 
gions is  there,  with  5,000  to  200,000  repre- 
sentatives. Germany,  Ireland,  England, 
Canada,  Italy,  Mexico,  Russia,  Scotland, 
Sweden,  Switzerland,  Portugal,  Norway, 
France,  Denmark,  Austria,  Wales,  Turkey, 
Spain,  Qreece,  China,  islands  of  the  At- 
lantic, Australia.  The  German,  Canadian, 
Englishman,  Spaniard  and  Russian  that 
wanted  to  be  or  do  something  new  are 
there.  And  it  is  a  compelling  environment, 
of  sky  and  mountain,  ocean  and  plain,  for- 
est and  desert,  mine  and  field.  Professor 
Royce,  a  native  Califomian,  thinks  the 
typical  character  there  is  a  combination  of 
strength  and  weakness,  with  wandering  in 
the  blood,  lack  of  social  responsibility,  rec- 
ognition of  no  barriers,  desire  for  sudden 
wealth,  love  of  diflSculty,  unaccented  love 
of  home,  with  more  love  of  fullness  of  life 
than  reverence  for  the  relations  of  life.'^ 
One  more  picture  of  this  western  life 
must  here  suffice — it  is  by  a  journalist — of 
the  American  of  the  far  northwest,  where 
New  England  and  the  Mayflower  appear 
not,  whose  men  followed  the  Missouri  from 
Kentucky,  Indiana,  Missouri  and  Arkansas, 
tall,  big-boned,  and  stalwart,  self-assertive, 
nervous,  quick  in  action,  acting  before  they 
think  and  thinking  mainly  of  themselves, 
their  European  origin  so  far  behind  them 
that  they  know  nothing  of  it.  Their 
grandfathers  had  f oigotten  it.  In  a  word 
they  are  distinctly,  decidedly,  pugna- 
ciously and  absolutely  American.**  Mak- 
ing what  allowance  you  will  for  Ralph's 
exuberant  rhetoric,  and  Royce 's  habit  of 
philosophizing,  better  to  be  solved  in  the 
twenty-first  century  than  to-day  is   the 

»ij.  Eoyce,  "California,"  Am.  Com.  Series, 
49d--500. 

•2  J.  Balph,  "Our  Great  West,"  141-42, 
qnoted  in  abstract. 
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problem  of  the  function  of  environment  in 
shaping  American  life.  As  we  have  seen 
in  this  sketch,  the  geographer  will  not  work 
alone,  the  historian,  sociologist  and  philos- 
opher will  take  a  hand. 

It's  a  long  way  from  the  primitive  man 
to  the  differentiation  of  the  white  race, 
from  the  white  beginnings  to  Briton, 
Anglia,  Norway  and  Normandy,  from 
Anglia  and  England  to  California  and 
Paget  Sound.  Along  this  ancient  and 
devious  path  our  ignorance  of  the  inner 
laws  of  human  development  is  appalling. 
We  see  man,  and  earth,  something  called 
race,  race  continuity,  one  physical  environ- 
ment after  another,  human  environments 
with  innumerable  mixtures  of  blood,  in 
infinitely  various  compounds,  in  the  grand 
march  of  humanity  to  one  world  center 
after  another.  The  result,  to  carry  out  our 
illustration  still,  is  the  Pacific  coast  man, 
domestic,  industrial,  political,  social,  moral. 
It  will  take  cautious  steps  and  many  torches 
to  pick  our  way  back  along  the  road  by 
which  he  came. 

Let  us  take  another  example  in  emphasis 
of  the  difficulties  which  beset  us — an  analy- 
sis of  the  causes  of  Japanese  character. 
Mental  alertness  has  been  asserted  to  be 
the  chief  trait  of  the  Japanese.  This  must 
have  originated  in  accordance  with  biolog- 
ical laws,  in  spontaneous  variation,  in  mix- 
ture of  races,  or  in  environment,  or  we 
might  add,  by  a  combination  of  these.  It 
is  tentatively  held  that  however  this  qual- 
ity arose,  it  has  been  preserved  by  environ- 
ment: first,  by  insidarity,  giving  familiar- 
ity with  the  sea,  saving  from  wars,  inter- 
mixtures and  invasions,  in  distinction  from 
a  continental  land,  like  China;  second,  by 
physical  features,  affording  small  areas  of 
cultivation,  promoting  industry,  a  land  of 
such  richness  as  to  give  certainty  of  re- 
ward, without  drought  or  flood  to  destroy 
the  prudent  as  well  as  the  thriftless.    Third, 


there  comes  climate,  following  a  supposed 
law  that  the  progressive  lands  ai^  in  the 
cyclonic  domain  of  the  Temperate  zone. 

This  seems  simple,  interesting  and  sug- 
gestive, but  is  it  truet  Is  mental  alertness 
the  chief  trait  in  Japanese  efficiency? 
Droppers,  sometime  professor  in  the  Uni- 
versity of  Tokyo,  thinks  the  secret  of  suc- 
cess is  in  the  structure  of  society,  devotion 
to  family  life,  or  to  tribe  and  nation,  the 
corporate  versus  the  individualistic." 
Dyer  emphasizes  community  but  denies 
that  the  main  ability  is  in  imitation.  Loy- 
alty and  intellectual  ability  are  the  basis 
of  achievement  Another  authority  marks 
the  Japanese  as  sober,  intelligent,  endur- 
ing, patient,  industrious,  polite,  skilful, 
ready  to  assimilate,  not  devoid  of  original 
genius.*^  Yet  another  says  he  is  patient, 
persistent,  cheerful,  versatile,  quick-witted, 
enterprising,  original,  imitative,  progres- 
sive, industrious,  artistic,  humorous, 
cleanly,  polite,  honorable,  brave,  kind, 
calm,  self-contained.'**  Whether  any  good 
human  qualities  have  been  left  out  of  these 
catalogues,  we  do  not  know,  but  we  are  at 
least  left  in  doubt  as  to  what  the  main  na- 
tional trait  is. 

But  suppose  it  is  mental  alertness. 
Would  insularity  make  it  or  keep  itt  Miss 
Semple  avers  that  insularity  breeds  con- 
servatism, a  quality  that  does  not  seem  to 
be  indissolubly  tied  to  alertness.  Insu- 
larity may  give  familiarity  with  the  sea, 
but  perhaps  not  greater  than  is  true  of  the 
Dutch,  who  are  not  insular,  and  we  do  not 
think  of  the  Dutch  as  distinctively  alert. 
Insularity  has  not  kept  Japan  free  from 
invasion,  though  there  have  been  periods  of 
seclusion.    And  the  modem  Japanese  are 

8s Garrett  Droppers,  ''The  Secret  of  JapaneM 
Success,"  Jow,  Baee  Devel.,  II.,  424. 

8*V.  Dingelstedt,  "Ruling  Nations,"  Scot. 
Geog.  Mag,,  27,  305. 

«»  Writer  in  New  Inter.  Ency.,  Art.  "Japan," 
335. 
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"a  veiy  mixed  people,"  Mongolian,  Cau- 
casian, Malay,  and  some  say  an  infiltration 
of  Negrito.  If  insalarity  breeds  alertness, 
what  other  factors  have  apparently 
swamped  this  tendency  in  Madagascar, 
Iceland,  Sicily,  Cuba  and  Hawaii  Y 

Nor  can  we  be  sure  of  the  effect  of  small 
areas  of  rich  cultivation  and  certain  re- 
ward Industry  we  can  predict  and  a  de- 
gree of  comfort)  but  can  we  say  moreT 
Why  not  as  well  expect  the  Belgian  farmer 
or  the  farmer  of  the  Paris  basin,  or  of  the 
county  of  Norfolk  to  be  mentally  alert  f 
Moreover,  most  Japanese  are  in  a  low  state. 
"We  imagine  them"  (the  Japanese)  "as 
intellectually  homogeneous,''  but  there  are 
"five  million  highly  cultivated  people  and 
nine  times  as  many  of  lower  type  .  .  .  the 
mighty  mass  stiU  pagan,  stolid,  low  in  the 
scale  of  evolution.''" 

This  little  empire  is  indeed  a  good  place 
in  the  temperate  zone,  and  so  are  China, 
Switzerland,  Spain,  Austria-Hungary,  Ger- 
many, France,  and  too  many  others  to 
make  the  criterion  of  distinctive  value. 
The  inference  for  precise,  detailed  and 
prolonged  research  need  not  be  elaborated. 

We  have  already  spoken  of  certain  re- 
lated sciences  as  supplying  motives  to  the 
hnman  geographer.  We  turn  now  to  ex- 
amine the  geographer's  proper  sphere  of 
activity  in  relation  to  these  sciences. 

Our  references  to  the  race  problem  might 
seem  superfluous,  for  if  this  field  belongs 
essentially  to  the  anthropologists,  what 
right  has  the  geographer  there!  Here  we 
seem  at  once  to  need  a  definition  of  geog- 
raphy. But  the  present  writer  will  not  try 
to  go  where  angels  have  trod  with  devious 
and  faltering  steps.  Some  time  we  shall 
have  a  definition  of  geography,  but  not  now. 
Meanwhile  we  have  enough  to  do,  and  if  we 
are  reviled  as  devotees  of  patchwork,  as 

**W.  E.  GriffiB^  ''The  Japanese  Nation  in  Evo- 
htion,"  271,  386,  389-90. 


having  no  real  science,  we  bear  it  with 
serenity. 

I  do  not  know  of  any  one  who  proposes 
to  rule  us  out  of  the  human  sphere  and 
shut  us  up  to  the  physical.  If  I  can  get 
my  foot  on  what  Brunhes  calls  the  ''Hu- 
manized surface"*^  of  our  planet,  I  am 
content.  I  shall  have  enough  to  do  without 
quarreling  with  my  neighbor,  or  resenting 
anything  he  may  say  to  me.  Brunhes  also 
says  that  we  are  where  roads  meet,  with 
facts  from  many  sources,  that  we  must  not 
be  a  bazaar  for  retailing  everything,  but 
have  our  own  domain  and  conmiit  no  tres- 
passes. What  the  limits  of  this  field  are  is 
not  so  clear,  but  why  trouble  about  it,  when 
no  science  has  a  fenced  domain  t 

Batzel  makes  a  sweeping  criticism  of 
Buckle  when  he  says  that  evolution  is  un- 
spoken by  him.'*  The  great  geographical 
philosopher  of  Leipzig  made  it  forever  im- 
perative for  us  to  ''go  back  into  the  past." 
He  speaks  of  differentiation,  of  bequeathed 
influences,  of  the  migration  of  developed 
traits — ^he  never  lets  you  doubt  that  he  is 
moving  into  the  realm  of  Darwin.  So  the 
geographer,  if  he  touches  man  at  all,  and 
the  more  if  he  opens  the  question  of  geo- 
graphic influence,  must  be  in  daily  contact 
with  the  principles  of  biological  evolution, 
so  far  as  the  specialists  have  mastered  them. 
I  will  not  try  to  say  how  far  he  may  supply 
useful  data  to  the  biologist ;  sure  it  is  that 
human  anatomy,  physiology  and  psychol- 
ogy must  be  relied  upon  for  light  on  the 
early  (as  well  as  late)  stages  of  mankind. 
Should  not  this  field  be  turned  over  to  the 
anthropologist? 

The  first  answer  is  that  so  far  as  environ- 
mental factors  are  concerned,  the  geog- 
rapher alone  is  responsible  for  the  knowl- 
edge of  the  total  physical  complex  which 
the  earth  affords.  But  when  this  compre- 
ss j.  Bnrnhes,  Soot  Geog.  Mag.,  29,  813. 
««*'Anthropogeograpliie,"   I.,   97-^8. 
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hensive  survey  of  the  physical  geography 
has  been  supplied,  do  not  the  geographer's 
duties,  and  even  his  rights,  cease  t  If  so, 
and  if  we  must  leave  the  action  of  environ- 
ment to  the  anthropologist,  to  what  kind  of 
an  anthropologist?  The  somatologist  per- 
haps. The  somatologist  studies  the  natural 
history  of  the  body.  This  is  highly  impor- 
tant, but  it  is  only  one  point  of  view.  He 
also  studies  man  in  his  physiological  devel- 
opment, but  this  is  also  partial.  Your 
anthropologist  may  be  primarily  a  psychol- 
ogist, a  philologist,  or  a  student  of  early 
arts  or  of  comparative  religion.  Or  he  may 
be  an  ethnologist  studying  the  physical  fea- 
tures, mental  traits,  linguistics,  practical 
arts,  legends  and  religions  of  a  single  tribe 
or  people. 

To  which  one  of  these  will  you  look  for 
a  world  view  of  the  influence  of  environ- 
ment on  early  or  half -developed  manf  For 
your  answer  go  through  all  the  reports  and 
books  of  the  anthropologists,  rich  as  they 
are,  and  tell  me  the  result.  In  the  nature 
of  the  case,  the  anthropologist,  even  if  he 
could  command  all  the  departments  of  his 
own  science,  is  not  in  a  position  to  organ- 
ize the  principles  of  the  influence  of  an 
earthwide  environment  on  man.  He  offers 
indispensable  materials  and  he  may  find 
other  unities  in  his  field  but  the  inclusive 
bond  of  world  environment  belongs  to  the 
geographer. 

Suppose  we  say  that  w6  do  not  need 
anthropologists  because  there  are  anatom- 
ists, physiologists,  psychologists,  philol- 
ogists and  students  of  art  and  religion.  The 
answer  is  that  anthropology  aims  at  the 
natural  history  of  man  as  a  whole.  The 
specialists  work  indeed  too  often  in  small 
and  isolated  fields  and  not  always  with  the 
causal  and  comparative  principle  in  full 
view.  But  man,  the  bond,  is  there,  and  the 
science  receives  its  justification.  In  like 
manner,  why  should  there  be  geographers, 


for  there  are  geologists,  meteorologists, 
oceanographers,  astronomers,  botanists  and 
zoologists  f  We  say  because  there  is  no 
other  to  organize  the  data  of  all  these  sci- 
ences in  relation  to  the  whole  earth,  as  we 
see  it  and  know  it. 

Taking  the  like  case — ^there  are  anthro- 
pologists of  many  sorts,  historians  of  sev- 
eral kinds,  sociologists,  economists  and 
technologists  in  ample  variety.  Why  a 
human  geographer?  Because  there  is  no 
other  to  exhibit  the  human  kind  (not  now 
but  in  some  coming  day)  in  its  causal  and 
distributional  relation  to  the  earth  and 
its  forces  viewed  as  a  unity. 

Professor  Adams  in  his  presidential  ad- 
dress before  the  American  Historical  Asso- 
ciation manifests  a  little  concern  because 
of  the  entrance  of  political  science,  geog* 
raphy,  sociology  and  certain  other  subjects 
into  the  arena."  But  history,  conceived 
on  the  modem  scientific  basis,  opens  so  vast 
a  field  that  collaborating  sciences  may  well 
be  welcome  in  the  task.  Equally  may  the 
geographer  rejoice  that  every  science  of 
man  contributes  to  his  own  and  that  he  in 
turn  has  something  to  share. 

There  need  be  no  hoarding  of  opportu- 
nity, where  opportunity  is  infinite  and  no 
quarreling  over  line  fences  where  none  can 
exist.  Professor  Turner,  referring  to  econ- 
omist, geographer,  sociologist  and  other 
fellow-workers,  has  thus  broadly  expressed 
the  true  attitude  of  the  historian: 

The  historian  must  so  far  familiariEe  himself 
with  the  training  of  his  sister  subjects  that  he 
can  at  least  avail  himself  of  their  results  and  in 
some  reasonable  degree  master  the  essential  tools 
of  their  trade. 

No  one  would  accuse  t^rof  essor  Turner  of 
advising  over-expansion  or  superfici^ 
endeavor,  but  he  seems  to  think  it  possible 
to  be  a  historian  and  something  more,  by 
virtue  of  which  to  be  a  better  historian. 
So  say  we  of  the  geographer.    Let  him  be 

»»-4m.  Ki9t.  Bev.,  Vol.  14. 
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"familiar  with  the  whole  earth,"  as  de- 
manded by  Batzel,^®  not  in  detail,  but 
broadly  familiar  with  causal  principles  and 
their  regional  illustration.  Then  let  him 
know  the  methods  and  results  of  history, 
or  ot  sociology,  or  of  anthropology,  or  of 
some  phase  of  one  of  these.  Then  he  can 
cooperate  in  that  study  of  environmental 
ioflnence  which  must  be  common  ground 
for  aU. 

All  this  has  its  bearing  on  the  higher  edu- 
cation, for  every  human  geographer  should 
have  his  minor  studies  in  some  other  sci- 
ence of  man,  and  no  young  historian  should 
be  allowed  to  escape  who  is  not  grounded 
in  the  principles  of  physical  geography 
and  who  has  not  looked  through  the  geog- 
rapher's eye  at  the  impress  made  by  nature 
on  man. 

Sociology  is  a  science  which  equally  with 
geography  has  aroused  skepticism  concem- 
iog  its  right  to  be  called  a  science.  Be  that 
aa  it  may,  its  devotees  occupy  ground  which 
stretches  into  historical  territory,  on  the 
one  hand,  and  geographical  and  anthro- 
pological on  the  other.  This  is  conceded 
by  Small. 

The  eomprehecsive  science  has  the  task  of  or- 
ganizing details  which  may  already  have  been 
itadied  separately  by  several  varieties  of 
idko1ar8.«i 

The  same  author  sets  forth  the  influence 
of  nature  with  an  emphasis  which  if  used 
by  the  geographer  might  call  down  a  charge 
of  excessive  claim. 

Nature  sets  onr  tasks,  and  doles  out  our  wages, 
and  prescribes  our  workini;  hours  and  tells  us 
when  and  how  much  we  may  play  or  learn  or  fight 
or  pray.  Idfe  is  an  affair  of  adjusting  ourselves 
to  material,   matter-of-fact,    inexorable   nature.^2 

Small  does  not  think  we  yet  have  an  ade- 
quate story  of  the  operation  of  cosmic  laws 

*«" Studies  in  Political  Areas,''  Am.  Jour.  8oc., 
3,  302. 
«A.  W.  Small,  "General  Sociology,"  7. 
^^Ibid.,  408. 


in  determining  the  course  of  human  devel- 
opment. 

Mr.  B.  C.  Hayes,  in  a  paper  in  the 
American  Journal  of  Sociology, '^^  discusses 
the  relation  of  geography  to  sociology  and 
the  definition  and  scope  of  geography.  He 
seems  disposed  to  think  that  stating  the 
effects  of  geographic  conditions  on  social 
phenomena  will  be  an  integral  part  of 
sociology,  but  thinks 

it  will  still  remain  true  that  no  science  but  geog- 
raphy describes  the  regions  of  the  earth  by  bring- 
ing together  into  one  description  all  the  various 
facts  separately  studied  by  the  different  sciences.^* 

It  is  fair  to  say  that  only  the  geographer 
can  know  the  physical  conditions  in  a  broad 
and  deep  way.  It  is  just  as  fair  to  expect 
the  sociologist  to  be  superior  in  the  Strictly 
human  field.  But  neither  can  dismiss  the 
other,  nor  prescribe  a  legitimate  boundary 
line  of  research.  And  there  is  always  the 
possibility  of  a  genius  equally  at  home  in 
both  fields,  scorning  all  petty  frontiers  of 
our  so-called  sciences,  fusing  and  recreating 
the  data  and  conclusions  of  lesser  men,  and 
recording  for  all  time  those  large  general- 
izations of  which  we  dream  and  for  which 
we  strive. 

After  all  that  can  be  said  on  the  rela- 
tioos  of  geography  to  other  subjects,  I  am 
content  to  come  back  to  a  confessedly  gen- 
eral, but  safe  and  truthful  word  by  James 
Bryce. 

Geography  is  the  point  of  contact  between  the 
sciences  of  nature  taken  all  together  and  the 
branches  of  inquiry  which  deal  with  man  and  his 
institutions. 

I  think  it  is  a  sociologist,  Ward,  who 
likens  the  progress  of  science  to  the  progress 
of  a  prairie  fire.  No  doubt  he  means  that 
it  moves  irregularly  but  surely.  The  figure 
is  not  altogether  good,  as  indeed  no  figure 
is,  for  we  do  not  move  with  a  rush,  neither 

*«Vol.  14,  371-407. 
**/btd.,  400. 
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does  our  going  leave  a  zone  of  destruction 
behind.  Our  work  is  constructive  and  slow. 
Whether  the  worker  be  a  geographer  or 
bear  some  longer  name,  is  not  material.  If 
he  have  no  name  at  all,  let  us  accept  his 
fact,  his  principle,  in  good  faith  that  as 
workers  and  half -thoughts  come  and  go,  the 
body  of  truth  gathers  volume,  order  and 
power. 

We  come  now  to  the  last  phase  of  our 
discussion,  the  most  important  and  difScult 
of  all — Klines  of  investigation.  What  is  our 
present  status?  It  would  be  a  good  work 
if  some  one  would  review  historically  the 
progress  of  the  idea  of  environmental  influ- 
ence. Here  the  barest  sketch  must  be  the 
preliminary  to  our  inquiry. 

We  may  pass  by  the  fragmental  notices 
of  ancient  and  medieval  writers.  Modem 
seed  thoughts  are  not  uncommon,  and  some 
harvest  could  be  gathered  from  the  philos- 
ophers and  literary  writers,  Hobbes,  Mon- 
tesquieu, Kant,  Herder,  Hegel,  Comte, 
Taine,  and  others.  Humboldt,  Bitter  and 
Guyot  laid  the  foundations  of  our  modem 
human  geography,  and  then  came  Darwin, 
pointing  the  road  to  fruitful  study  for  all 
the  sciences  of  organic  nature  and  of  man. 
Ratzel,  in  the  spirit  of  Darwin,  kept  the 
unfolding  of  geography  abreast  of  the 
progress  of  anthropology,  history  and  other 
human  sciences  in  the  last  half  century, 
and  now  Miss  Semple  has  placed  all  geog- 
raphers in  her  debt  in  the  expansion  and 
precision  which  she  has  added  to  the  work 
of  Ratzel. 

General  works  of  lesser  scope,  some  of 
them  regional,  have  appeared  in  this  coun- 
try and  in  Europe.  Mackinder,  Herbert- 
son,  Lyde,  Chishobn,  and  others  in  Great 
Britain,  and  Yidal  la  Blache,  Brunhes, 
Partsch,  Penck  and  many  others  on  the 
continent,  have  made  important  contribu- 
tions. Already  we  have  a  large  and 
rapidly  growing  list  of  small  mono- 
graphs   dealing   with    limited   phases    or 


regions  in  this  country.  In  America  this 
work  is  largely  the  achievement,  direct  and 
indirect,  of  the  members  of  this  associa- 
tion, and  the  present  program  is  sharp  evi- 
dence of  the  force  of  an  impulse  that  has 
gathered  power  among  us  during  the  ten 
years  of  our  cooperative  endeavor. 

My  first  hint  is  in  the  direction  of  clima- 
tology in  its  relation  to  man.^'  Here  is  a 
new  science,  with  a  growing  body  of  obser- 
vation, generalization  and  record,  made 
available  in  description  and  in  maps. 
Climatology  is  beginning  to  be  appreciated 
in  relation  to  other  fields  of  physical  geog- 
raphy. We  begin  to  value  and  to  express 
in  text-books  the  relation  of  the  atmosphere 
to  the  origin  of  land  surfaces,  glaciers,  arid- 
ity and  the  waves  and  currents  of  the  sea. 
We  see  its  functions  also  in  relation  to  the 
mineral  contents  of  the  earth,  and  in  rela- 
tion to  the  origin  and  use  of  soil. 

Even  more  pronounced  is  the  growth  of 
ideas  in  relating  the  atmosphere  to  fauna 
and  flora,  to  plant  and  animal  types  and 
societies,  to  bacteria,  and  to  forests,  steppes 
and  deserts.  Involved  in  all  this  relation 
to  the  inorganic  and  organic  world  is  an 
immense  indirect  influence  on  man. 

There  is  also  direct  influence  on  man, 
through  temperature,  varying  constitution, 
variations  of  pressure,  moisture  content, 
movements,  optical  effects  and  sound 
waves.  And  we  can  not  stop  short  of  psy- 
chical, social  and  economic  phases  of  influ- 
ence, all  tangled  in  difficult  fashion.  When 
the  consumptive  goes  to  Colorado  for  help, 
and  finds  it,  what  has  accomplished  the 
result  f  Is  it  rarity  and  increased  lung 
expansion  f  Is  dryness  and  a  non-relaxing 
quality  uppermost?  And  how  much  is  due 
to  new  hope,  new  effort,  fresh  scenery,  new 
and  glorious  land  forms,  clear  skies,  gray 
desert  and  new  social  environment!     Let 

«s  J.  BninheB,  Scot.  Geog.  Mag,,  29,  312;  0.  B. 
Dryer,  Jowr.  Geog,,  Teh.,  1913,  178;  Batzel, 
"  Anthropogeographie, "  I.,  Gh.  Das  KliizuL 
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us  moYe,  but  move  cautioufilyy  heeding  Pro- 
fessor Ward's  emphasis  on  doubtful  ele- 
ments in  the  relation  of  climate  to  disease. 
Perhaps  there  is  no  subject,  unless  it  be 
politics,  on  which  men  say  so  much  and 
know  80  little  as  about  climate. 

Geography  has  a  considerable  body  of 
good  knowledge  of  climate  in  relation  to 
modes  of  living  in  typical  parts  of  the 
world.  We  know  that  the  Eskimo  is  cami- 
Torons,  the  tropical  savage  vegetarian  and 
that  the  denizen  of  temperate  latitudes 
brings  both  foods  to  his  table.  We  know 
the  dimatic  results  in  clothing  and  shelter, 
in  nomadic  and  pastoral,  agricultural  and 
static  life,  and  among  hunters  of  the  forest 
These  are  all  important,  but  more  or  less 
indirect  climatic  effects,  so  well  set  forth  by 
Herbertson  in  '*Man  and  His  Work." 

But  what  of  direct  effects  of  climate  f  I 
kesitate  to  use  the  word  direct  of  such 
activity.  Such  is  our  ignorance  of  the  pre- 
cise efficiency  of  these  forces,  that  apparent 
direct  agents  may  turn  out  to  be  mediate, 
after  aU. 

How  much  exact  knowledge  have  we  in 
the  field  of  coloration?  Grant  that  this  is 
mainly  a  physiological  problem,  so  far  as 
man  is  concerned,  will  it  ever  be  solved, 
and  the  results  broadly  stated  except  in 
collaboration  with  geography! 

Color  almost  certainly  developed  in  strict  rela- 
tion to  climate.  Bight  awaj  in  the  back  ages  we 
nmst  place  the  race-making  epoch,  when  the  chief 
bodily  differences,  including  differences  in  color, 
arose  amongst  men. 

This  is  from  Marett  and  he  adds  that 
natnral  selection  had  a  clear  field  with  the 
body  before  mind  became  the  chief  factor 
in  survival. 

Now,  how  much  is  definite  heret  What 
is  this  ** strict  relation"  to  climate?  And 
what  element  of  climate  does  the  workt 
Is  it  heat,  or  light,  or  moisture,  or  a  com- 
bination of  these  T  What  does  each  climatic 
factor  do,  and  does  it  do  what  it  does, 


independently,  or  by  the  aid  of  some  non- 
climatic  factor?  Why  is  the  Malay  brown, 
the  Chinaman  yellow,  the  American  Indian 
coppery  and  the  negro  black  ?  And  how  do 
the  osteological  features  and  the  facial 
features  correlate,  if  at  all,  in  origin,  with 
the  color?  Here  is  a  vast  field.  What>  of 
assured  answer,  is  on  record? 

Brinton  says  that  climate  and  food  sup- 
ply are  the  main  causes  of  the  fixation  of 
ethnic  traits.  He  adds  that  temperature, 
humidity  and  other  factors  bear  directly 
on  the  relative  activity  of  lungs,  heart,  liver 
and  skin.  This  seems  to  come  near  to  the 
core  of  things,  but  no  precision  is  reached 
and  I  suppose  can  not  be  in  the  present 
state  of  knowledge.  Ratzel  was  not  wrong 
in  citing  the  negro's  dark  skin  as  illus- 
tration of  the  fact  that  the  search  for  causes 
goes  after  hard  and  deep-rooted  things. 

The  study  of  the  races  of  Europe  teems 
with  conjectures  about  blonde  and  brunette, 
but  the  physiological  basis  is  wanting.  We 
should  like  to  know  whether  the  Mediter- 
ranean longhead  is  a  darkened  Teuton,  or 
whether  the  Teuton  is  a  bleached  African. 
Here  is  joint  work  for  physiologist,  anthro- 
pologist and  geographer. 

Ward  notes  the  fading  of  hair,  beards 
and  skins  of  polar  explorers.**  The  same, 
author,  leaving  open  the  origin  of  color, 
quotes  Darwin  on  the  accumulation  of  color 
through  natural  selection  and  contents 
himself  with  the  assured  fact  that  color, 
however  obtained,  is  an  advantage  in  a  hot 
climate.  This  field  therefore  is  almost  un- 
worked.  I  hesitate  to  say  that  the  door  for 
research  is  wide  open,  but  one  would  hesi- 
tate even  more  to  believe  that  the  problem 
can  not  be  solved. 

Suppose  now  we  leave  these  primitive 
and  racial  puzzles  and  come  down  to  pos- 
sible effects  of  climate  that  can  be  seen  and 
registered  in  a  few  generations,  if  there  be 

««B.  DeC.  Ward,  ''Climate,  Considered  Espe- 
cially in  Belation  to  Man,''  216. 
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such  effects.  Here  is  the  question  of  ac- 
climatization and  tropical  disease,  in  short, 
of  the  white  man 's  burden. 

Here  again  Ward  proceeds  with  instrac* 
tive  caution.  It  is  a  complex  subject,  he 
says,  conclusions  are  contradictory,  curves 
may  be  made  to  show  an3rthing.  There  are 
many  weather  elements  and  there  are  many 
'Other  factors,  such  as  sanitation,  foods, 
water,  habits,  altitude,  soil,  race,  trafiSc  and 
other  controls.  Microorganisms  intervene 
to  make  climate  largely  an  indirect  influ- 
ence.*' 

Thus  we  have  a  group  of  problems  for 
the  medical  observer,  but  either  in  him  or 
with  him  must  the  geographer  share  the 
task  whose  successful  accomplishment  af- 
fects the  destinies  of  every  colonial  empire 
•and  the  ultimate  place  of  the  white  race. 
Brinton  speaks  of  the  hopelessness  of  the 
^problem,**  and  Ripley  recognizes  the  im- 
rportance  of  it  by  criticizing  Batzel  for  in- 
adequate attention  to  it  in  the  second  vol- 
?ume  of  the  *' Anthropology."**  We  have 
"an  interesting  discussion  in  Woodruff's 
''Effects  of  Tropical  Light  on  White  Men." 
It  is  for  a  more  competent  hand  to  estimate 
its  value.  Some  of  its  generalizations  seem 
too  sweeping  and  too  easy  to  be  true.  Al- 
together in  this  whole  field,  a  field  of  high 
practical  importance,  there  has  been  much 
sincere  effort,  but  no  great  harvest. 

We  want  narrower  fields  of  investigation 
and  better  proven  results.  Only  thus  will 
be  gathered  the  data  for  great  generaliza- 
tions. In  this  direction  we  may  cite  a 
passage  of  Hahn  on  the  physiological  effects 
of  diminished  pressure,"®  and  the  studies  of 
B.  G.  Dexter  and  H.  H.  Clayton  on  the 
sociological  effects  of  climate. 

Let  us  look  at  the  field  of  biogeography 

*T<' Climate,"  180  et  seq. 
4«  D.  G.  Brinton,  ' '  Bacea  and  Peoples, ' '  278-«3. 
49  W.  G.  Ripley,  Pol  8ci.  Quar.,  IX.,  323. 
M  J.  Hahn,  ** Handbook  of  Climatology,"  trans, 
jby  Ward,  224  et  seq. 


in  relation  to  man.  The  distribution  of 
plants  and  animals  as  forming  large  ele- 
ments in  environment  can  not  fail  to  in- 
volve man  and  to  uncover  many  interesting 
relationships.  This  study  is  now  in  a 
hopeful  state  of  vitality  and  progress.  Our 
own  association  has  a  good  number  of 
workers  in  this  field. 

A  wealth  of  pertinent  facts  awaits  dis- 
covery and  coordination  as  regards  the 
coincident  distribution  of  man  with  plants 
and  animals.  Payne,  in  the  history  of  early- 
America  already  cited,  uses  this  as  a  basal 
principle,  showing  the  migration  and  pres- 
ence of  organic  forms  in  causal  relation  to 
man.  Here  again,  Bipley  finds  occasion  to 
criticize  Batzel  for  insufficient  attention 
to  the  theme.  A  few  suggestive  illustra- 
tions may  be  given.  Kirchoff  in  his  ''Man 
and  Earth  "*^  coordinates  the  Mediterra- 
nean spread  of  the  Phoenicians  with  the 
occurrence  of  the  dye-yielding  mollusc. 
Dr.  C.  Hart  Merriam  once  surprised  the 
writer  by  saying  that  the  beaver  was  the 
most  important  fact  in  early  American  his- 
tory. The  more  one  considers  this  the  less 
one  is  disposed  to  consider  it  as  an  outburst 
of  a  biologist's  enthusiasm. 

In  Hansa  days  tens  of  thousands  of  peo- 
ple dwelt  in  the  Peninsula  of  Schonen,  in 
the  towns  of  Falsterbo  and  Skanor,  at  the 
most  southwestern  tip  of  Sweden.  To-day 
an  old  church,  a  few  cottages  and  a  summer 
hotel  make  up  Falsterbo,  while  Skanor  is  a 
sleepy  village  of  a  few  hundred  people- 
Why  should  this  throbbing  Baltic  market 
of  centuries  ago  have  suddenly  declined  to 
insignificant  shore  villages  t  Because  the 
herring  migrated  to  other  waters.  A  new 
harbor  has  been  built  at  Skanor  and  it  will 
be  seen  whether  modem  conditions  can  re- 
store the  prosperity  which  the  runaway  fish 
destroyed. 

Dr.  Scharfetter  in  a  work  on  the  dis- 

w  Trans,  of  "Mensch  tind  Erde,"  30-81. 


FnsuiET  19^  1915] 


SCIENCE 


277 


tribntion  of  plants  and  man  sets  the 
Boman  bonndary  in  Qermany  at  the  edge 
of  the  Franeonian  forest  and  cites  the  fact 
that  the  Arabs  went  wherever  the  date  palm 
would  grow."  The  practical  biologist, 
gach  as  the  agricultoral  explorer,  turns  the 
problem  around,  shows  how  to  control  the 
distribution  of  lower  life  and  thus  to 
modify  the  distribution  of  man. 

Such  results  must  flow  from  the  work  of 
the  department  of  botanical  research  of 
the  Carnegie  Institution,  and  Dr.  McDougal 
of  the  Desert  Laboratory  well  sets  forth 
the  interrelations  of  the  sciences  when  he 
likens  the  work  to  the  making  of  a  canti- 
lever bridge  whose  further  ends  may  rest 
on  chemical,  physical,  geological  or  geo- 
graphical piers."  A  good  illustration  of 
this  finds  immediate  place  in  the  investiga- 
tions by  Professor  Huntington,  in  western 
forests,  of  climatic  events. 

The  elimatologist  asks  for  definite  cli- 
matic effects  on  man.  The  ethnologist  or 
sociologist  finds  traits  in  man  which  might 
have  a  climatic  origin.  The  geographer 
wants  all  that  all  types  of  specialists  can 
give  him,  both  in  the  physical  and  psychical 
spheres.  Thus  we  may  approach  from  the 
point  of  view  of  causes  or  of  results  and 
follow  down  or  up  the  stream  of  effects. 

We  have  made  a  hasty  survey  of  two 
fields  of  causation,  the  one  physical,  the 
other  oi^anic.  Let  us  turn  to  certain 
groups  of  phenomena  in  the  realm  of  effects 
or  results.  The  most  important  and  surely 
the  most  baffling  problems  here  are  in  the 
psychic  field.  Here  the  geographer  will  be 
peculiarly  dependent  on  workers  in  sister 
sciences  and  the  gap  may  be  hard  to  bridge. 
Geographers  are  not  as  a  rule  specialists  in 
psychology,  and  there  is  no  reason  to  be- 
lieve that  many  students  in  psychic  fields 
are  specially  versed  in  geography.    If  we 

•*  Paper  is  noticed.  Soot.  Oeog.  Mag.,  Vol.  27, 
3M1. 
^An.  Bep.  of  Director,  1012. 


can  offer  a  stimulus  which  shall  lead  these 
kinds  of  scholars  to  struggle  up  the  stream 
of  causality,  it  may  be  safer  than  for  us  to 
drift  down  through  rapids  and  among 
rocks.  But  the  work  ought  to  be  done,  and 
the  geographer  can  at  least  show  its  worth 
and  encourage  the  doing  of  it. 

In  this  research  we  are  not  to  think  that 
the  earth  was  all  powerful  with  early  man, 
but  is  helpless  to-day.  Color  or  other  race 
features  may  have  been  fixed,  but  this  is 
not  alL  If  there  is  something  in  man  thftt 
is  found  in  every  man,  wherever  he  is,  he 
is  not  thereby  released  from  the  pressure  of 
environment.  Pgychic  reaction  on  nature 
does  not  destroy  nature's  efficiency,  but  in 
a  degree  directs,  refines  and  uses  it.  When 
Professor  Lester  F.  Ward  says  that  ''the 
environment  transforms  the  animal,  while 
man  transforms  the  environment,"^  he 
utters  but  a  partial  truth.  Perhaps  he  was 
attracted  by  rhetorical  form,  for  in  a  later 
passage  he  recovers  himself,  recognizing 
the  pi^chic  effects  of  environment,  for, 

Courage,  loye  of  liberty,  industry  and  thrift, 
ingenai^  and  intelligence,  are  all  developed  by 
contact  with  restraining  influences  adapted  to 
stimulating  them  and  not  so  severe  as  to  eheek 
their  growth.^ 

If  a  hard  winter  is  a  ''great  Teutonic 
institution,"  if  rains,  dark  skies  and  winter 
have  made  more  serious  peoples  in  the  north 
of  Europe  than  are  found  along  the  Medi- 
terranean, if  Geikie  rightly  ascribes  the 
heart  of  Ossian's  poems  to  nature  in  the 
West  Highlands,"  these  qualities  of  envi- 
ronment are  pressing  on  the  human  spirit 
to-day  as  in  Neolithic  or  Celtic  time,  mod- 
erated, perhaps,  by  modem  skill  in  getting 
protection  from  nature,  and  by  greater  con- 
tact with  all  the  world.  We  will  not  deny 
the  assertion  of  Thomas  that  ''the  force  of 
climate  and  geography  is  greater  in  the 

"L.  P.  Ward,  "I^ure  Sociology,"  16. 

^^Ihid.,  58. 
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lower  stages  of  culture  and  that  ideas  play 
an  increasing  role,"  but  we  do  not  know 
on  what  ground  he  makes  the  further  claim 
that  the  peculiar  cultures  of  Japan,  China 
and  India  were  in  the  first  place  the 
results  of  pgychic  rather  than  geographic 
factors."' 

There  is  a  beautiful  passage  in  Batzsel 
which  I  now  commend  to  those  historical 
and  sociological  philosophers  who  think 
that  psychic  qualities  and  powers  are 
released  from  environmental  influence.  If 
ethnographers  utter  the  view  that  the  devel- 
opment of  culture  consists  in  ever  wider 
release  from  nature,  we  may  emphasize 
that  the  difference  between  nature  and  cul- 
ture folk  is  to  be  sought  not  in  degree,  but 
in  the  kind  of  this  connection  (Zusam* 
menhang)  with  nature.  Culture  is  freedom 
from  nature  not  in  the  sense  of  complete 
release,  but  in  that  of  much  wider  union. 
The  farmer  who  gathers  his  com  in  the 
bam  is  really  as  dependent  on  his  ground 
as  the  Indian  who  harvests  in  swamps  wild 
rice  which  he  did  not  sow: 

We  do  not  on  the  whole  become  freer  from  na- 
ture while  we  deeply  exploit  and  studj  it,  we  only 
make  ouselveB  in  single  cases  independent  of  it, 
while  we  mnltiply  the  bonds. 

Not  to  do  Batzel  injustice,  it  is  he  who 
has  also  called  ''the  spirit  of  man  a  com- 
pletely new  phenomenon  upon  our  planet," 
and  has  asserted  that 

No  other  being  (Wesen)  has  worked  so  perma- 
nently and  upon  so  many  other  existences  as  man, 
who  has  profoundly  changed  the  living  face  of 
the  earth. 

We  are  to  interpret  cautiously  similar 
human  phenomena  in  different  parts  of  the 
world.  We  can  not  here  follow  the  evolu- 
tionary axiom  that  if  a  species  of  trilobite 
is  found  in  England  and  in  New  Yoi^ 
there  has  been  one  point  of  origin  and  a 
migration.     The  same  things   appear  in 

•TW.  I.  Thomas,  "Source  Book  for  Social 
Origins,'*  130-^1. 


many  places,  either  through  the  unity  of 
the  human  spirit  or  the  likeness  of  environ- 
ments, or  from  both  causes.  This  is  stated 
by  Fewkes, 

Identity  in  the  working  of  the  human  mind  is 
recognized  by  all  anthropologists,  and  the  tendency 
to  ascribe  cultural  identities  ...  to  contact  or 
migration  is  much  less  prevalent  now  than  for- 
merly.B* 

In  like  manner  Boas  shows  that  some 
ideas  are  so  general  that  they  could  not 
have  been  diffused  historically  through 
migration  and  contact,  but  must  have  arisen 
independently  in  different  places." 

Tylor  is  no  less  emphatic : 

Besearches  undertaken  all  over  the  globe  have 
shown  the  necessity  of  abandoning  the  old  theory 
that  a  similarity  of  customs  and  superstitions,  of 
arts  and  crafts,  justifies  the  assumption  of  a  re- 
mote relationship  if  not  an  identity  of  origin  be- 
tween races  .  .  .  there  hae  been  an  inherent  tend- 
ency in  man,  allowing  for  difference  of  climate 
and  natural  surroundings,  to  develop  culture  by 
the  same  stages  and  in  the  same  way. 

Citing  the  pyramid-building  of  Aztec 
and  Egyptian, 

Each  race  developed  the  idea  of  a  pyramid  tomb 
through  that  psychological  similarity  which  is  as 
much  a  characteristic  of  the  species  man  as  his 
phy8ique.*o 

We  leave  this  topic  with  the  single  sug- 
gestion that  in  the  psychic  field,  a  useful 
and  difficult  piece  of  research  is  open  to  the 
student  of  comparative  religions,  who  is  at 
the  same  time  interested  in  anthropogeo- 
graphic  problems  and  has  the  needed  geo- 
graphic training.  How  far  the  essential 
content  of  religious  aspiration  and  thought, 
as  well  as  the  ritual  of  worship  has  been  in- 
fluenced by  environment,  has,  I  think, 
never  been  shown  in  any  full  synthetic 

««J.  W.  Fewkes,  "Climate  and  CJult,"  8th 
Inter.  Geog.  Oong.,  670. 

WP.  Boas,  "The  Mind  of  Primitive  Maa,»» 
151-64. 

•OB.  B.  Tylor,  Ency.  Brit.,  Art.  "Anthro- 
pology. ' ' 
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way.  It  is  a  task  of  no  common  difficulty, 
not  to  be  ligrhtly  undertaken,  but  worth  the 
doing. 

Another  field  of  effects^  much  more  ac- 
cessible to  the  pure  geographer  is  the  dis- 
tribution of  population  studied  in  the 
causal  way.  Enough  practise  in  statistical 
method  for  this  inquiry  can  be  readily  ac- 
quired and  the  results  should  be  most 
fruitful.  Jefferson's  recent  papers  have 
been  suggestive  in  this  field  of  research, 
which  involves  in  intimate  combinations, 
physical,  economic,  racial  and  social  con- 
ditions. Akin  to  this  study  is  the  classifi- 
cation of  towns  and  cities,  developing  the 
principles  of  origin,  growth  and  differen- 
tiation, as  in  a  recent  valuable  paper  of 
Chisholm.  The  city  as  a  geographic  or- 
ganism may  be  freely  taken  as  an  inex- 
haustible theme. 

Another  great  sphere  lies  in  regional 
studies,  such  as  states,  physiographic  units, 
and  countries.  The  number  of  such  stud- 
ies, maturely  developed,  now  available  may 
perhaps  be  counted  on  the  fingers  of  one's 
handa  The  aim  should  be  not  alone  di- 
rected upon  the  more  obvious  matters  of 
route  and  industry,  but  also  upon  deep 
and  underlying  principles.  What  rich  and 
alluring  subjects  for  the  intensive  student 
would  the  state  of  Pennsylvania  offer,  of 
Kentucky,  Minnesota  or  California  I  Who 
will  develop  for  us  our  coastal  plain  or 
piedmont,  treating  town  sites,  roads,  soils, 
crops,  industries,  racial  composition  and 
Bodal  status  t  Who  will  do  a  like  work  for 
the  great  Appalachian  Valley,  that  mag- 
nificent and  little  understood  unit  of  our 
east— its  trails  and  roads,  its  agriculture, 
towns,  migrations  and  historical  signifi- 
cance in  colonial  and  current  life  t  There 
is  room  for  more  such  studies  as  those  of 
Whitbeck  upon  glacial  and  nonglacial  Wis- 
conan  and  of  von  Engeln  on  the  effects  of 


glaciation  upon  agriculture.*^  The  latter, 
indeed,  is  not  regional  except  as  it  naturally 
deals  largely  with  principles  as  illustrated 
in  our  own  country. 

Will  Mr.  Mackinder,  or  some  one  else, 
take  up  Great  Britain,  omitting  the  purely 
descriptive,  as  he  could  not  in  Britain  and 
British  seas  properly  do,  and  discuss  more 
fully  questions  of  geographic  infiuence  as 
regards  agricultural  distribution,  the  local- 
ization of  industries,  the  distribution  of 
population  in  general,  and  the  effect  of 
various  factors  such  as  insularity,  climate 
and  world  position  in  the  development  of 
British  character,  British  political  unity, 
and  British  social  conditions. 

Or  in  the  United  States,  there  are  racial 
compositions,  new  physical  environments, 
offering  new  social  and  economic  conditions 
to  population  groups  as  seen  in  compari- 
son with  conditions  in  the  parent  lands  of 
Europe.  Finally,  there  are  innumerable 
beckoning  fields,  of  a  small  and  local  sort, 
out  of  whose  diligent  study  general  prin- 
ciples will  rise  and  become  established. 

Our  goal  is  broad  generalization.  But 
the  formulation  of  general  laws  is  difficult 
and  the  results  insecure  until  we  have  a 
body  of  concrete  and  detailed  observations. 
Quoting  Brunhes, 

We  must  then  make  up  our  minds  to  put  aside 
generalities  and  vague  analogies  between  nature 
and  man.  We  must  make  it  our  business  to  search 
for  facts  of  interaction.** 

From  Boas  also, 

It  goes  without  saying  that  haphazard  applica- 
tion of  unproven  though  possible  theories  wiU  not 
serve  as  proof  of  the  effectiveness  of  selection  or 
environment  in  modifying  tjpes.** 

Detailed  investigation  of  single  prob- 
lems, in  small  and  seemingly  unimportant 

•10.  D.  von  Engeln,  <' Effects  of  Continental 
Glaciation  on  Agriculture,"  Bull.  Am,  Geog.  Soc, 
XLVI.,  241-e4,  336-55. 

•a  J.  Brunhes,  Soot.  Geog.  Mag.,  29,  311. 

•8F.  Boas,  <<The  Mind  of  Primitive  Man,"  51. 
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fields,  must  for  a  long  time  prepare  the 
way  for  the  formulation  of  richer  and  more 
fundamental  conclusions  and  general  prin- 
ciples than  we  have  yet  been  able  to 
achieve.  We  should  not  wait  for  some  one 
to  state  or  demonstrate  these  laws.  This 
is  yet,  even  for  a  genius,  impossible.  We 
must  contribute  in  partial,  microscopic, 
sometimes  unconscious  ways  to  the  emerg- 
ence of  such  laws. 

Professor  Adams,  speaking  of  the  avail- 
able and  most  useful  tasks  of  the  historian, 
has  a  word  which  is  equally  good  for  us. 

To  furnish  materials^  to  do  prelimiDarj  work, 
is  to  make  a  better  contribution  to  the  final  sci- 
ence than  to  yield  to  the  allurements  of  specula- 
tion, to  endeavor  to  discover  in  the  present  state 
of  our  knowledge  the  forces  that  control  society, 
or  to  formulate  the  laws  of  their  action.^^ 

Not  only  is  this  a  model  principle,  but  it 
emphasizes  the  value  of  our  goal,  for  the 
real  philosophy  of  history  will  not  be 
written  until  geographic  factors  have  had 
broader  and  deeper  recognition.  Here  I 
do  not  speak  as  a  geographic  enthusiast, 
nor  in  denial  of  the  supremacy  of  the  hu- 
man spirit 

Such  then  is  the  mode  of  advance  of  our 
science — ^the  old  story  of  interest,  hypoth- 
esis, test,  correction,  publication,  criticism, 
revision;  progress  by  error,  by  half  truth, 
by  zigzag,  spiral  and  apparent  retrograde; 
by  aero-flight,  by  patient  tunneling;  some 
at  the  salients  of  progress,  and  some  in  the 
ranks  of  humble  endeavor,  the  goal  in  front 
of  all. 

Albert  Perry  Brigham 

CJOLGATE  UnIVKBSITY 


LEWIS  LINDSEY  D7CHB 

Lewis  Lindset  Dtohe,  professor  of  syste- 
matic zoology  and  curator  of  the  collections 
of  mammals,  birds  and  fishes,  at  the  ITniyer- 
sity  of  Kansas,  died  in  Top^a,  Kansas,  Wed- 
nesday, January  20,  1915.    Professor  Dyche 

•4  Geo.  B.  Adams,  Am,  Higt.  Bev.,  U,  236. 


was  intimately  associated  with  the  life  of  l^e 
university  for  nearly  thirty-eight  years,  hav- 
ing seen  nearly  every  class  graduated:  from  the 
institution.  His  first  connection  with  it  was 
as  a  student  in  the  preparatoiy  department. 
He  entered  the  middle  class  of  the  prepara- 
tory department  in  September,  1877,  at  the 
age  of  twenty  years,  being  registered  from 
Auburn,  Kansas.  James  Marvin  was  then, 
chancellor  of  the  university.  There  were  12 
members  of  the  faculty  and  a  total  attendance 
of  students  of  361,  of  whom  110  were  of  col- 
lege grade.  Mr.  Dyche  finished  the  senior 
preparatory  work  at  the  end  of  the  next  year 
and  in  September,  1879,  became  a  freshman  in 
the  collegiate  department,  enrolling  as  a  stu- 
dent in  the  classical  course.  In  the  year  1880, 
however,  on  entering  his  sophomore  year,  he 
changed  his  work  to  that  of  natural  history. 
He  became  a  junior  in  the  collegiate  depart- 
ment in  the  regular  course  of  events  in  Sep- 
tember, 1881,  still  enrolled  in  his  newly  chosen 
field  of  natural  history. 

In  1882  Mr.  Dyche  was  made  instructor  in 
natural  history,  but  retaining  his  place  in  the 
junior  class.  He  continued  his  connection 
with  the  instructional  side  of  the  university 
until  his  death.  Mr.  Dyche  was  graduated 
from  the  university  in  June,  1884,  receiving 
two  d^rrees,  that  of  Bachelor  of  Arts  and  that 
of  Bachelor  of  Sciences,  he  having  combined 
both  the  classical  and  scientific  woric  then 
offered  in  the  university.  He  continued  his 
study  in  natural  history  at  the  university  of 
Kansas  by  entering  the  postgraduate  course  in 
September,  1884,  receiving  his  Master  of  Arts 
degree  in  1886  and  his  Master  of  Science  de- 
gree in  1888.  His  teaching  title  was  during 
these  years  ^'assistant,"  being  equivalent  to 
the  title  of  assistant  professor  at  the  present 
time. 

In  September,  1888,  he  was  advanced  from 
the  rank  of  assistant  in  natural  history  to  that 
of  full  professor  of  anatomy  and  physiology, 
taxidermist  and  curator  of  mammals,  birds 
and  fishes.  In  1890  zoology  was  added  to  his 
list  of  teaching  subjects.  We  must  remember, 
however,  that  in  the  nineties  the  number 
of  both  students  and  teachers  was  small  and 
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the  field  of  work  liad  not  been  so  carefully  dif- 
ferentiated as  at  present.  In  September, 
1892,  physiology  and  anatomy  were  dropped 
from  his  title  and  he  limited  himself  to  the 
field  which  he  occupied  with  little  change  until 
the  end  of  his  career.  His  title  became  pro- 
fessor of  zoology,  taxidermist  and  curator  of 
mammak  and  birds.  Francis  H.  Snow  was 
then  chancellor  of  the  university. 

It  stood  thus  until  1899  when  anatomy  for 
a  year  was  again  put  in  his  charge  and  his 
title  of  cnrator  was  that  of  curator  of  zoolog- 
ical collections.     In  the  very  next  year  we 
find  anatomy  cared  for  in  a  separate  depart- 
ment and  Professor  Dyche  returning  to  his 
Trork  under  the  title  of  professor  of  systematic 
zoology  and  taxidermist.     In  1908  the  title 
of  taxidermist  was  dropped  as  being  unneces- 
sary and  Professor  Dyche  was  given  the  title 
which  he  retained  until  his  death,  namely, 
that  of  professor  of  systematic  zoology  and 
cnrator  of  mammals,  birds   and  fishes.     In 
1801   the   legislature    of    the    state,    largely 
through  the  efforts  of  Professor  Dyche,  ap- 
propriated $75,000  for  the  erection  of  a  nat- 
ural history  museum  for  the  housing  of  the 
natural  history  collections.    The  building  was 
finished  in  1902,  a  considerable  part  of  it  be- 
ing given  over  to  the  extensive  and  important 
collection  of  North  American  mammals  and 
birds. 

On  December  1,  1909,  Professor  Dyche  was 
given  x>artial  leave  of  absence  in  order  that 
he  nught  act  as  fish  and  game  warden  for  the 
state  of  Kansas.  This  action  was  taken  by  the 
hoard  of  regents  of  the  university  at  the  re- 
quest of  the  then  governor,  W.  B.  Stubbs. 
This  request  was  acceded  to  for  the  reason 
that  of  all  men  in  the  state  of  Kansas  Pro- 
fessor Dyche  was  the  most  competent  in  every 
way  to  carry  on  a  large  inroject  of  this  char- 
acter on  a  scientific  basis.  It  was  acceded  to 
also  with  the  belief  which  has  been  fully  sub- 
stantiated that  the  fish  hatchery  under  his 
supervision  could  be  put  ux)on  an  economic 
and  scientific  foundation. 

Since  December,  1909,  Professor  Dyche  has 
given  most  of  his  time  to  the  fish  and  game 
wardenship  although  still  connected  with  the 


university  as  professor  of  systematic  zoology 
and  curator  of  mammals,  birds  and  fishes. 
For  some  years  prior  to  1909  Professor  Dyche 
had  done  little  or  no  undergraduate  class 
work,  confining  himself  to  work  as  curator, 
investigator  and  writer,  and  to  such  occa- 
sional graduate  work  as  was  desired  by  stu- 
dents expecting  to  enter  the  museum  field. 

During  his  long  career  as  a  teacher,  in  con- 
nection with  other  tmiversity  men,  he  took 
part  in  or  conducted  many  scientific  expedi- 
tions, twenty-three  in  all  it  is  said,  for  the 
collection  of  museum  material.  These  expe- 
ditions covered  practically  all  of  North  Amer- 
ica. Some  of  the  most  important  were  to 
Greenland  and  the  Arctic  regions.  Of  the 
Peary  expedition  and  the  rest  it  is  not  for  me 
to  speak.  They  were  filled  with  strenuous  en- 
deavor and  many  thrilling  exx>eriences.  In- 
deed few  men  even  of  bygone  border  times 
could  equal  his  experiences  in  this  respect. 
He  was  a  noted  hunter  and  won  his  place  as 
an  explorer,  his  talents  as  naturalist,  woods- 
man, hunter  and  explorer  being  of  a  high 
order.  The  result  of  all  of  this  was  no 
doubt  to  shorten  his  days  but  he  helped 
build  up  large  scientific  collections  of  great 
value  into  which  he  had  put  his  life  and  he 
saw  them  become  an  integral  part  of  the  uni- 
versity which  he  loved.  He  was  one  of  the 
charter  members  of  the  chapter  of  Sigma  Xi 
at  the  University  of  Kansas.  He  lectured 
much  and  in  this  field  was  exceedingly  graphic 
and  interesting.  He  wrote  much,  his  last 
writings  being  in  the  shape  of  bulletins  in  re- 
gard to  fish  culture  in  the  large.  These  bulle- 
tins are  much  sought  after  and  show  the  re- 
sults of  a  life  time  of  close  observation  and 
study.  As  a  taxidermist  he  had  few  equals, 
his  knowledge  of  the  pose  and  habits  of  ani- 
mals and  the  habitat  in  which  they  live  being 
unusually  accurate.  His  fidelity  to  nature, 
his  great  skill  and  his  keen  observation  are 
well  attested  by  the  brilliant  display  of  North 
American  mammals  which  he  was  largely  in- 
strumental in  preparing  at  the  University  of 
Kansas. 

Professor  Dyche  had  in  larger  degree  than 
most  men  the  creative  instinct,  the  instinct 
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of  originality.  He  bad  immense  persistence 
and  enthusiasm,  well  attested  by  bis  accom- 
plisbments  against  great  odds.  A  mere  study 
of  bis  life  is  in  itself  tbrilling.  He  leaves  an 
honored  name  of  which  bis  family  may  well 
be  proud.  He  was  an  extremely  likeable  man, 
a  loyal  son  of  his  university  who  brought 
much  honor  to  his  alma  mater. 

Prank  Strong 
Univsbsity  of  Kansas 


THE   BONAPABTE   FUND    OF    THE   PABI8 
ACADEMY  OF  SCIENCES 

The  committee  appointed  to  deal  with  the 
allocation  of  the  Bonaparte  Fund  for  the  year 
1914,  has,  we  learn  from  Nature,  made  the 
following  proposals,  which  have  been  unanim- 
ously adopted  by  the  academy: 

1.  2,000  francs  to  Pierre  Breteau,  to  enable  him 
to  pursue  his  researches  on  the  use  of  palladium 
in  analysis  and  in  organic  chemistry. 

2.  2,000  francs  to  M.  Chatton,  to  give  him  the 
means  of  continuing  his  researches  on  the  para, 
sitic  Peridinians. 

3.  3,000  francs  to  Fr.  Croze,  to  enable  him  to 
continue  his  work  on  the  Zeeman  phenomenon  in 
band  and  line  spectra,  the  amount  to  be  applied  to 
the  purchase  of  a  large  concave  grating  and  a  16- 
cm.  objective. 

4.  6,000  francs  to  Br.  Hemsalech,  for  the  pur- 
chase of  a  resonance  transformer  and  a  battery  of 
condensers  for  use  in  his  spectroscopic  researches. 

5.  2,000  francs  to  P.  Lais,  director  of  the  Vati- 
can Observatory,  to  assist  in  the  publication  of 
the  photographic  map  of  the  sky. 

6.  2,000  francs  to  M.  Pellegrin,  to  facilitate  the 
pursuit  of  his  researches  and  the  continuation  of 
his  publications  concerning  African  fishes. 

7.  2,000  francs  to  Dr.  Trousset,  to  aid  him  in 
his  studies  relating  to  the  theory  of  the  minor 
planets. 

8.  2,000  francs  to  M.  Vigourouz,  to  assist  him 
in  continuing  his  researches  on  silicon  and  its  dif- 
ferent varieties.  These  researches,  in  which  it  is 
necessary  to  make  use  of  hydrofluoric  acid,  neces- 
sitate the  use  of  expensive  receivers. 

9.  3,000  francs  to  M.  Alluaud,  for  continuing 
the  publication,  undertaken  with  Br.  B.  Jeannel, 
of  the  scientific  results  of  three  expeditions  in 
eastern  and  central  Africa. 

10.  9,000  francs  to  be  divided  equally  between 


MM.  Pitard,  de  Gironcourt,  and  Lecointre,  all 
members  of  the  scientific  expedition  to  Morocco 
organized  by  the  Soci6t6  de  G^ographie. 

11.  2,000  francs  to  Professor  Vasseur,  to  assist 
him  in  his  geological  excavations  in  a  fossU-bear- 
ing  stratum  at  Lot-et-Garonne. 

12.  3,500  francs  to  Br.  Mauguin,  for  the  con. 
tinuation  of  his  researches  on  liquid  crystals  and 
the  remarkable  orientation  phenomena  presented 
by  these  singular  bodies  when  placed  in  a  mag- 
netic field.  The  grant  will  be  applied  to  the  con- 
struction of  a  powerful  electromagnet. 

13.  2,000  francs  to  Br.  Anthony  to  meet  the  cost 
of  his  researches  on  the  determinism  of  the 
morphological  characters  and  the  action  of  pri- 
mary factors  on  the  course  of  evolution. 

14.  4,000  francs  to  Professor  Andoyer,  a  first 
instalment  towards  the  cost  of  the  calculation  of 
a  new  table  of  fifteen  figure  logarithms. 

15.  4,000  francs  to  M.  B^nard,  to  enable  him  to 
continue  his  researches  in  experimental  hydrody- 
namics on  a  large  scale. 

16.  2,000  francs  to  Br.  Chauvenet,  to  enable 
him  to  continue  his  researches  on  zirconium  and 
its  complex  combinations. 

17.  2,000  francs  to  Professor  Francois  Franck, 
for  the  chronographic  study  of  the  development  of 
the  embryo,  with  special  examination  of  the 
rhythmic  function  of  the  heart. 

18.  2,000  francs  to  Professor  Sauvageau,  for 
the  pursuit  of  his  studies  on  the  marine  algae. 


SCIENTIFIC  NOTES  AND  NEWS 

The  gold  medal  of  the  Royal  Astronomical 
Society  has  been  conferred  on  Professor  A. 
Fowler  for  his  work  in  astrophysics. 

The  Berlin  Anthropological  Society  has 
awarded  its  Bndolf  Virchow  Medal  to  Dr. 
Karl  Poldt,  emeritus  professor  of  anatomy 
in  Vienna. 

Professor  Fritz  Haber  and  Professor  R. 
Willstatter,  both  of  the  Kaiser  Wilhelm  Insti- 
tute for  Chemistry,  have  been  elected  mem- 
bers of  the  Berlin  Academy  of  Sciences. 

Dr.  Hans  Meter,  known  for  his  explorations 
in  Africa,  has  been  elected  honorary  professor 
of  colonial  geography  in  the  University  of 
Leipzig. 

Dr.  Pierre  Weiss,  professor  of  physics  in 
the  Zurich  Technical  School,  has  been  awarded 


Febbuast  19j  1915] 


SCIENCE 


283 


the  Lasferre  prize   ($1,600)   by  the   French 

Institate. 

Br.  Jo6EF  Englisch,  emeritus  professar  of 
surgery  in  the  University  of  Vienna,  has  cele- 
brated his  eightieth  birthday. 

Dr.  Alfred  Kleiner,  professor  of  physics  at 
Zorich,  has  on  account  of  the  state  of  his 
health  retired  from  his  chair  and  has  been 
made  honorary  professor. 

Mr.  T.  F.  Burton  has  succeeded  Mr.  Wat- 
son Smith  as  editor  of  the  Journal  of  the 
Society  of  Chemical  Industry,  which  is  issued 
fortnightly  in  London  by  the  society. 

Professor  G.  0.  Bourne,  Linacre  professor 
of  comparative  anatomy  at  Oxford,  has  been 
giren  leare  of  absence  to  eoogaged  in  military 

senrice. 

Wi  learn  from  Nature  that  the  second  In- 
dian Science  Congress,  organized  by  the  Asi- 
atic Society  of  Bengal,  was  held  at  the  Presi- 
dency College,   Madras,   on   January   14-16, 
under  the  presidency  of  Surgeon-general  W. 
B.  Bannerman.    The  sections  of  the  congress, 
and  their  chairman,  were  as  follows :  Agricul- 
ture and  applied  science,  Dr.  H.  H.  Mann; 
physics,  Mr.  C.  Y.  Raman;  chemistry.  Pro- 
fessor P.  C.  Ray;  zoology.  Dr.  N.  Annandale; 
botany,  Dr.  C.  A.  Baiiber;  ethnology,  Mr.  H. 
V.  Nanjundayya;  geology,  Dr.  W.  F.  Smeeth. 

PsoFESsoB  R  W.  Thatcher,  chief  of  the 
division  of  agricultural  chemistry  of  the  TTni- 
versity  of  Minnesota,  has  been  elected  presi- 
dent of  the  Minnesota  Section  of  the  Ameri- 
can Chemical  Society.  The  section  will  here- 
after hold  regular  meetings  on  the  third  Fri- 
day evening  of  each  month  at  various  labora- 
tories in  the  Twin  Cities. 

Dr.  a.  F.  GHiMAN,  head  of  the  chemistry  de- 
partment of  Ripon  College,  has  returned  for 
the  second  semester's  work  after  a  leave  of 
absence  for  a  half  year  spent  in  study  and 
travel. 

Professor  John  Dewey  delivered  the  eighth 
series  of  McNair  lectures  at  the  University  of 
North  Carolina  on  Feibruary  5,  6  and  7.  His 
subject  was  ^'Philosophy  and  Politics."  The 
lectures  dealt  with  (1)  The  Inner  and  Outer 


Worlds,  (2)  The  State  and  Moral  Life,  (8) 
The  German  Philosophy  of  History. 

Dr.  C.  Wardell  StHjES,  of  the  IT.  S.  Public 
Health  Service,  gave  the  ninth  Weir  Mitchell 
lecture  of  the  College  of  Physicians,  Philadel- 
phia,  on  February  16.  His  topic  was:  "An 
Experiment  from  the  Standpoint  of  Applied 
Zoology  in  Medical  Inspection  of  Schoolchil- 
dren as  a  Basis  for  an  Intensive  Public 
Health  Campaign.'' 

Dr.  LnjAN  Welsh,  professor  of  physiology 
and  hygiene  at  Goucher  College,  Baltimore, 
spoke  on  February  12  at  Mt.  Holyoke  College 
on  "  American  Women  in  Science."  The  lec- 
ture was  given  under  the  auspices  of  the  Net- 
tie Maria  Stevens  memorial  lectureship  fund, 
established  by  the  Naples  Table  Association, 
for  promoting  laboratory  research  for  women. 
The  lecture  was  also  given  during  the  week  at 
Wellesley  College  and  Brown  University. 

Professor  Douglas  W,  Johnson,  of  Colum- 
bia University,  lectured  before  the  Engineers 
Club  of  Trenton,  N.  J.,  on  February  11,  on 
"  The  Topography  of  Western  Eiurope  and  its 
Influence  on  the  Campaign  against  France." 
On  January  15  he  delivered  the  same  lecture 
before  the  Geographical  Society  of  Philadel- 
phia. 

Professor  Arthur  H.  Blanohard,  of  Col- 
umbia University,  on  February  9,  delivered  an 
illustrated  address  on  the  subject  "  Economic 
Phases  of  Highway  Engineering"  before  the 
Middletown  Scientific  Association  at  its  meet- 
ing at  Wesleyan  University.  On  February  11 
he  delivered  an  address  on  "The  Highway 
Engineer  in  Public  Life  "  at  the  annual  meet- 
ing of  the  Engineers  Society  of  Northwestern 
Pennsylvania. 

The  Illinois  State  Museum  of  Natural  His- 
tory announces  a  course  of  four  popular  illus- 
trated lectures  on  natural  history  on  Friday 
evenings  as  follows: 

February  19 — "Volcanic  Emanationfl, "  by  A. 
L.  Day,  Ph.D.,  director  Qeophysical  Laboratory, 
Washington,  D.  0. 

February  26 — "The  Wonderful  Heavens,"  by 
F.  B.  Moulton,  Ph.D.,  professor  of  astronomy, 
University  of  Chicago,  Chicago. 
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March  5— "The  Trophies  of  the  Fossil  Hunter/' 
by  A.  B.  Crook,  Ph.D.,  eurator  Illinois  State  Mu. 
seuniy  Springfield. 

March  12— "Alaska  Salmon/'  bj  H.  B.  Ward, 
Ph.D.,  professor  of  zoology,  University  of  IllinoiSi 
XJrbana. 

The  University  of  Oxford  has  received 
$2,200,  as  we  learn  from  Nature,  from  friends 
of  the  late  Professor  Gotch,  with  the  view  of 
perpetuating  the  memory  of  the  late  Wayn- 
flete  professor,  and  of  encouraging  the  study 
of  physiology  within  the  university.  The  in- 
come of  the  fund  will  be  applied,  first,  to  the 
estaiblishment  of  a  Gotch  memorial  prize  to  be 
awarded  annually,  after  examination,  to  a 
student  in  the  physiological  laboratory;  and, 
secondly,  to  the  creation  and  maintenance  of 
a  Gotch  memorial  library  in  the  same  labora- 
tory. A  portrait  of  Professor  Gotch  has  been 
hung  on  the  walls  of  the  department. 

Samuel  Walker  Shattuok,  for  forty-four 
years  professor  and  comptroller  of  the  Univer- 
sity of  Illinois,  died  at  his  home  in  Cham- 
paign on  February  18.  Professor  Shattuck 
was  bom  in  1841,  at  Gboton,  Mass.  Since 
1868  he  has  served  the  University  of  Illinois. 
For  thirty-seven  years  he  was  head  of  the  de- 
partment of  mathematics  and  from  1873  to 
1912  he  looked  after  the  business  affairs  of  the 
university.  In  1912  Professor  Shattuck  was 
retired  on  the  Carnegie  Foundation. 

Mr.  F.  W.  Rudler,  curator  of  the  Museum 
of  Practical  Geology,  London,  died  on  Jan- 
uary 23. 

Dr.  Karl  Ludwio  Moll,  formerly  professor 
of  mechanical  engineering  in  the  Riga  School 
of  Technology,  has  died  at  the  age  of  eighty- 
three  years. 

Dr.  Nicolas  Oumoff,  professor  of  physics 
at  Moscow,  has  died  at  the  age  of  sixty-eight 
years. 

There  have  been  killed  in  the  war,  M.  Rob- 
ert Douville,  paleontologist  in  the  Paris 
School  of  Mines;  Dr.  Anton  Lackner,  decent 
for  geometry  in  the  Vienna  Technological  In- 
stitute; Dr.  Rudolf  Rau,  formerly  professor 
of  physics  at  Jena,  and  Dr.  Felix  Hahn,  geol- 
ogist of  the  University  of  Munich. 


The  Berlin  correspondent  of  the  Journal  of 
the  American  Medical  Association  writes  that 
according  to  the  latest  official  list,  132  medical 
men  have  so  far  been  killed  in  the  war,  22 
wounded,  45  have  died  and  166  are  missing  or 
prisoners.  Among  the  medical  victims  of  the 
war  are  three  distinguished  scientific  men. 
Professor  Jochmann,  the  medical  head  of  the 
infectious  department  of  the  municipal  Ru- 
dolph Virchow  Hospital,  succumbed  to  typhus 
fever  which  he  acquired  in  the  examination 
and  treatment  of  Russian  prisoners  of  whom 
800  are  ill  with  typhus.  Professor  Sprengel, 
the  superintendent  of  the  surgical  department 
of  the  Ducal  Hospital  in  Brunswick,  died  from 
sepsis  at  the  age  of  sixty-two,  having  infected 
himself  at  an  operation  on  a  wounded  soldier. 
The  Freiburg  dermatologist.  Professor  Jakobi, 
died  in  the  field  as  a  result  of  disease. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  for  assistant  in  agri- 
cultural geography,  for  men  only,  to  fill  a  va- 
cancy in  this  position  in  the  Office  of  Farm 
Management,  Bureau  of  Plant  Industry,  De- 
partment of  Agriculture,  Washington,  D.  O., 
at  a  salary  ranging  from  $1,800  to  $2,000  a 
year.  The  duties  of  this  i>osition  will  be  to  as- 
sist in  investigations  being  carried  on  in  the 
above  office  concerning  the  development  of 
agricultural  enterprises  under  the  influence 
of  geographic  conditions,  such  as  topography, 
climate,  soil,  location,  etc. 

The  Robert  D.  Brigham  Hospital  for  In- 
curables benefits  to  the  extent  of  $50,000  by 
the  will  of  Mrs.  Ellen  A.  R  Goldthwait,  of 
Boston.  This  sum  is  to  constitute  a  fund  to 
be  known  as  the  Joel  and  Ellen  Goldthwait 
Research  Fund,  and  the  income  is  to  be  used 
for  work  to  increase  the  knowledge  of  chronic 
diseases. 

It  is  stated  in  Nature  that  a  meeting  of  the 
General  Organizing  Committee  for  the  Inter- 
national Botanical  Congress,  which  has  been 
arranged  to  be  held  in  London  next  May,  took 
place  at  the  Linnean  Society's  rooms  on  Jan- 
uary 21.  A  report  was  given  of  the  work  of 
preparation  which  had  already  been  carried 
out  by  the  executive  committee,  and  the  mem- 
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bera  were  asked  to  consider  the  present  posi- 
tion. The  two  following  resolutions  were  car- 
ried: (1)  That  the  congress  he  not  held  in 
1915;  (2)  that  the  present  executive  committee 
continue  to  act  so  long  as  necessary.     The 
oommittee  was   strongly  of  opinion  that  a 
meeting  of  the  congress  in  London  should  not 
be  abandoned,  and  the  suggestion  was  made 
tbat  it  might  take  place  at  the  next  quinquen- 
ninm»  in  1920.    But  it  was  agreed  that  nothing 
definite  could  he  settled  at  the  present  time, 
and  the  following    resolution    was    passed: 
^That  the  executive  committee  he  authorized 
to  convoke  a  meeting  of  the  general  com- 
mittee at  some  future  date  to  consider  the  date 
of  the  congress."    It  was  also  decided  that  in 
the  meantime  the  general  committee  he  called 
together  once  a  year. 

The  year  1914  was  an  eventful  one  in  the 
industry  of  mining  radium,  uranium  and 
vanadium  ores  and  had  hy  far  the  largest 
year's  production  yet  made.  Figures  collected 
by  Frank  L.  Hess,  of  the  United  States  Qeo- 
logical  Survey,  indicate  that  the  output 
amounted  to  ahout  4,300  short  tons  of  dry  ore 
carrying  87  tons  of  uranium  oxide  and  22.4 
grams  of  metallic  radium.  The  ore  was  valued 
at  about  $445,000.  The  ore  produced  in  1913 
contained  41  tons  of  uranium  oxide  and  10.5 
grams  of  radium,  and  that  produced  in  1912 
contained  26  tons  of  uranium  oxide  and  6.7 
grams  of  radium.  Ahout  nine  tenths  of  the 
contained  radium  is  thought  to  he  recoverable 
under  improved  processes.  Although  camo- 
tite,  a  mineral  of  these  rare  metals,  contains 
three  times  as  much  uranium  oxide  as  vana- 
dium oxide,  the  Colorado  and  Utah  ores  of 
these  metals  generally  contain  other  vanadium 
minerals  in  such  quantity  that  vanadium 
oxide  is  present  in  excess  of  the  uranium 
oxide.  However,  little  is  paid  for  the  vana- 
dium, as  its  separation  from  uranium  is 
troublesome,  and  only  a  few  thousand  dollars 
was  received  in  1914  by  brokers  or  producers 
for  the  vanadium  in  the  ores  sold.  Sandstone 
impregnated  with  roscoelite,  a  vanadium- 
bearing  mica,  is  mined  at  Vanadium,  San 
Higuel  County,  Colo.,  on  the  eastern  edge  of 
the  camotite  field,  by  the  Primes  Chemical  Co. 


The  total  quantity  of  vanadium  in  the  camo- 
tite and  other  ores  mined  during  the  year  was 
apparently  about  432  tons.  About  the  begin- 
ning of  1914,  owing  to  the  very  high  prices 
charged  for  radium  salts,  their  scarcity,  their 
evident  usefulness  in  treating  diseases,  the 
practical  impossibility  of  the  poor  receiving 
treatment  by  radium  because  of  its  scarcity 
and  high  cost,  and  to  the  fact  that  much  of  the 
radium-bearing  ore  was  being  shipped  out  of  the 
country.  Secretary  of  the  Interior  Lane  caused 
to  be  introduced  in  Congress  bills  reserving 
radium-bearing  lands  from  entry  as  mining 
claims,  and  providing  for  government  pur- 
chase. The  bills  are  still  pending.  During  the 
year  the  National  Radium  Institute  conducted, 
under  the  supervision  of  the  Bureau  of  Mines, 
mining  operations  at  Long  Park,  near  Paradox 
Valley,  in  Montrose  County,  Colo.,  and  a  plant 
at  Denver  for  the  production  of  radium  and 
investigation  of  processes.  The  work  has  been 
so  encouraging  that  Director  Holmes  has  an- 
nounced the  probable  production  of  radium  at 
one  third  its  present  cost.  Messrs.  Lind  and 
Whittemore,  of  the  Bureau  of  Mines,  state 
that  their  investigations  show  that  camotite 
carries  proportionally  to  its  content  of  ura- 
nium as  much  radium  as  pitchblende  or  other 
uranium  minerals — ^that  is,  the  radium  has 
reached  its  maximum  ratio  to  the  uranium 
from  which  it  is  derived  and  is  thus  in  equilib- 
rium. From  published  results  of  experiments 
made  on  casual  sx)ecimens  of  camotite  it  had 
been  popularly  supposed  that  camotite  was  lose 
rich  than  pitchblende  in  radium. 

An  unusual  feature  of  the  work  of  the 
United  States  Coast  and  Geodetic  Survey, 
Department  of  Commerce,  during  the  past 
summer  was  the  successful  use  of  a  one  and 
one  half  ton  automobile  truck  in  transporting 
an  astronomical  party  and  outfit  through  a 
portion  of  the  southwest  which  is  generally 
dreaded  by  the  transcontinental  tourist.  The 
party  was  in  charge  of  Mr.  C.  V.  Hodgson  and 
was  in  the  field  from  May  to  October.  The 
trip  is  the  more  remarkable  when  the  fact  is 
taken  into  consideration  that  the  requirements 
of  the  work  prevented  a  close  adherence  to  the 
routes  usually  followed.     Observations  were 
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frequently  made  on  mountain  peaks,  so  the 
journey  was  from  mountain  to  mountain, 
rather  than  alon^  main  traveled  roads  from 
city  to  city.  The  general  route  followed  hy 
Mr.  Hodgson  and  his  party  was  from  Denrer, 
Colorado,  to  Pecos,  Texas,  then  southwest  al- 
most to  El  Paso,  where  a  detour  was  made 
over  poor  trails  through  southern  New  Mexico 
into  Arizona.  The  central  and  southern  por- 
tions of  the  latter  state  were  rather  weU 
covered,  the  itinerary  including  SolomonsviUe, 
Douglas,  Benson,  Tucson,  Globe,  Phoenix, 
Yuma  and  Parker.  The  auto  truck  was  then 
driven  across  California  to  San  Diego  and  the 
San  Jacinto  mountains,  thence  via  Los 
Angeles,  Mojave  and  Sacramento  to  Carson 
City,  Nevada.  Astronomical  observations  were 
carried  along  the  California-Nevada  boundary 
to  Needles,  California,  where  the  season  ended. 
During  the  season  the  truck,  carrying  a  capac- 
ity load,  was  run  more  than  5,000  miles  under 
road  conditions  varying  from  the  deep  mud  en- 
countered in  New  Mexico  and  Texas,  and  the 
heavy  sands  of  the  Colorado  Biver  and  Nevada 
desert  regions,  to  the  splendid  roads  of  south- 
em  and  central  California.  The  cost  sheets  of 
the  season  show  that  the  work  was  done  at  a 
saving  of  at  least  35  i)er  cent,  from  the  cost 
had  teams  been  used.  The  cost  per  mile  for 
oil  and  gas  varied  from  2.7  cents  to  6.6  cents 
in  different  sections  of  the  country,  and  aver- 
aged 3.9  cents  for  the  entire  season.  A  re- 
markable feature  of  the  performance  of  the 
truck  and  a  tribute  to  the  good  work  of  the 
driver  was  the  fact  that,  from  the  time  of 
leaving  Colorado  Springs  to  the  end  of  the 
season,  about  six  months,  during  which  the 
truck  was  run  over  5,000  miles,  only  two  hours 
were  lost  on  the  road  on  account  of  engine 
troubles. 

We  learn  from  the  OeographicaX  Journal 
that  Messrs.  Q^eo,  Philip  and  Son,  Ltd.,  have 
prepared  a  relief  model  map  of  Central  Europe, 
constructed  to  illustrate  the  topography  of 
the  main  theaters  of  the  present  war.  The 
model,  which  costs  £6,  6s.,  measures  62  by  85 
inches,  and  is  on  a  horizontal  scale  of  18  miles 
to  the  inch,  and  a  vertical  one  of  5,000  feet  to 
the  inch,  so  that  the  heights  are  exaggerated 


nineteen  times.  Political  boundaries  are 
shown*  and  also  towns  in  red,  but  neither  roads 
nor  railways.  The  model  is  said  to  show  well 
the  continuity  of  the  Central  Plain  from 
Hussia  westwards  to  the  margin  of  the  North 
Sea  and  the  Channel,  and  thus  makes  clear 
at  once  the  exposed  frontier  of  Germany,  and 
the  military  reason  for  the  violation  of  Belgian 
neutrality.  Most  of  the  places  which  have 
become  famous  in  the  western  war  area  are 
marked,  and  it  is  possible  to  follow  very  clearly 
the  battle  lines  of  the  Mame  and  of  the  Aisne, 
the  fighting  in  the  Argonne  region,  the  oon- 
flicts  round  Ypres  and  the  Yser,  and  so  on. 
Among  minor  features  whidi  are  well  shown, 
are  the  position  of  the  gap  of  Toul,  due  to  the 
fact  that  a  stream  which  once  ran  into  the 
Mouse  has  been  captured  by  the  Moselle,  and 
the  deserted  valley  forms  an  open  groove  be- 
tween the  two  rivers,  a  groove  through  which 
passes  the  railway  from  Paris  to  Toul  and 
Nancy.  The  position  of  Beims,  also,  placed  as 
it  is  on  a  natural  line  of  communication  be- 
tween Champagne,  Burgundy,  the  middle  Bhine 
valley  and  the  Low  Countries,  is  clearly  seen, 
and  it  helps  to  explain  the  constant  bombard- 
ment of  that  ill-fated  city,  whose  splendid 
cathedral  illustrates  its  early  importance  as 
a  crossing-point  of  routes. 

We  learn  from  the  Journal  of  the  American 
Medical  Association  that  the  secretary  of 
state  of  Missouri  has  issued  articles  of  in- 
corporation to  ^'The  Missouri  Foundation 
for  Health  Conservation,"  the  purposes  of 
which  are  ''  the  oonservation  of  health  and  the 
prevention  of  disease  to  the  end  that  human 
efficiency  may  be  increased  and  human  suf- 
fering prevented."  Its  purposes  are  to  be 
secured  by  any  means  "  that  demands  of  time 
or  of  science  may  require."  The  first  activity 
undertaken  will  be  a  medical  laboratory  to  be 
established  at  St.  Joseph,  with  its  tributary 
population  of  $1,000,000.  It  is  intended  tiiat 
this  institution  shall  be  a  clearing-house 
where  iJl  doctors  living  in  the  country  tribu- 
tary to  St.  Joseph  may  send  specimens  from 
patients  for  analysis  and  get  prompt  returns. 
The  work  will  be  financed  by  fees,  donations, 
subscriptions    and   bequests,    its   aims   being 
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sdentific,  social  and  benevolent  and  not  com- 
meidal.  In  addition  to  the  medical  labora- 
tory, other  activities  for  health  conservation 
will  be  inaug^orated.  The  secretary  of  the 
foondation  is  Dr.  Daniel  Morton,  St.  Joseph, 
and  the  members  of  the  board  of  control  are 
pTQminent  citizens  of  St.  Joseph  and  the 
state. 

Prom  the  annual  statement  of  the  British 
board  of  trade  Nature  prints  figures  for  1918 
of  imports  of  scientific  instruments  and  appa- 
ratus, as  follows : 

Stintiiie  InttrwnenU  and  Apparatus  (other  than 

Electrical)  Complete 

£ 
Total  imports 710,341 

Of  whleh  from  Germany 362,891 

Belgium   28,939 

France 108,040 

Switzerland   19,872 

U.    D.   Am    .......•■•«•      loa,AV3 

farti  thereof    (including   Kinematograph   FUms, 

Photographic  Plates  arid  Films,  and  Sensv- 

tised  Photographic  Paper) 

£ 
Total  imports  2,373,426 

Of  which  from  Germany 310,229 

Belgium    126,725 

France 522,682 

Switzerland   28,762 

Italy    121,842 

U.  8.  A. 1,256,311 

It  thus  appears  that  the  imports  from  the 
United  States  exceed  those  from  France  and 
Germany  combined.  It  may  be  expected  that 
hereafter  the  imports  of  scientific  apparatus 
(of  which,  however,  photographic  supplies  are 
a  considerable  part)  from  the  United  States 
win  exceed  those  from  all  other  countries 
combined. 

UNIVBBSITT    AND    EDUCATIONAL    NEWS 

The  Thomas  W.  Evans  Museum  and  Dental 
Institute,  School  of  Dentistry,  the  University 
of  Pemisylvania,  will  be  dedicated  on  Febru- 
ary 22  and  23.  On  the  afternoon  of  February 
22  the  presentation  and  formal  Gpening  of  the 
building  wfll  take  place  and  addresses  will  be 
nuide  as  follows: 

Dr.  Charles  (Gordon,  of  Paris,  France. 
Br.  Wllhelm  Dieck,  of  Berlin,  Germany. 


Hr.  John  Howard  Mommey,  M.B.G.S.,  L.D.S., 
of  London,  England. 

Dr.  William  Simon,  of  the  Baltimore  College  of 
Dental  Surgery 

Dr.  Edward  C.  Kirk,  dean  of  the  Thomas  W. 
Evans  Museum  and  Dental  Institute  School  of 
Dentistry,  University  of  Pennsylvania. 

The  new  building  of  the  Mellon  Institute 
of  Industrial  Besearch  of  the  University  of 
Pittsburgh,  will  be  dedicated  on  the  morning 
of  February  26.  The  principal  address  wiU  be 
made  by  Dr.  Eossiter  W.  Raymond.  In  the 
evening  Professor  John  J.  Abel,  of  Johns 
Hopkins  "TJniversity,  will  deliver  the  first 
Mellon  Lecture  under  the  auspices  of  the 
Society  for  Biological  Research  of  the  Univer- 
sity of  Pittsburgh.  The  subject  of  the  lec- 
ture will  be  ^'Experimental  and  Chemical 
Studies  of  the  Blood  and  Their  Bearing  on 
Medicine." 

Dr.  Karl  T.  Compton,  instructor  in  physics 
at  Beed  College,  Portland,  Oregon,  will  go  to 
Princeton  University  next  faU  as  assistant 
professor  of  physics.  Dr.  Compton  received 
the  degree  of  Ph.D.  at  Princeton  in  1912. 

Two  new  members  have  been  recently  added 
to  the  faculty  of  the  New  York  State  College 
of  Forestry.  Mr.  G.  A.  Outches,  formerly  in 
the  U.  S.  National  Forest  Service,  later  dis- 
trict forest  inspector  of  Saskatchewan,  Canada, 
becomes  director  of  the  New  York  State 
Banger  School  at  Wanakena,  N.  Y.  Mr.  H.  H. 
Tryon,  formerly  forest  engineer,  becomes  in- 
structor in  forest  utilization.  This  makes 
eight  new  appointments  to  the  faculty  of  the 
New  York  State  College  of  Forestry  within 
the  past  year.  The  appointment  of  Dr.  C.  C. 
Adams  as  assistant  professor  of  forest  zoology 
was  noted  in  Scienoe  of  June,  1914.  The  other 
recent  apx>ointment8  are  as  follows:  Dr.  J. 
Fred  Baker,  formerly  professor  of  forestry  in 
Michigan  Agricultural  College,  as  professor 
of  experimental  forestry;  Dr.  L.  H.  Penning- 
ton, formerly  associate  professor  of  botany  in 
Syracuse  University,  as  professor  of  forest 
pathology;  Dr.  H.  P.  Brown,  formerly  in- 
structor at  Cornell,  as  assistant  professor  in 
forest  botany;  Mr.  Shirley  W.  AUen,  formerly 
deputy  forest  supervisor  of  the  Lassen  National 
Forest,   California,  as  assistant  professor  of 
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forest  extension,  and  Mr.  L.  D.  Cox,  formerly 
landscape  architect  to  the  Park  Commission  of 
Los  Angeles,  as  assistant  professor  of  land- 
scape engineering. 

Sm  Henrt  Miers,  formerly  professor  of 
mineralogy  at  Oxford,  has  resigned  the  prin- 
cipalship  of  the  University  of  London  to  be- 
come vice-chancellor  of  Manchester  Univer- 
sity. 

Mr.  L.  G.  Owen  has  been  appointed  pro- 
fessor of  mathematics  at  the  Government  Col- 
lege, Rangoon. 

Dr.  Rudolf  Hober  has  been  made  professor 
of  physiology  at  Kiel,  in  succession  to  Pro- 
fessor A.  Bethe,  who  has  accepted  a  call  to 
Frankfurt 


DISCUSSION  AND  COBBMSPONDSNCB 


Professor 


A  TYPICAL  CASE 

graduated  at 


Uni- 


versity and,  taking  a  post-graduate  course, 
received  the  degree  of  Ph.D.    He  then  went 

abroad,  studied  at  the University,  and 

returned  to  America,  full  of  enthusiasm  for 
original  research.  He  had  published  an  im- 
portant memoir  for  a  thesis,  which  was  well 
received,  his  instructors  encouraged  him  and 
his  fellow  students  appreciated  and  were  in- 
terested in  his  work. 

He  now  received  an  offer  of  a  professorship 
in  a  small  country  coU^e,  married,  and 
began  his  new  life  expecting  to  continue  his 
investigations.  He  soon  found  that  his  en- 
tire time  was  occupied  in  teaching,  and  that 
he  was  obliged  to  eke  out  his  small  salary  by 
writing  and  lecturing.  He  could  not  bear  to 
abandon  his  gresit  object,  the  advancement  of 
human  knowledge,  and  found  that  he  could, 
by  extra  efforts,  devote  a  i>ortion  of  his  even- 
ings to  research,  amounting  to  a  fourth  of  his 
entire  working  capacity.  He  went  to  the 
president  of  the  college,  asking  for  an  appro- 
priation for  an  assistant,  who  could  do  the 
routine  work  of  copying,  computing,  etc.,  as 
well  and  as  rapidly  as  he  could  himself.  Li- 
stead  of  a  quarter  of  his  time,  he  would  thus 
have  one  and  a  quarter,  or  five  times  as  much, 
and  could  make  rapid  progress  at  small  ex- 


pense. The  president  told  him  that  the  ob- 
ject of  the  institution  was  teaching,  not  re- 
search, and  that  it  was  impossible  to  grant 
his  request.  A  fellowship  was,  however,  va- 
cant, and  might  answer  his  puipose.  Thds, 
however,  would  be  of  no  use  to  him,  as  the 
fellow  would  not  want  to  do  routine  work,  but 
to  undertake  a  research  of  his  own,  and  woald 
expect  to  be  taught  how  to  do  it.  His  associ- 
ates were  teachers,  not  investigators,  and  took 
no  interest  in  his  plans.  After  repeated  trials 
and  discouragements,  he  abandoned  his  ef- 
forts and  settled  down  as  a  teacher  only,  with 
no  ambitions  beyond  enabling  his  classes  to 
pass  their  examinations. 

While  good  teachers  are  as  much  needed  as 
investigators,  the  work  of  the  latter  may  be 
greatly  impeded  if  their  main  energy  is  de- 
voted to  instruction.  The  finding  of  such 
men,  and  enabling  them  to  carry  on  the  great 
work,  for  which  they  are  fitted,  by  providing 
them  with  apparatus,  assistants,  or  means  for 
publication,  is  one  of  the  principal  objects  of 
the  Committee  of  One  Hundred  on  Scientific 
Research.  Edward  0.  PiOKERiNa 

January  27,  1915 

A  SPHENOmAL  SINUS  IN  THE  DINOSAURS 

The  work  which  has  been  done  recently  on 
the  accessory  nasal  sinuses  in  man  and  the 
mammals  by  H.  W.  Loeb,  J.  P.  Schaeffer, 
Onodi,  Ernst  Witt,  Ritter,  A.  W.  Meyer,  as 
well  as  the  earlier  work  of  Zuckerkandl,  may 
receive  some  interesting  additions  from  pale- 
ontology. While  in  no  sense  intending  to 
affirm  any  genetic  relations  between  the  dino- 
saurs and  mammals  it  is  yet  an  interesting 
fact  that  a  large  sinus  occurs  in  the  sphenoidal 
region  of  dinosaurs  and  labyrinthodonts.  It 
has  previously  been  largely  confused  with  the 
pituitary  fossa  near  which  it  lies  but  recent 
work  tends  to  show  a  distinction  between  this 
fossa  for  the  lodgment  of  the  hypophysis  and 
the  recessus  hasisphenoidalis  as  it  is  called  by 
Osborn^  who  has  figured  this  cavity  very 
clearly  in  Tyrannosaurus  rex,  the  huge  carniv- 
orous  dinosaur   from   the   Cretaceous.     The 

lOsbom,  H.  F.,  1912,  Mem,  Amer.  Mm.  Nat. 
Hist,  N.  S.,  Vol.  1,  Ft.  1,  Pla  HI.  and  IV. 
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cavity  in  this  dinosaur  is  quite  extensive  and 
corresponds  in  x>08ition  to  the  human  sphe- 
noidal sinus  and  resembles  this  structure  in 
some  of  its  complications  such  as  are  occa- 
sionally found  in  man.  The  structure  seems 
to  occupy  portions  of  both  the  basisphenoid 
and  the  basioccipital  and  to  extend  a  consid- 
erable distance  toward  the  occipital  condyle. 
There  are  ^ve,  possibly  six,  saccular  divisions 
of  the  sphenoidal  sinus  (recessus  baaisphe- 
noidalis).  These  divisions  recall  the  saccular 
divisions  of  the  sphenoidal  and  frontal  sinuses 
of  man  and  from  their  smooth  walls  one 
would  expect  to  find  a  membranous  lining  as 
in  man.  So  far  as  I  am  aware  this  cavity  has 
no  connection  with  the  nasal  cavity,  although 
Bach  a  connection  may  be  demonstrated  from 
additional  or  from  a  restudy  of  present  mate- 
rial The  recess  lies  below  and  between  the 
points  of  exit  of  the  third  and  twelfth 
cranial  nerves,  the  mass  of  the  brain  being 
immediately  above  it.  Several  authors  have 
observed  a  similar  depression  in  the  sphenoidal 
region  of  the  Labyrinthodont  skull  and  in 
other  primitive  vertebrates,  notably  the  early 
reptiles.  It  is  a  well  known  fact  that  the 
hypophysis  and  particularly  the  posterior 
portion  of  this  structure  is,  in  the  early 
land  vertebrates,  quite  large  and  it  has  been 
the  natural  assumption  that  the  large  recess 
near  where  the  hypophysis  occurs  should 
lodge  the  glandular  organ,  but  it  is  entirely 
probable  that  the  recess  is  the  sphenoidal 
flinus.  There  is  no  necessity  of  adopt- 
ing Osbom's  term  recessus  hasisphenoidalis 
since  there  is  no  doubt  that  the  structure  corre- 
sponds well  with  the  sirnis  sphenoidalis  of  man. 
It  is  to  be  hoped  that  someone  will  take  up  the 
question  of  the  general  homologies  of  these 
cavities  in  different  groups  of  vertebrates  so 
that  we  may  have  a  firm  basis  on  which  to 
work.  The  value  of  fossil  animals  in  furnish- 
ing facts  of  anatomical  importance  has  never 
been  fully  realized  and  it  is  to  be  hoped  that 
an  attempt  will  be  made  to  fill  this  gap. 

EoT  L.  Hoodie 
dspaathznt  07  anatomy, 
Thk  Univbrsitt  of  Illinois, 
Chicaoo,  Illinois 


SCIENTIFIC  BOOKS 

Human    Physiology.      By    Professob    Luigi 

LuGiANL      In   four  volumes;   Volume   II. 

Translated  from  the  Italian  by  Fbanoes  A. 

Welby.    London,  1913. 

The  realm  of  physiology  has  become  so  ex- 
tensive that  the  preparation  of  an  encyclopedic 
treatise  on  the  suibject  by  a  single  author  is  a 
notable  intellectual  feat.  The  admirable  man- 
ner in  which  Luciani  has  accomplished  this 
feat  in  his  Fisiologia  delV  Uomo,  is  testified 
to  by  translations  which  have  been  made  into 
both  Spanish  and  German.  Not  only  does  the 
book  include  a  review  of  recent  and  generally 
accepted  observations  and  interpretations,  but 
also  in  many  subjects  an  account  of  the  his- 
torical development  of  our  knowledge  from 
ancient  to  modem  times.  The  reader  is  thus 
given  a  jwrspective  which  is  rarely  obtained 
except  by  particular  historical  research. 

A  very  considerable  part  of  the  value  of 
Luciani's  great  handbook  arises  from  his  gen- 
erous citation  of  original  sources,  both  old 
and  recent.  This  feature  gives  the  exposition 
a  permanent  utility  for  the  careful  student 
who  desires  to  become  acquainted  with  re- 
ports by  the  discoverers  themselves.  Such  a 
student  should  not  depend  wholly  on  English 
and  German  references  to  literature ;  he  would 
do  well  to  examine  also  French  and  Italian 
summaries,  for,  it  must  be  admitted,  there 
are  not  infrequently  possibilities  of  tracing 
work  thus  which  has  not  been  represented 
where  we  have  been  most  accustomed  to  look. 
Luciani's  bibliographies  present  a  rich  mine 
of  references  to  Italian  as  well  as  to  other 
original  papers. 

The  present  volume  (number  .II.  of  the 
four  volumes  of  an  English  translation)  is  a 
good  example  of  the  whole.  It  is  concerned 
with  the  internal  secretions,  the  digestive  se- 
cretions, the  processes  of  digestion  both  me- 
chanical and  chemical,  absorption  and  excre- 
tion. Many  of  the  illustrations  are  taken 
from  the  original  investigations,  and  a  num- 
ber of  them  are  colored.  The  chief  criticism 
that  can  be  made  against  the  work  is  that 
during  the  time  required  for  its  writing  and 
being  translated  physiology  has  been  going 
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forward  so  rapidly  tliat  imxKxrtant  researches 
of  the  past  four  or  five  years  are  not  found 
included  in  it.  This  defect,  however,  as  inti- 
mated above,  may  be  regarded  as  compen- 
sated for  by  the  comprehensive  and  historical 
sweep  which  characterizes  Luciani's  survey  of 
the  subject  W.  B.  Gannon 

The  Wonder  of  Life.  By  J.  Arthur  Thom- 
son. New  York,  Henry  Holt  and  Company. 
1914. 

Once  more  we  are  indebted  to  Professor 
Thomson  for  a  semipopular  work  on  biology, 
this  time  with  contents  of  a  very  miscellaneous 
character,  better  to  reflect  the  varied  aspects 
of  living  nature.  We  have,  in  fact,  a  biolog- 
ical (mainly  zoological)  scrax>-book,  fuU  of 
interesting  matters  gleaned  from  more  or  less 
recent  literature,  carefully  selected  and  di- 
gested for  our  benefit.  All  this  is  loosely 
thrown  together  under  several  general  head- 
ings, "  The  Drama  of  Life,"  "  The  Haunts  of 
Life,"  "  The  Insurgence  of  Life,"  "  The  Ways 
of  Life,"  "  The  Web  of  Life,"  "  The  Cycle  of 
Life "  and  "  The  Wonder  of  Life,"  with  more 
than  300  separate  minor  topics.  Each  chapter 
is  headed  by  a  selection  from  the  aphorisms  of 
Ooethe,  as  translated  by  Huxley.  The  book  is 
admirably  adapted  for  "supplementary  read- 
ing" in  a  course  on  biology  or  zoology,  or  it 
might  itself  be  made  the  basis  of  a  seminar 
course.  Its  great  value  lies  in  its  wide  scope 
and  breadth  of  view,  with  every  emphasis  on 
vital  phenomena  rather  than  on  morphological 
details  or  classification.  It  is  addressed,  how- 
ever, to  an  educated  public,  and  even  in  places 
presupposes  more  zoologrical  knowledge  than 
most  of  us  can  boast.  For  example,  on  page 
105  we  are  pulled  up  short  by  the  startling 
announcement  that  "  no  one  exi>ect8  to  find  a 
Crustacean  like  Byotrephes  hngimanus  in  a 
iwnd."  It  is  probably  true  that  very  few  have 
ever  approached  a  pond  with  any  such  expec- 
tation! Doubtless  it  is  good  for  us,  however, 
to  bump  now  and  again  into  things  we  do  not 
tmderstand,  merely  to  diminish  that  conceit 
which  too  readily  develops  after  reading  dis- 
cussions so  lucid  as  those  of  Professor  Thom- 
son. 


The  specialist  will  here  and  there  find  things 
not  quite  up  to  date,  or  stated  without  sufii- 
cient  reference  to  diverse  points  of  view,  but 
the  general  impression  gained  is  that  the  work 
is  admirably  done,  and  that  in  all  probability 
no  other  naturalist  could  have  done  it  better, 
if  so  well.  The  illustrations,  including  many 
colored  plates,  are  pleasing  and  instructive,  but 
not  up  to  the  standard  of  the  text.  Some  are 
really  bad,  as  Fig.  81,  a  colored  plate  of  leaf- 
insects  {Phi/lUum).  The  coloring  of  the 
foliage,  to  correspond  with  the  insects,  is  un- 
natural and  without  any  adequate  basis;  while 
the  insects  are  drawn  from  mounted  speci- 
mens with  the  legs  spread  in  the  conventional 
way,  without  any  reference  to  the  plant  on 
which  they  are  supposed  to  be  resting!  The 
most  ridiculous  object  is  the  young  one,  shown 
as  resting  on  a  nearly  upright  branch,  with 
its  legs  waving  wildly  in  the  air.  The  whole 
thing  is  certainly,  as  it  stands,  a  piece  of 
"  nature-faking."  Fig.  39,  representing  young 
spiders,  shows  some  of  them  with  the  head  and 
thorax  separate,  like  an  insect. 

There  is  a  passage  on  page  595,  beginning 
the  discussion  of  the  Transmissibility  of  Ac- 
quired Characters,  which  indicates  that  such 
transmission  is  perfectly  easy  in  unicellular 
animals,  which  simply  divide  into  two.  Jen- 
nings has  well  shown  the  fallacy  of  this  naive 
conception,  and  it  seems  surprising  that  Pro- 
fessor Thomson  should  offer  it,  not  merely  as 
an  idea,  but  as  a  well-known  fact. 

T.  D.  A.  COOKERELL 

Univeesity  op  Ooloeado 


SPECIAL  ABTICLSa 


MIORODISSEOTION    STUDIES    ON    THE    GERM    CELL^ 

This  paper  records  a  continuation  of  the  ob- 
servations published  recently*  in  Science  on 
the  male  germ  cells  of  the  grasshopper, 
Disosieira  Carolina,  and  of  the  cockroach, 
Periplaneta  Americana.     The  cells  were  iso- 

1  Slightly  modified  from  a  paper  read  before 
the  American  Society  of  Zoologists,  Philadelphia, 
December  29,  1914. 

2Bobert  Chambers,  Jr.,  "Some  Physical  Prop- 
erties of  the  Cell  Nucleus,"  Scdencb,  N.  S.,  XL., 
p.  824,  1914. 
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lated  and  studied  by  means  of  microdissection 
and  yital  staining  in  a  hanging  drop  of  the 
insect  body  fluid  in  Barber's  moist  chamber. 

The  cytoplasm  exhibits  an  extreme  yaria- 
bility  in  its  consistency.  On  tearing  it  may 
go  into  solution,  setting  free  the  nucleus  and 
the  cytoplasmic  granules.  Often  the  cyto- 
plasm goes  into  solution  with  a  rapidity 
suggestive  of  an  explosion.  A  slight  tear- 
iogr  of  the  surface  is  followed  by  a  moment 
of  apparent  inactivity.  Then  comes  a  slight 
convulsive  movement  and  the  torn  surface 
opens  up,  a  swelling  appearing  especially  at 
this  place.  Within  a  few  seconds  nothing  re- 
mains but  the  nucleus  and  the  mitochondria 
in  the  form  of  granules  or  a  network.  The 
nucleus  in  its  turn  swells  and  goes  into  solu- 
tion. The  mitochondria  persist  for  a  much 
longer  time.  Individuals  are  also  met  with 
whose  cells  retain  their  8hax)e,  the  torn  region 
being  gradually  obliterated  by  a  closing  in 
of  the  surrounding  cytoplasm. 

It  is  significant  that  all  the  cells  of  a  given 
individual  are  constantly  uniform  in  their 
behavior. 

In  an  attempt  to  ascertain  the  cause  for  this 
variability  in  the  consistency  of  the  proto- 
plasm a  series  of  experiments  has  been 
planned,  one  of  which  is  the  investigation  of 
the  germ  cells  of  food  and  water  starved  indi- 
viduals. Cockroaches  starved  for  three  vreeks 
in  a  dry  heated  room  were  found  uniformly  to 
posses  germ  cells  remarkable  for  their  tough- 
ness and  resistance  to  mechanical  injury. 

"  Physiological '*  salt  solutions  in  various 
dilutions  were  all  found  to  produce  a  swelling 
effect  on  the  cell.  The  first  evidence  of  this  in 
isolated  cells  is  the  assumption  of  a  spherical 
shape.  The  addition  of  a  trace  of  egg  albumin 
counteracts  the  swelling  to  a  slight  extent. 
As  swelling  proceeds  the  viscosity  of  the 
protoplasm  at  first  increases,  agglutination 
phenomena  becoming  very  marked.  Later  the 
viscosity  is  lost,  possibly  due  to  the  increased 
imibibition  of  water. 

When  observed  in  body  fluid,  the  cells  tend 
to  keep  their  irregular  shapes.  Spermato- 
cytes exhibit  slow  amoeboid  movements.  Iso- 
lated cells,  however,  soon  become  spherical. 


They  also  become  spherical  and  swell  on  in- 
jury as  when  they  are  punctured  wiih  a  needle. 

The  mitochondria  in  the  primary  sperma- 
tocyte of  DiaoHeira  form  a  voluminous  gran- 
ular network  surrounding  the  nucleus,  plainly 
visible  in  the  fresh  unstained  cell.  The  deli- 
cate tracery  of  the  mitochondrial  structures  in 
this,  and  in  subsequent,  stages  is  shown  beauti- 
fully with  Janus  green,  beside  which  similar 
structures  seen  in  fixed  material  appear  crude 
and  in  many  re6x>ects  erroneous.  If  the  Janus 
green  stain  be  heavy,  its  coagulative  effect  is 
apparent  in  the  increase  and  clumping  to- 
gether of  the  granules.  If  the  cell  be  torn, 
the  cytoplasm  goe»  into  solution  and  the  stain 
very  soon  fades  out,  the  granules  swell  and 
coalesce,  forming  irregular  lumpy  masses 
which  x»rsist  for  a  long  time. 

During  metaphase  the  mitochondrial  net- 
work is  pulled  out  into  a  spindle-shaped  struc- 
ture investing  the  viscous  kinoplasmic  mate- 
rial. Tearing  of  the  cytoplasm  causes  a  loss  in 
the  bipolar  arrangement  of  the  cell  structures, 
the  mitochondrial  strands  wrinkle  and  the 
whole  spindle  becomes  distorted.  The  chrom- 
osomes scatter.  Within  a  few  minutes  the 
relatively  dense  kinoplasmic  mass  goes  into 
solution  leaving  the  mitochondrial  network 
with  the  chromosomes  irregularly  dispersed 
inside.  In  one  such  case  two  spermatozoa 
corkscrewed  their  way  between  the  meshes  of 
the  mitochondrial  spindle.  Whenever  their 
tails  touched  the  viscous  material  of  the 
meshes  violent  lashings  were  necessary  to  set 
themselves  free.  One  struck  its  head  against 
a  mesh  and  was  held  prisoner  for  several 
minutes  until  the  viscosity  of  the  material 
was  decreased  during  the  dissolution  process. 
The  other  spermatozoon  hit  a  chromosome 
which  stuck  to  its  tail  and  the  spermatozoon 
twirled  away  dragging  off  the  chromosome. 

During  anaphase  and  telophase  the  gran- 
ules and  strands  of  the  mitochondrial  network 
are  leng^thened  into  delicate  filamentous 
threads  lying  between  the  two  groups  of 
chromosomes.  These  are  the  interzonal  fila- 
ments or  the  spindle-rest  described  in  fixed 
material  As  constriction  between  the  daugh- 
ter cells  progresses,  the  tension  of  the  fila- 
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meats  diininishes.  Their  tipe  vacuolize  and 
appear  lamipy,  giving  evidence  again  of  a  net- 
work arrangement  of  granules.  As  the  con- 
striction deepens,  the  duster  assumes  the  form 
of  an  hour-glass.  The  Janus  green  stain  now 
disappears  at  the  middle  as  if  the  mitochon- 
drial material  were  drawn  away  or  had  gone 
into  solution.  In  late  telophase  the  suhstance 
of  one  daughter  cell  may  he  torn  away  from 
the  other  cell  leaving  the  mitochondrial  fila- 
ments projecting  in  naked  strands  which  soon 
wrinkle  and  curl  and  finally  coalesce  into  a 
lumpy  mass. 

Cells  in  late  anaphase  and  telophase  may  he 
caused  to  assume  a  spherical  shape  by  mechan- 
ical agitation  or  tearing  with  the  needle.  The 
mitochondrial  spindle  is  then  very  much  dis- 
torted, the  filaments  become  wrinkled  and 
tangled.  At  the  end  of  the  cell  division,  each 
daughter  cell  contains  a  cluster  of  mitochon- 
drial filaments  which  have  already  begun  to 
be  transformed  into  a  granular  network  mass 
which  gradually  spreads  around  the  nucleus. 
The  mitochondria  are  not  stable  structures. 
Granules  at  one  moment  may  draw  out  into 
threads,  or  coalesce  with  their  neighbors,  or 
go  into  solution,  freshly  formed  granules  re- 
placing them. 

In  the  spermatid  the  mitochondria  mass  at 
one  side  of  the  nucleus  to  form  the  Nebenkem. 
The  mitochondrial  granules,  at  first  loosely 
distributed,  soon  collect  into  a  compact  body 
which  stains  a  solid  blue  with  Janus  green. 
On  dissecting  the  Nebenkern  out  of  the  ceU, 
it  disintegrates  into  granules  which  persist 
as  such  for  some  time. 

The  development  of  the  axial  filament  was 
closely  followed  in  the  cockroach.  It  origi- 
nates in  connection  with  an  apparent  slough- 
ing off  of  material  from  the  surface  of  the 
Nebenkem.  The  coiled  filament  thus  formed 
is  bordered  on  two  sides  with  a  longitudinal 
row  of  granules  collected  at  very  regular  in- 
tervals in  small  uniform  clumps.  The  fila- 
ment itself  does  not  stain  with  Janus  green, 
the  bordering  granules,  however,  become  in- 
tensely blue.  One  may  watch  the  filament 
gradually  uncoil  and  loosen  from  the  Neben- 
kem.   One  end  is  inserted  in  a  conical  knob, 


(the  blepharoblast),  on  the  surface  of  the  cell 
nucleus.  As  it  uncoils,  it  forms  a  loop  curv- 
ing along  the  periphery  of  the  celL  The  un- 
coiling is  accomx>anied  by  an  oscillatory 
movement  which  begins  at  the  knob  and 
passes  in  a  wave  along  the  filament.  This 
movement  gains  in  strength  until  the  whole 
body  of  the  cell  is  thrown  into  ever  recurrins^ 
wavies.  The  movement  is  instantly  arrested 
when  the  cytoplasm  is  torn  by  the  neecMe. 
The  cytoplasm  then  goes  into  solution  and  the 
filament  either  straightens  out  or  de^>ens  its 
curve  possibly  according  to  the  character  of 
the  wave  at  the  moment  the  spermatid  is  torn. 
The  filament  remains  attached  to  the  nudeus 
and  may  be  dragged  about  with  a  needle.  It 
is  elastic  and  rigid  and  keeps  its  shape  per- 
fectly for  the  short  time  before  it  goes  into 
solution.  During  the  process  of  its  elonga- 
tion the  spermatid  is  very  susceptible  to  touch. 
A  slight  pride  with  the  needle  will  cause  it  to 
assume  a  spherical  shape.  This  is  accom- 
panied by  a  distortion  of  the  double  row  of 
granules  alongside  the  axial  filament  so  that 
one  may  observe  the  wave  pass  along  one  row 
slightly  ahead  of  that  along  the  other. 

When  examined  in  Einger's  fluid  or  when 
the  spermatid  is  disturbed  by  the  needle,  the 
clumxM  tend  to  round  off  in  the  form  of  ves- 
ides.  This  is  especially  noticeable  in  the  case 
of  the  two  largest  dumps  dose  to  the  nudeus. 
Such  an  appearance  is  commonly  met  with  in 
fixed  materid.  As  the  filament  straightens^ 
the  ceU  is  drawn  out  into  an  attenuated  body. 
The  granules  along  the  filament  coalesce  to 
form  two  narrow  uniformly  homogeneous  bands 
which  extend  alongside  the  spherical  nudeus 
to  the  anterior  tip  of  the  spermatid.  The 
nucleus  condenses  into  an  optically  homo- 
geneous and  highly  refractive  body  which 
gradually  lengthens  iato  the  rod  shape  of  the 
mature  spermatozoon.  A  large  double  clump 
of  granules  which  lies  immediately  behind 
the  nucleus  condenses  and  forms  the  nedc 
piece.  The  throwing  off  of  clumps  of  cyto- 
plasm was  never  observed  except  in  prepara- 
tions in  salt  solutions  or  in  old  body-fluid 
preparations  where  such  cytolytic  action  was 
apparent  in  all  the  odls  present. 
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The  perforatorium  of  the  ripe  siMrmatozoon 
tapers  off  in  the  form  of  a  corkscrew.  In 
Kinger'a  finid  it  swells  into  a  bleb-like  process 
and  as  sucH  is  fig^ured  by  Duesberg  and 
Morse.  The  tail  has  two  movements,  a  whip- 
Hke  lash  and  a  twirl,  its  base  being  used  as  a 
pivot  These  two  movements  whirl  the  sper- 
matozoon forward  in  a  corkscrew  fashion.  It 
may  be  noted  that  the  lashing  movement  of 
atud  q^ermatozoon  tail  is  directly  comparable 
to  the  waving  of  the  axial  filament  within  the 
spermatid. 

In  conclusion  I  wish  to  emphasize  the  fol- 
lowing i)oint8  drawn  from  this  and  from  my 
prerioos  paper: 

L  As  far  as  nuclear  structures  are  oon- 
oemed  the  study  of  fresh  material  corrobo- 
ratee»  in  many  interesting  details,  the  observa- 
tions made  in  fixed  material.  Both  methods 
aro  necessary  for  a  proper  understanding  of 
the  structures.  Our  present  fixing  methods, 
however,  are  useless  for  the  study  of  cyto- 
plasmic and  mitochondrial  structures  and 
should  be  replaced  by  the  study  of  fresh  ma- 
teriaL 

2.  ^  Physiological "  salt  solutions  are  more  or 
lees  injurious  to  the  cells  studied  which  are 
normally  bathed  by  organic  fluids,  t.  e.,  liquid 
colloids. 

3.  Puncture  of  a  cell  by  a  needle  causes  ir- 
reparable injury.  When  the  injury  is  slight 
it  at  first  hastens  the  normal  reversible 
changes  in  the  physical  states  of  the  colloids 
in  the  cell  but  soon  transforms  them  to  an  ab- 
normal condition  from  which  the  cell  does  not 
recover. 

4.  Injury  to  the  cell  is  always  followed  by 
swelling  accompanied  by  an  increased  inhibi- 
tion of  water. 

5.  A  tension  exists  in  the  cell  during  di- 
Tision  which  is  immediately  lost  when  any 
part  of  the  cell  is  torn. 

6.  Amoeboid  activities  are  inrevalent  among 
the  germ  cells.  In  this  way  extensive  move- 
ments occur  within  the  cysts  of  the  testis 
follicle.  When  set  free  in  a  liquid  medium, 
the  amoBboid  xvrocesses  are  very  soon  retracted 
and  the  cells  assume  a  spherical  shape. 


The  movement  in  waves  of  the  axial  fila- 
ment of  the  spermatid  starts  at  the  conical 
knob  on  the  nucleus  and  accompanies  the  un- 
coiling of  the  filament  from  the  surface  of  the 
Nebenkem. 

7.  The  staining  of  the  mitochondria  by 
Janus  is  probably  not  due  to  a  chemical  com- 
bination. In  time  the  stain  fades  out  of  the 
celL  If  the  stained  structure  be  brought  into 
inmiediate  contact  with  a  liquid  it  is  washed 
out  almost  immediately. 

8.  Janus  green,  if  used  in  sufScient  con- 
centration, will  stain  the  nuclear  structures. 
The  dye  is  reduced  to  the  red  safranin  even 
in  the  presence  of  abundant  air.  This  has 
been  observed  in  all  stages  of  the  germ  ceUs 
and  also  in  motile  spermatozoa.  Such  cells, 
however,  soon  die.  Dead  cells  take  up  the 
blue  stain  readily,  the  nuclear  structures 
showing  beautifully. 

9.  Janus  green,  being  a  basic  dye,  coagu- 
lates albuminous  substances.  In  living  cells 
this  coagulating  effect  is  very  noticeable. 
The  stain,  therefore!,  can  not  be  used  as  the 
sole  means  for  identifying  mitochondria. 

10.  The  mitochondria,  in  the  Orthopteran 
germ  cell,  are  in  accord  with  those  studied  by 
the  Lewises*  in  the  tissue  cells  of  the  chick. 
They  can  not  be  classed  as  persistent  struc- 
tures. Thoy  pass  from  a  granular  stage  into 
strands;  ihey  may  coalesce  into  homogeneous 
masses ;  they  disappear  and  reappear  and  must 
be  merely  changes  in  phiysical  states  of  the 
colloids  which  compose  the  cytoplasm. 

Egbert  Chambers,  Jr. 
Univessity  01*  Cincinnati 

SOME  NEW  OASES  OF  APOGAMT  IN  FERNS. 
PRELIMINART  NOTE 

Several  cultures  of  Aspidium  Uussimense, 
PeUoea  adiantoidis  and  Lastrea  chrysoloha 
were  made  beginning  June  25,  1914.  The 
spores  were  sown  on  sphagnum,  which  was 
first  placed  in  small  stender  dishes,  saturated 
with  a  one-tenth-per-cent  Knop's  solution, 
and  then  thoroughly  sterilized  in  an  oven. 

bM.  B.  and  W.  H.  Lewis,  "Mitochondria  in 
Tissue  Oulturei"  Scibngb,  N.  S.,  XXXIX.,  p. 
330,  1914. 
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So  far  as  I  have  been  able  to  observe,  noth- 
ing unusual  occurs  in  the  early  stages  of 
development  of  the  prothaUia  of  any  of  the 
three  species.  The  prothaUia  of  Aspidium 
tsussimense  and  of  Laatrea  chryBoldba  grow 
to  a  large  size  and  are  typically  heart-shaped. 
The  prothaUia  of  PellcBa  adiantoidis  are 
much  smaller  and  in  some  respects  resem- 
ble those  of  PellcBa  atropurpurea,  in  which 
species  I  described  apogamy  in  1910.^  Anther- 
idia  are  produced  in  large  numbers  on  many 
of  the  prothaUia  of  each  of  the  three  species 
here  under  consideration.  The  antherozoids 
are  actively  motUe  and  appear  to  be  normal  in 
every  respect.  Archegonia  have  been  ob- 
served on  some  of  the  prothaUia  of  Laatrea 
chrysoloha. 

On  the  weU-developed  cushion  of  the  pro- 
thallium  of  Aspidium  tsiLssimense,  usually  at 
some  distance  back  of  the  apical  notch,  a 
number  of  papUlate  projections  appear.  These 
projections  frequently  occur  in  groups.  Some- 
times each  consists  of  a  single  ceU,  but  more 
frequently  of  a  single  row  of  ceUs.  In  this 
portion  of  the  prothalUum,  usually  after  the 
projections  have  been  formed,  a  compact  mass 
of  cells  appears  which  develops  into  an  embryo. 
At  an  early  stage  in  the  formation  of  this 
apogamous  embryo,  tracheids  are  produced. 
The  developing  embryo  never  produces  a  foot. 
The  primary  leaf  as  a  rule  is  formed  in  ad- 
vance of  the  primary  root  The  stem  appears 
later  than  the  leaf  and  the  root  Even  while 
the  embryo  is  very  young,  numerous  scales 
appear  on  the  petiole  of  its  primary  leaf. 
These  resemble  the  scales  so  characteristic  of 
the  mature  sporophyte. 

The  prothaUia  of  Pellcsa  adiantoidis  also 
produce  embryos  apogamously.  The  devel- 
opment of  the  embryos  appears  to  be 
similar  to  that  described  in  my  previous  paper 
for  that  of  Pellasa  atropurpurea.  In  a  number 
of  cases  in  my  cultures  the  embryo  has  already 
formed  the  primary  leaf  and  the  primary  root 

When  the  embryo  of  Laatrea  chryaoloha  is 
about  to  form,  a  smaU  light  region  appears 
between  the  apical  notch  and  the  cushion.  In 
this  region  the  embryo  is  developed.     In  aU 

1  Bot,  Gae.,  42,  400-401,  1910. 


of  my  cultures  the  apogamously  produced  em- 
bryo has  just  begun  to  project  above  the  sur- 
face of  the  prothallium.  Embryos  developed 
from  a  fertUized  ef^g  have  not  been  found. 
When  prothallia4)earing  archegoniu  are  placed 
in  a  drop  of  water  on  a  slide  and  examined 
microscopically,  the  archegonia  can  be  ob- 
served to  open,  but  antherozoids  do  not  appear 
to  be  attracted  to  them. 

While  the  prothaUia  of  these  species  of 
ferns  were  being  grown,  numerous  cultures  of 
other  species  maintained  under  the  same  con- 
ditions of  nutrition,  light,  temperature  and 
moisture,  contained  prothaUia  bearing  anther- 
idia  and  archegonia,  and  in  some  cases  em- 
bryos were  produced  upon  these  prothaUia  as 
a  result  of  fertUization.  W.  N.  Steil 

UNrnsasiTY  of  Wisconsin 


THE   AMEBICAN   SOCIETY  FOB  PHABMA- 

COLOGT  AND  EXPEBIMENTAL 

TEEBAPEUTICS 

Thx  sixth  annual  meeting  of  the  Pharmacolog- 
ical Society  was  held  in  St.  Louis  &t  Washington 
University  Medical  School  on  December  27-30, 
1914.  There  were  five  scientific  sessions,  three  of 
them  being  joint  meetings  with  the  other  mem- 
bers of  the  Federation  of  American  Societies  for 
Experimental  Biology,  the  Physiological  Society, 
the  Biochemical  Society  and  the  Society  for  Ex- 
perimental Pathology. 

The  following  officers  were  elected  in  the 
Pharmacological  Society  for  the  year  1915: 

President:  Torald  Sollmann. 

Secretary:  John  Auer. 

Treasurer:  Wm.  deB.  MacNider. 

Additional  members  of  the  council:  Worth  Hale 
and  D.  E.  Jackson. 

Membership  Committee:  S.  J.  Meltzer  (term 
expires  1917). 

Election  of  New  Members:  The  following  candi- 
dates were  approved  by  the  membership  com- 
mittee, passed  by  the  coimcil  and  elected  by  the 
society:  Dr.  F.  C.  Becht,  University  of  Chicago; 
Dr.  W.  H.  Brown,  Bockefeller  Institute;  Dr.  F. 
L.  Gkttes,  Bockefeller  Institute. 

The  attendance  was  excellent,  but  the  eastern 
section  of  the  country  was  not  as  well  represented 
as  could  be  desired. 

The  scientific  sessions  were  opened  on  Monday, 
December  28,  at  9  a.ic.  by  a  joint  meeting  of  the 
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four  societies,  Br.  Graham  Lusk  presiding.  The 
following  papers  were  read  and  discussed: 

"Experimental  Hyperthyroidism,"  by  W.  B. 
Osanon,  0.  A.  Binger  (by  invitation)  and  B.  Fitz 
(by  inyitation). 

"Farther  Observations  on  the  Etiology  of 
Goiter  in  Fish"  (read  by  title),  by  David  Marine. 

"Stndies  on  Experimental  Cretinism,"  by  H. 
Bw  Basinger  (by  invitation)  and  A.  L.  Tatnm. 

"A  Besearch  into  the  Function  of  the  Thy- 
roid"  (read  by  title),  by  G.  W.  Crile,  F.  W. 
Hitchings  (by  invitation)  and  J.  B.  Austin  (by 
invitation). 

"The  Effect  of  Bepeated  Injections  of  Pitui- 
trin  on  Milk  Secretion"  (read  by  title),  by  S. 
Simpson  and  B.  L.  Hill  (by  invitation). 

"The  Action  of  Pitnitrin  on  the  Mammary 
Gland,"  by  W.  L.  Gaines  (by  invitation). 

"On  the  Mechanism  of  Pituitrous  Diuresis" 
(lead  by  title),  F.  P.  KnowUon  and  A.  G.  Silver- 
man (by  invitation). 

"The  Several  Factors  Involved  in  the  Stand- 
ardisation of  Pituitary  Extracts,"  by  George  B. 
Both. 

The  first  scientific  meeting  of  the  Pharmacolog- 
ical Society  took  place  in  the  afternoon  at  2  P.M., 
Dr.  SoDmann  presiding.  The  following  papers 
were  read  and  discussed: 

"The  Fatal  Dose  of  Various  Substances  on 
Intravenous  Injection  in  the  Chunea-pig, "  by  S. 
Amberg  and  H.  F.  Helmholz. 

"Experimental  and  Clinical  Besearch  into 
Alkalescence,  Acidity  and  Anesthesia"  (read  by 
tifle),  by  G.  W.  Crile. 

"Effects  of  Chelidonin  on  Surviving  Organs," 
by  P.  J.  Hanzlik. 

"The  Effect  of  Temperature  on  the  Beeponse 
of  Frogs  to  Ouabain,"  by  T.  Sollmann,  W.  L. 
Mendenhall  (by  invitation)  and  J.  L.  Stingle  (by 
iovitation). 

"Artificial  Cerebral  Circulation  after  Circula- 
tory Isolation  of  the  Mammalian  Brain,"  by  E. 
D.  Brown. 

"The  Uterine  Action  of  Quinidin,  Cinchonin 
and  Ginchonidin,"  by  Worth  Hale. 

"Some  Vasomotor  Beactions  in  the  Liver,"  by 
C.  D.  Edmunds. 

"Distribution  of  Solutions  in  Oardiectomized 
Frogs  with  Destroyed  or  Inactive  Lymph  Hearts, ' ' 
by  T.  8.  Githens  and  S.  J.  Meltzer. 

"The  Influence  of  Intra-intestinal  Administra- 
tion of  Magnesium  Sulphate  upon  the  Production 
of  Hyaline  Casts  in  Dogs,"  by  F.  L.  Gates  (by 
invitation)  and  S.  J.  Meltzer. 


The  second  scientific  meeting  was  held  on  Tues- 
day morning  at  9  o'clock.  Dr.  Sollmann  in  the 
chair.  The  following  papers  were  presented  and 
discussed : 

''A  Study  of  the  Belative  Importance  of  the 
Vascular  Mechanism  of  the  Kidney  and  of  the 
Epithelial  Element  of  the  Kidney  in  Determining 
the  Efficiency  of  Various  Diuretics"  (read  by 
title),  by  W.  deB.  MacNider. 

** Cross-tolerance  of  Drugs,"  by  H.  B.  Myers 
(by  invitation). 

"Vascular  Beactions  in  Poisoning  from  Diph- 
theria Toxin,"  by  H.  B.  Myers  (by  invitation) 
and  G.  B.  Wallace. 

''The  Action  of  Digitalis  in  Experimental 
Auricular  Fibrillation,"  by  A.  D.  Hirschf elder. 

"The  Effects  of  Drugs  upon  the  Circulation  in 
the  Pia  Mater  and  the  Betinal  Vessels,"  by  A.  D. 
Hirschf  elder. 

"The  Action  of  Camphor  on  the  Circulation," 
by  Clyde  Brooks  and  J.  D.  Heard  (by  invitation). 

"The  Effect  of  CO2  upon  the  Convulsant  Ac- 
tion of  Acid  Fuchsin  in  Frogs,"  by  Don  B. 
Joseph. 

"The  Mechanism  of  the  Toxic  Action  of  the 
Heavy  Metals  on  the  Isolated  Heart,"  by  Carl 
Voegtlin. 

"An  Analysis  of  the  Action  of  Digitalin  on 
the  Cardiac  Inhibitory  Center  and  on  the  Cardiac 
Muscles,"  by  C.  W.  Greene,  L.  B.  Boutwell  (by 
invitation)  and  J.  O.  Peeler  (by  invitation). 

"A  Comparative  Study  of  the  Influence  of  the 
Solvent  upon  the  Toxicity  of  Thymol,"  by  W.  H. 
Schultz. 

"The  Beaction  of  Hookworm  Larvae  to  Certain 
Chemicals,"  by  W.  H.  Schultz. 

"A  Further  Observation  on  the  T-wave  when 
Digitalis  is  Given,"  by* A.  E.  Cohn. 

The  next  meeting  in  the  afternoon  was  a  joint 
scientific  session  of  the  societies  forming  the  Fed- 
eration and  the  following  papers  were  i^ad  and 
discussed.  Dr.  Sollmann  presiding: 

"The  Influence  of  Sodium  Carbonate  on  the 
Glycosuria,  Hyperglycsemia  and  the  Bespiratory 
Metabolism  of  Depancreatized  Dogs"  (read  by 
title),  by  J.  B.  Murlin  and  B.  Kramer  (by  invi- 
tation). 

"The  Influence  of  Depancreatization  upon  the 
State  of  Glycsmia  after  Intravenous  Injections 
of  Dextrose  in  Dogs,"  by  I.  S.  Kleiner  and  S.  J. 
Meltzer. 

"The  Possibility  that  some  of  the  Hepatic 
Glycogen  May  Become  Converted  into  Other  Sub- 
stances than  Dextrose,"  by  J.  J.  B.  Madeod. 
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"Narcotics  in  Phlorhizin  Diabetes,"  by  B.  T. 
Woodyatt, 

"Adrenal  Deficiency,"  by  B.  8.  Hoskins. 
Hypoglycemia,"  by  H.  McGoigan. 
Some    Effects    of    Adrenalin    when    Injected 
into  the  Bespiratory  Tract,"  by  J.  Auer  and  P. 
L.  Gates  (by  invitation). 

"The  Belation  of  the  Adrenals  to  the  Brain" 
(read  by  title),  by  G.  W.  Crile,  P.  W.  Hitchings 
(by  invitation)  and  J.  B.  Austin  (by  invitation). 

"Purther  Observations  of  the  Origin  of  Hydro- 
chloric Acid  in  the  Stomach"  (read  by  title),  by 

A.  B.  Macallum  and  J.  B.  Oollip  (by  invitation). 
"The  Effect  of  Various  Fluids  and  Cereals  on 

Gkwtric   Secretion"    (read   by   title),   by   C.    C. 
Powler  (by  invitation),  M.  E.  Behfus  (by  invita- 
tion) and  P.  B.  Hawk. 
"The  Distribution  of" Gastrin  in  the  Body,"  by 

B.  W.  Keeton  (by  invitation)  and  P.  C.  Koch. 
"The  Belation   of  the  Digestion   Contractions 

to  the  Hunger  Contractions  of  the  Stomach  (Dog, 
Man),"  by  P.  P.  Bogers  and  L.  L.  Hardt  (by 
invitation). 

The  third  joint  sesnion  was  held  on  Wednesday 
morning,  December  30,  Dr.  Lusk  presiding.  The 
following  papers  and  demonstrations  were  pre- 
sented : 

"  Becuperation :  Nitrogen  Metabolism  of  a 
Man  when  Ingesting  Successively  a  Non-protein 
and  a  Normal  Diet  after  a  Seven-day  Past,"  by 
P.  D.  Zeman  (by  invitation),  J.  Kohn  (by  invi- 
tation) and  P.  E.  Howe. 

"Some  Studies  in  Autolysis,"  by  H.  C.  Brad- 
ley. 

"The  Diastase  of  the  Blood,"  by  H.  Mc- 
Guigan  and  C.  L.  v.  Hens  (by  invitation). 

"The  Bate  of  Oxidation  of  Enzymes  and  their 
Corresponding  Proenzymes,"  by  W.  E.  Burge. 

' '  The  Harmful  Effect  of  an  Exclusive  Vegetable 
Diet,"  by  C.  Voegtlin. 

"The  Effect  of  Long-continued  Peeding  of 
Saponin  from  the  Bark  of  Guaiaoum  ofjMnale" 
(read  by  title),  by  C.  L.  Alsberg  and  C.  S.  Smith 
(by  invitation). 

"Pat  Infiltration  of  the  Liver  and  Kidney  In- 
duced by  Diet,"  by  E.  L.  Opie  and  L.  B.  Alford 
(by  invitation). 

"On  the  Nature  of  the  Hepatic  Patty  Infiltra- 
tion in  Late  Pregnancy  and  Early  Lactation,"  by 
V.  H.  Mottram   (by  invitation). 

"The  Synthesis  of  Hippuric  Acid  in  Experi- 
mental Tartrate  Nephritis  in  Babbit,"  by  P.  B. 
Kingsbury  (by  invitation)  and  E.  T.  Bell  (by  in- 
vitation). 


Defnonstrations 

Blood  Pressure  Method,  by  C.  Brooks  and  A.  B. 
Luckhardt. 

Demonstration  of  a  Point-to-point  Method  for 
Analyzing  Induction  Shocks  by  means  of  the 
String  Galvanometer,  by  J.  Erlanger  and  W.  £• 
Garrey. 

A  Device  for  Projecting  a  Small  Spot  of  Light 
Suitable  for  Exploring  Photo-sensitive  Areas,  by 
B.  M.  Potter  (by  invitation). 

Demonstration  of  the  Effect  of  Sodium-iodoxy- 
benzoate  on  Inflammation  caused  by  Mustard  Oil, 
by  S.  Amberg  and  D.  McClure  (by  invitation). 

An  Arrangement  of  the  Porter  Clock  to  Give 
Three  Time  Intervals  at  the  Same  Time,  by 
Worth  Hale. 

A  Portable  Bespiratory  Machine  Pumishing 
Continuous,  Intermittent  and  Bemittent  Streams 
of  Air,  by  P.  L.  Gates  (by  invitation). 

The  Determination  of  Blood  Sugar,  by  P.  A. 
Shaffer. 

On  Wednesday  afternoon  the  local  committee 
arranged  a  series  of  enjoyable  visits  to  the  St. 
Louis  hospitals  and  laboratories  and  also  to  the 
beautifully  located,  impressive  buildings  of 
Washington  University. 

Dinners  and  Smokers. — ^This  part  of  the  pro- 
gram was  inaugurated  by  a  dinner  given  by  the 
local  committee  on  Sunday  evening,  December  27, 
to  the  officers  and  councils  of  the  constituent  so- 
cieties of  the  federation  and  of  the  Anatomists. 

The  customary  and  universally  satisfactory  in- 
formal subscription  dinners  and  smokers  were  held 
on  the  evenings  of  December  28,  29  and  80;  the 
first  two  at  the  Hotel  Jefferson  and  the  last  one 
at  the  Hotel  Warwick.  Perhaps  the  most  enjoyable 
of  these  was  the  first  on  December  28,  when  a 
number  of  excellent  speeches  were  delivered,  the 
speakers  being  the  guests  of  the  evening,  Mr.  B  S. 
Brookings,  Dr.  Graham  Lusk,  Dr.  J.  George 
Adami  and  Dr.  G.  Carl  Huber. 

At  the  last  executive  session  of  the  Pharmaco- 
logical Society  a  motion  was  put  and  passed 
unanimously  to  thank  the  authorities  of  Wash- 
ington University  for  their  hospitality  and  the 
local  committee  for  its  broad  and  efficient  efforts 
to  render  the  stay  of  their  guests  in  St.  Louis  as 
pleasant  and  profitable  as  possible. 

The  next  meeting  of  the  federation  will  be  held 
in  1915  in  Boston  at  the  Harvard  Medical  School. 


John  Ansa, 
Secretary 
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THE  FOBTHCOMING  SITUATION  IN  AGBI- 

CULTUBAL  WOBKi 

The  American  Association  for  the  Ad- 
vancement of  Science  represents  the  recog- 
nized and  organized  sciences.  One  by  one 
new  groups  have  been  added  to  it,  as  those 
groups  have  won  public  recognition  and 
have  demonstrated  that  they  are  interested 
broadly  in  the  enlargement  of  human 
knowledge.  Half  the  letters  of  the  alpha- 
bet are  required  to  designate  these  groups 
represented  in  organized  sections,  indi- 
cating the  breadth  and  vitality  of  our  scien- 
tific inquiry.  The  last  of  these  sections  is 
agriculture — not  the  occupation  agricul- 
ture, but  the  assembly  of  scientific  re- 
search that  deals  with  the  problems  of  the 
occupation  and  of  the  living  resulting  from 
the  occupation.  We  begin  the  work  of  this 
section  to-day.  It  means  much,  I  think, 
for  this  work  that  it  has  now  been  recog- 
nized as  worthy  to  occupy  a  place  on  the 
programs  with  the  older  and  the  better 
standardized  groups.  I  hope  that  we  shall 
be  worthy  of  the  fellowship;  and  I  trust 
that  the  Association  itself  will  gain  some- 
thing by  what  we  and  our  successors  may 
bring  to  it  in  the  future. 

There  is  no  field  of  scientific  research 
that  belongs  exclusively  to  agriculture  and 
not  to  other  groups.  The  peculiarity  of 
the  research  in  this  field  lies  in  its  associa- 
tion for  the  purpose  of  improving  a  great 
industry  and  of  making  a  particular  con- 
tribution thereby  to  the  national  life.    The 

1  Address  of  the  Vice-president  and  Chairman 
of  Section  L,  American  Association  for  the  Ad- 
vancement   of    Science,    Philadelphia,    December, 
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problems  may  be  physical,  chemical,  bio- 
logical, meteorological,  mechanical,  eco- 
nomic, social  and  otherwise;  and  therefore 
they  are  in  themselves  historically  worthy 
the  recognition  of  men  and  women  engaged 
in  public  and  scientific  work.  Nor  are  they 
contaminated  by  contact  with  the  earth, 
seeing  that  they  come  out  of  the  earth ;  nor 
again  by  contact  with  men  who  work,  see- 
ing that  men  are  useful  and  worthy  when 
they  work. 

And  yet,  by  common  consent  and  in  the 
process  of  evolution,  there  is  a  field  that  is 
known  as  agricultural  science.  It  would 
be  vain  for  me  to  define  it;  probably  I 
should  succeed  only  to  confine  it.  You 
shall  learn  what  it  is  as  the  programs  of 
Section  M  are  placed  before  you  in  the 
succeeding  years.  This  year,  aside  from 
the  required  address  of  the  vice-president, 
the  program  considers  some  of  the  prob- 
lems of  economics  as  related  specially  to 
agriculture ;  those  subjects  are  underlying, 
and  the  addresses  will  be  interesting  and 
important. 

The  subject  of  the  symposium  of  this 
section  suggests  the  general  line  of  effort 
that  Section  M  may  profitably  pursue.  The 
section  will  not  find  it  to  its  advantage,  I 
think,  to  discuss  the  technical  problems  of 
the  production  of  crops  and  animals.  It 
will  rather  devote  itself  to  questions  that 
relate  agriculture  to  public  welfare  and  to 
problems  of  general  interest,  dealing  with 
policies  and  the  large  social,  economic,  edu- 
cational and  political  results.  It  is  impor- 
tant that  the  attitude  of  all  the  sciences 
be  brought  to  bear  on  these  questions,  and 
I  look  for  the  greatest  usefulness  for  Sec- 
tion M  in  bringing  together  the  agricul- 
tural work  with  the  other  work  of  the  as- 
sociation. I  hope  that  as  time  goes  on  there 
may  be  joint  discussions  of  Section  M  with 
other  sections  or  groups  represented  in  the 


Convocation     Week.       Such     discussions 
should  result  in  much  mutual  advantage. 

The  agricultural  situation  is  now  much 
in  the  public  mind.  It  is  widely  discussed 
in  the  press,  which  shows  that  it  has  news 
value.  Much  of  this  value  is  merely  of 
superficial  and  temporary  interest.  Much 
of  it  represents  a  desire  to  try  new  reme- 
dies for  old  ills.  Many  of  these  remedies 
will  not  work.  We  must  be  prepared  for 
some  loss  of  public  interest  in  them  as  time 
goes  on.  We  are  now  in  a  publicity  staore 
of  our  rural  development.  It  would  seem 
that  the  news-gathering  and  some  other 
agencies  discover  these  movements  after 
the  work  of  many  constructive  spirits  has 
set  them  going  and  has  laid  real  founda- 
tions; and  not  these  foundations,  but  only 
detached  items  of  passing  interest,  may  be 
known  of  any  large  part  of  the  public.  I 
hope  that  we  shall  not  be  disturbed  by  this 
circumstance  nor  let  it  interfere  with  good 
work,  however  much  we  may  deplore  the 
false  expectations  that  may  result. 

It  has  been  my  privilege  for  one  third  of 
a  century  to  have  known  rather  closely 
many  of  the  men  and  women  who  have 
been  instrumental  in  bringing  the  rural 
problem  to  its  present  stage  of  advance- 
ment. They  have  been  public-minded, 
able,  far-seeing  men  and  women,  and  they 
have  rendered  an  unmeasurable  service. 
The  rural  movement  has  been  brought  to 
its  present  state  without  any  demand  for 
special  privilege,  without  bolstering  by 
factitious  legislation,  and  to  a  remarkable 
degree  without  self-seeking.  It  is  based  in 
a  real  regard  for  the  welfare  of  all  the 
people,  rather  than  for  rural  people  ex- 
clusively. 

Great  public-service  institutions  have 
been  founded  in  the  rural  movement.  The 
United  States  Department  of  Agriculture 
has  grown  to  be  one  of  the  notable  govern- 
mental establishments  of  the  world,  extend- 
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ing  itself  to  a  multitade  of  interests  and 
operating   with    remarkable    effectiveness. 
The  chain  of  colleges  of  agriculture  and 
experiment   stations,   generously   coopera- 
tive between  nation  and  state,  is  unlike 
any  other  development  anywhere,  mean- 
ing more,  I  think,  for  the  future  welfare 
and  peace  of  the  people  than  any  one  of  us 
yet  foresees.    There  is  the  finest  fraternal- 
ism,  and  yet  without  clannishness,  between 
these  great  agencies,  setting  a  good   ex- 
ample in  public  service.     And  to  these 
agencies  we  are  to  add  the  state  depart- 
ments of  agriculture,  the  work  of  private 
endowments,  although  yet  in  its  infancy, 
the  growing  and  very  desirable  contact  with 
the  rural  field  of  many   institutions   of 
learning.     All  these  agencies  comprise  a 
distinctly  modern  phase  of  public  activity. 

Now,  the  problem  is  to  relate  all  this 
work  to  the  development  of  a  democracy. 
I  am  not  thinking  so  much  of  the  develop- 
ment of  a  form  of  government  as  of  a  real 
democratic  expression  on  the  part  of  the 
people.  Agriculture  is  our  bottom  indus- 
tiy.  As  we  organize  its  affairs,  so  to  a  great 
degree  shall  we  secure  the  results  in  so- 
ciety in  general. 

I  desire  to  discuss  certain  questions  that 
bear  somewhat  on  this  underlying  prob- 
lem. I  shall  approach  these  questions 
mostly  from  the  point  of  view  of  our  pres- 
ent public-service  institutions  for  agricul- 
ture, leaving  the  other  or  non-public  phases 
of  the  problem  for  consideration  one  year 
hence.  I  do  not  presume  to  make  specifi- 
eations  for  the  institutions;  but  the  ques- 
tions may  be  discussed  and  perhaps  we  can 
do  something  to  protect  the  institutions 
from  demands  that  should  not  be  made  of 
theuL  Perhaps  you  will  make  some  mental 
applications  of  the  discussion  to  other  pub- 
lie  work  than  that  which  is  specially  agri- 
cnlcoral. 

It  is  auspicious,  and  perhaps  it  is  fortu- 


nate, that  this  new  section  comes  into  being 
at  a  time  when  a  vast  new  organized  move- 
ment in  the  interest  of  agriculture  is  ta- 
king hold  of  this  country.  This  movement 
is  connected  very  intimately  with  govern- 
ment, and  therefore  with  policies  affecting 
all  the  people ;  and  it  is  possible,  even  in  a 
democracy,  that  such  a  trend,  or  even  such 
a  formalizing,  may  arise  in  the  beginning 
as  can  not  be  greatly  modified,  or  much 
changed  if  change  should  be  necessary,  in 
any  number  of  years.  You  know  that  I 
refer  to  the  Agricultural  Extension  Act 
which  was  signed  by  President  Wilson  on 
the  eighth  of  last  May.  No  such  national 
plan  on  such  a  scale  has  ever  been  at- 
tempted; and  it  almost  staggers  one  when 
one  even  partly  comprehends  the  tremen- 
dous consequences  that  in  all  likelihood 
will  come  of  it.  The  significance  of  it  is 
not  yet  grasped  by  the  great  body  of  the 
people. 

We  are  at  the  parting  of  the  wayB.  For 
years  without  number — ^for  years  that  run 
into  the  centuries  when  men  have  slaugh- 
tered each  other  on  many  fields  thinking 
that  they  were  on  the  fields  of  honor,  when 
many  awful  despotisms  have  ground  men 
into  the  dust,  the  despotisms  thinking 
themselves  divine — ^f  or  all  these  years  there 
have  been  men  on  the  land  trying  to  see 
the  light,  trying  to  make  mankind  hear, 
hoping  but  never  realizing.  They  have 
been  the  pawns  on  the  great  battlefields, 
men  taken  out  of  the  peasantries  to  be 
hurled  against  other  men  they  did  not 
know  and  for  no  rewards  except  further 
enslavement  They  may  even  have  been 
developed  to  a  high  degree  of  manual  or 
technical  skill  that  they  might  the  better 
support  governments  to  make  conquests. 
They  have  been  on  the  bottom,  upholding 
the  whole  superstructure  and  pressed  into 
the  earth  by  the  weight  of  it.    When  the 
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final  history  is  written,  the  lot  of  the  man 
on  the  land  will  be  the  saddest  chapter. 

But  in  the  nineteenth  century,  the  man 
at  the  bottom  began  really  to  be  recognized 
politicaUy.  This  recognition  is  of  two 
kinds,  the  use  that  a  government  can  make 
in  its  own  interest  of  a  highly  efficient 
husbandry,  and  the  desire  to  give  the 
husbandman  full  opportunity  and  full 
justice.  I  hope  that  in  these  times  the  lat- 
ter motive  always  prevails.  It  is  the  only 
course  of  safety. 

We  have  developed  the  institutions  on 
public  funds  to  train  the  farmer  and  to 
give  him  voice.  These  institutions  are  of 
vast  importance  in  the  founding  of  a  people. 
The  folk  are  to  be  developed  in  themselves 
rather  than  by  class  legislation,  or  by  favor 
of  government,  or  by  any  attitude  of  benev- 
olence from  without.  And  now,  the  great 
extension  law,  for  which  so  many  men  and 
women  have  worked  so  long,  is  a  fact,  and 
means  are  to  be  provided  whereby  the 
farmer  may  find  help  at  his  own  door.  A 
new  agency  in  the  world  has  now  received 
the  sanction  of  the  people,  and  we  are  just 
beginning  to  organize  it. 

It  is  a  noble  expression  of  confidence  in 
the  persons  who  have  prepared  the  people 
for  this  departure,  that  the  legislation 
should  have  been  so  generous  and  so  com- 
plete. 

The  days  of  our  propaganda  are  passed. 
No  longer  are  we  agricultural  crusaders, 
seeking  to  get  a  hearing  with  the  powers 
that  control,  making  the  work  felt  in  the 
nation,  energizing  the  farming  people  to 
express  themselves.  I  fear  that  this 
changed  relation  is  not  understood  by  some 
persons ;  and  hereupon  we  come  to  a  crucial 
and  perhaps  to  a  dangerous  situation. 
Some  of  us  have  not  expected  the  recogni- 
tion to  come  so  soon  or  so  completely,  and 
it  may  be  difficult  for  us  to  understand 
what  has  happened  or  to  readjust  our  ac- 
tivities. 


There  are  three  phases  of  the  situation 
that  seem  to  call  for  special  consideration 
at  this  turn  in  affairs,  one  of  which  has  no 
novelty,  and  the  second  and  third  of  which 
appear  not  to  have  received  sufficient  at- 
tention. 

I.    THE  NECESSITY  OP  FUNDAMENTAL  KNOWL- 
EDGE 

Although  there  has  necessarily  been 
something  of  the  effort  at  conversion,  the 
country-life  movement  is  not  a  propaganda. 
It  is  the  expression  of  a  rapidly  crystalliz- 
ing desire  to  make  rural  life  all  that  it  is 
capable  to  become,  and  to  understand  and 
to  utilize  in  the  best  way  all  the  natural 
products  of  the  earth. 

All  this  requires  knowledge ;  and  knowl- 
edge of  this  kind  demands  careful  inquiry. 
There  must  be  a  certain  relation  or  equa- 
tion between  the  research  effort  and  the 
teaching  effort.  The  enlargement  of  one 
ought  to  be  conditioned  on  the  enlarge- 
ment of  the  other;  and  certainly  we  ought 
to  know  before  we  teach.  I  hope  that  the 
new  extension  work  will  demand  a  great 
stimulation  of  research.  No  subject  makes 
great  headway,  no  people  makes  great 
progress,  unless  it  rests  on  investigation 
and  discovery  and  feels  the  stimulation  of 
exploration  in  fresh  fields. 

Particularly  do  we  need  the  balance  and 
the  check  in  extension  teaching  in  agricul- 
ture, where  the  field  is  so  diverse,  the  peo- 
ple so  numerous  and  so  scattered,  the  teach- 
ers so  variously  trained,  and  the  traditional 
errors  so  many.  Extension  work  is  not 
propaganda;  it  is  teaching  where  the  peo- 
ple are  rather  than  where  the  matriculated 
students  are;  and  while  it  may  not  go  so 
deep,  it  must  be  as  true  and  as  well  stand- 
ardized to  ascertained  fact  as  is  the  other 
kind  of  teaching.  The  vitality  of  the  exten- 
sion teaching,  as  of  any  other  teaching  in 
natural  science,  will  depend  on  the  body  of 
exact  knowledge  that  lies  behind  it. 
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This  being  true,  then  we  must  see  that 
appropriations  for  extension  teaching  in 
the  years  to  come  are  not  out  of  proportion 
to  appropriations  for  research.  I  hope 
that  we  shall  soon  find  a  wide-spread  expres- 
sion amongst  the  people  for  a  more  com- 
plete endowment  of  fundamental  investiga- 
tion in  subjects  related  to  our  agricultural 
industries. 

I  will  digress  to  say  that  not  everything 
is  research,  in  agriculture  or  elsewhere, 
that  happens  to  bear  the  name.  Undoubt- 
edly research,  as  such,  has  been  over-glori- 
fied. There  is  no  sanctity  in  research  that 
does  not  inhere  also  in  any  other  good  and 
honest  eflfort  requiring  equal  ability.  The 
teacher  is  as  worthy  of  honor  as  the  investi- 
gator. 

Neither  is  research  a  refuge.  Certain 
persons  who  bear  something  of  a  disdain 
for  the  affairs  of  the  world  are  likely  to  be 
set  at  more  or  less  interesting  problems 
under  the  denomination  of  ''original  in- 
vestigation" and  ''research,"  and  "pieces 
of  work."  Here  they  may  find  shelter  and 
protection,  and  a  certain  deference  that  is 
very  conducive  to  peace  of  mind.  They 
are  supposed  "to  publish,"  whereupon 
their  standing  is  established  among  their 
fellows.  It  may  not  be  necessary  to  raise 
the  question  as  to  the  significance  of  the 
publication  or  whether  it  reaches  any  re- 
sult. 

We  are  so  insistent  on  technical  accuracy 
that  we  are  likely  to  eliminate  the  imagina- 
tion; and  without  imagination  no  man  can 
accomplish  real  research.  Result  is  that 
undoubtedly  we  have  worthy  young  per- 
sons in  the  institutions  of  many  kinds  who 
are  practically  accomplishing  little  beyond 
receiving  support. 

So  I  am  thinking  of  research  that  follows 
a  program  looking  toward  a  solution.  Each 
of  the  items  of  such  work  is  in  itself  a  con- 
tribution.   Not  one  is  meaningless,  and  not 


one  is  made  in  vacuo.  Such  investigations 
constitute  the  very  beginning  and  basis  of 
our  accomplishments.  The  very  rapid  and 
really  significant  progress  accomplished  in 
the  agricultural  field  within  recent  years 
has  been  possible  because  of  the  basis  of  re- 
search, which  has  been  such  a  conspicuous 
part  of  it.  The  contributions  to  knowledge 
in  this  deparment  have  been  astounding  in 
variety,  remarkable  in  their  applications  to 
human  welfare,  and  many  of  them  worthy 
to  rank  with  research  of  highest  excellence 
in  other  fields.  We  have  a  notable  momen- 
tum toward  original  inquiry  of  a  high 
order  in  the  agricultural  subjects,  and  we 
should  be  zealous  to  see  that  it  is  not  halted, 
overlooked  or  eclipsed.  We  must  consider 
that  research  does  not  have  within  itself  the 
elements  of  publicity,  and  that  it  must  be 
guarded  by  the  good  opinion  and  the  activ- 
ity of  such  persons  as  frequent  conventions 
like  this. 

It  is  not  necessary  to  the  broad  results  we 
seek  that  this  research  shall  all  be  directly 
or  immediately  applicable  to  the  arts  of 
life.  It  does  not  matter  if  much  of  it  re- 
mains practically  unknown  to  the  public. 
The  effect  of  the  accumulation  of  it,  if  it  is 
good,  will  be  beyond  all  price,  establishing 
a  foundation,  providing  a  reservoir  from 
which  we  may  draw  at  will,  giving  us  a 
sense  of  conquest  and  of  power,  developing 
a  literature,  and  training  many  men  whose 
judgment  will  be  of  the  greatest  value  in 
the  control  of  our  rural  affairs.  Research 
in  agriculture  should  look  toward  a  solu- 
tion, but  not  necessarily  toward  a  definite 
application,  although  the  purpose  to  apply 
does  not  make  it  any  the  less  research  or 
any  the  less  worthy  of  respect. 

Knowledge  applies  itself  in  the  end.  The 
best  and  the  final  application  of  it  is  in  a 
new  approach  to  the  subject  and  a  better 
philosophy  of  action.  This  is  well  illus- 
trated in  the  great  work  of  Darwin,  which 
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we  have  now  learned  to  apply  in  a  thousand 
ways,  because  it  has  entered  into  onr  phi- 
losophies. So  the  accumulation  of  knowl- 
edge touching  agriculture  will  give  those 
who  come  after  us  a  new  grasp  on  the  rural 
condition,  a  readjustment  of  ideas,  and  con- 
fidence in  our  ability  to  handle  the  situa- 
tion. Grood  research,  maintained  continu- 
ously and  without  haste  by  the  ablest  men, 
will  make  its  own  application. 

n.    THE  QUESTION  OF  PUBLICITY 

Extension  work  in  many  kinds  of  sub- 
jects  has  seemed  to  some  persons  to  be  of 
the  essence  of  publicity.  This  is  a  damag- 
ing error.  We  have  already  agreed,  I  hope, 
that  it  is  not  propaganda;  nor  is  it  publi- 
city, or  promulgation,  or  advertising,  or  ex- 
ploitation. It  is  properly  not  work  to  be 
governed  merely  by  expediency.  It  is  edu- 
cational work  performed  elsewhere;  and  as 
such  it  should  have  its  own  orderly  pro- 
gram. 

As  newspaper  popularity  is  dangerous  to 
a  person  who  engages  in  serious  and  pro- 
ductive work,  so  in  future  will  a  popular- 
izing press-service  publicity,  under  what- 
ever name  it  may  be  called,  raise  against 
the  colleges  of  agriculture  and  the  experi- 
ment stations,  and  the  extension  teaching 
— or  other  similar  enterprises — a  presump- 
tion that  it  wiU  be  difficult  to  live  down. 
Bemember  that  the  situation  is  changed. 
Consider  also  that  the  American  is  over- 
supplied  with  what  is  called  news,  and  is 
likely  to  over-estimate  the  value  of  press 
publicity.  The  agricultural  education  work 
has  again  met  the  approval  of  the  people 
as  expressed  in  a  piece  of  great  legislation. 
It  should  no  longer  be  necessary  to  make 
public  sentiment. 

It  is  said  that  only  a  certain  rather  small 
percentage  of  the  farming  people  read  the 
bulletins  of  the  institutions,  and  that,  there- 
fore, there  must  be  some  means  of  publicity, 


some  making  over  of  the  literature,  some 
new  agency  invoked,  some  peptonizing  of 
the  work,  that  shall  interest  every  person. 
The  fact  as  to  percentages  may  be  correctly 
stated,  but  the  inference  is  very  dangerous. 
The  colleges  and  stations  are  not  engaged 
in  the  dissemination  of  news ;  they  are  not 
in  the  press-bureau  business.  They  have 
ample  means  of  reaching  the  people  through 
their  students,  their  staff,  their  publics^ 
tions  and  their  visitors.  They  should  con- 
trol their  own  avenues  of  dissemination,  of 
course  giving  information  and  advice  freely 
whenever  requested.  The  reaching  of  all 
the  people  must  come  about  very  gradu- 
ally and  without  haste.  If  one  fourth  of 
the  farming  people  are  informed,  there 
need  be  no  fear,  and  the  remainder  wiU  be 
reached  by  regular  and  natural  means  as 
soon  as  they  are  ready  to  profit  by  the 
work. 

It  is  doubtful  whether  any  great  move- 
ment or  benefit  is  understood  by  more  than 
one  fourth  of  the  people;  and  the  knowl- 
edge of  it  passes  very  much  from  person 
to  person  in  a  hundred  informal  ways  that 
are  not  known  of  the  newspapers-  The 
rise  of  public  sentiment  for  a  better  agri- 
culture does  not  depend  on  the  numbers 
of  persons  who  read  the  experiments  at 
the  institutions. 

It  is  much  to  be  desired  that  the  bulle- 
tins shall  be  readable.  It  is  presumed  that 
all  publications  should  be  readable,  seeing 
that  they  are  published  to  be  read.  Good 
English,  clear  and  attractive  composition, 
lucid  subdivision,  the  elimination  of  unes- 
sential parts,  should  make  a  bulletin  read- 
able by  any  person  who  has  an  interest  in 
the  subject ;  and  it  is  not  necessary  that  it 
be  attractive  in  the  newspaper  sense. 
Such  publications  should  be  circulated 
widely,  so  far  as  persons  seem  to  want 
them,  and  with  the  purpose  ultimately  to 
reach  the  entire  constituency;  and  if  some 
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&11  to  the  waste-basket,  it  must  be  remem- 
bered that  even  the  best  seeds  may  fall  on 
I  stony  ground.     I  hope  that  the  demand 

I  among  the  people  for  a  greatly  popular- 

ized bulletin  literature — if  such  demand 
exists—may  soon  cease;  at  all  events,  we 
need  not  cater  to  it.    The  essential  values 
^  and  also  the  best  scientific  mode  of  pre- 

sentation should  be  preserved.  It  must 
be  remembered  that  the  mode  of  presentar 
tion  has  teaching  value  in  itself;  the  sub- 
ject-matter may  have  only  information- 
value. 

Other  agencies  than  literature,  partic- 
ularly than  news^agency  literature,  must 
be  found  to  carry  the  work  to  the  people 
and  to  apply  it  there.  The  best  results 
will  come  in  the  localities  when  the  people 
begin  to  organize  to  receive  the  help.  The 
people  need  more  than  pieces  of  informa- 
tion: they  need  stimulation  and  guidance. 
We  look  on  the  farm-bureau  movement  to 
accomplish  very  much  in  this  way,  if  the 
motive  i)ower  in  it  is  kept  with  the  people. 
The  natural  and  rational  unfolding  of 
the  work  as  it  issues  from  the  institution, 
by  means  of  its  own  agencies  under  its 
own  control,  will  in  time  cover  the  field 
effectively.  It  is  a  great  gain  when  any 
public  institution  or  establishment,  while 
still  serving  the  people  feelingly  in  a  spirit 
of  true  democracy,  passes  the  restless  fever 
of  publicity  before  the  restlessness  be- 
comes chronic,  and  lays  out  a  plan  calcu- 
lated to  reach  the  results  and  then  lets 
the  process  work  itself  out. 

m.    THE  OBGANIZATION  OF   THE  NEW  WORE 

The  great  Extension  Act  brings  what  is 
essentially  a  new  policy  into  American 
educational  procedure.  Only  in  the  me- 
chanic arts  and  agriculture,  as  they  are 
foonded  on  the  Land-Orant  Act  of  1862, 
do  we  have  a  national  system  of  education ; 
bat  even  in  this  case  the  federal  super- 
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vision  in  the  states  was  at  first  none  or 
nominal.  With  the  passage  of  subsequent 
acts  the  federal  control  has  become  more 
pronounced. 

Undoubtedly  we  have  profited  very 
much  as  a  people  by  the  many  political, 
educational,  legal  and  other  experiments 
of  the  different  states.  We  now  have 
forty-eight  of  these  great  experiment  sta- 
tions— ^the  forty-eight  stars  on  the  flag — 
each  one  attempting  to  work  out  a  govern- 
ment that  shall  best  meet  the  needs  of  its 
people.  We  should  have  gained  much  in 
regularity  of  procedure,  and  perhaps  in 
economy  of  funds  and  in  what  is  called 
efficiency,  if  our  educational  system  had  at 
first  been  nationalized ;  but  we  should  have 
missed  much  more  than  we  now  have 
gained.  This  nationalized  extension  work 
proceeding  in  detail  in  every  conmiunity 
iQ  the  Union  will  raise  essentially  a  new 
principle,  for  us,  in  educational  policy. 

It  is  the  conunon  assumption  that  if 
congress  appropriates  money,  congress  (or 
the  federal  government)  should  control  all 
the  expenditure  of  it.  I  think  this  is  a 
doubtful,  if,  in  fact,  not  a  dangerous  doc- 
trine. The  money  belongs  to  the  people, 
and  there  should  be  no  reason  why  con- 
gress may  not  appropriate  some  of  it  back 
to  the  people.  It  may  be  expended  in  the 
people's  interest  quite  as  well  by  states  as 
by  the  federal  government.  Of  course  it 
should  be  honestly  expended  and  for  the 
purposes  for  which  it  is  appropriated,  but 
these  are  matters  of  detail  that  ought  not 
to  be  difficult  to  arrange.  Specially  do  we 
need  some  centralized  power  for  the  con- 
trol of  delinquencies,  an  office  that  the 
United  States  Department  of  Agriculture 
has  sometimes  been  called  upon  to  exert 
with  much  benefit;  but  this  is  a  very  dif- 
ferent matter  from  controlling  or  making 
the  programs  in  the  beginning.  It  is  very 
important    in    our    great    experiment    in 


301 


SCIENCE 


[N.  S.  Vol.  XLI.  No.  1052 


democracy  that  we  do  not  lose  sight  of  the 
first  principle  in  democracy,  which  is  to 
let  the  control  of  policies  and  affairs  rest 
directly  back  on  the  people. 

Some  enterprises  should  be  much  cen- 
tralized, whether  in  a  democracy  or  else- 
where; an  example  is  the  postal  service: 
this  is  on  the  business  side  of  government. 
Some  enterprises  should  be  decentralized; 
an  example  is  a  good  part  of  the  agricul- 
tural service:  this  is  on  the  educational 
side  of  government. 

Whether  there  is  any  danger  in  our  new 
nationalized  extension  work,  which  we  are 
all  so  glad  to  have  and  from  which  we  ex- 
pect so  much,  I  suppose  not  one  of  lis 
knows.  But  for  myself,  I  have  apprehen- 
sion of  the  tendency  to  make  some  of  the 
agricultural  work  into  *  *  projects"  at  Wash- 
ington. If  we  are  not  careful,  we  shall  not 
only  too  much  centralize  the  work,  but 
we  shall  tie  it  up  in  perplexing  red-tape, 
official  obstacles,  and  bookkeeping.  The 
merit  of  the  projects  themselves  and  the 
intentions  of  the  officers  concerned  in  them 
are  not  involved  in  what  I  say;  I  speak 
only  of  the  tendency  of  all  government  to 
formality  and  to  crystallization,  to  ma- 
chine work  and  to  arm-chair  regulations; 
and  even  at  the  risk  of  a  somewhat  lower 
so-called  ** efficiency*'  I  should  prefer  for 
such  work  as  investigating  and  teaching 
in  agriculture,  a  dispersion  of  the  initia- 
tive and  responsibility,  letting  the  coordi- 
nation and  standardizing  arise  very  much 
from  conference  and  very  little  from  arbi- 
trary regulation. 

In  the  course  of  our  experience  in  democ- 
racy, we  have  developed  many  cheeks 
against  too  great  centralization.  I  hope 
that  we  may  develop  the  checks  effectively 
in  this  new  welfare  work  in  agriculture,  a 
desire  that  I  am  aware  is  also  strong  with 
many  of  those  who  are  concerned  in  the 
planning  of  it. 


Twice  I  have  spoken  as  if  not  convinced 
that  the  present  insistence  on  ''efficiency" 
in  goverimient  is  altogether  sound.  That 
is  exactly  the  impression  I  desire  to  con- 
vey. As  the  term  is  now  commonly  ap- 
plied, it  is  not  a  measure  of  good  govern- 
ment. 

Certain  phrases  and  certain  sets  of  ideas 
gain  dominance  at  certain  times.  Just  now 
the  idea  of  administrative  efficiency  is 
uppermost.  It  seems  necessarily  to  be  the 
controlling  factor  in  the  progress  of  any 
business  or  any  people.  Certainly,  a  peo- 
ple should  be  efficient;  but  an  efficient 
government  may  not  mean  an  efficient 
people — it  may  mean  quite  the  contrary 
or  even  the  reverse.  The  primary  purpose 
of  government  in  these  days,  and  partic- 
ularly in  this  country,  is  to  educate  and 
to  develop  all  the  people  and  to  lead  them 
to  express  themselves  freely  and  to  the 
full,  and  to  partake  politically.  And  this 
is  what  governments  may  not  do,  and  this 
is  where  they  may  fail  even  when  their 
efficiency  in  administration  is  exact.  A 
monarchic  form  may  be  executively  more 
efficient  than  a  democratic  form ;  a  despotic 
form  may  be  more  efficient  than  either. 
The  justification  of  a  democratic  form  of 
government  lies  in  the  fact  that  it  is  a 
means  of  education. 

The  final  test  of  government  is  not  exec- 
utive efficiency.  Every  movement  and 
every  circumstance  that  takes  starting- 
power  and  incentive  away  from  the  peo- 
ple, even  though  it  makes  for  exacter  ad- 
ministration, is  to  be  challenged.  It  ?3 
specially  to  be  deplored  if  this  loss  of 
starting-power  affects  the  persons  who 
deal  first-hand  with  the  surface  of  the 
planet  and  with  the  products  that  come 
directly  out  of  it. 

If  it  is  important  that  the  administra- 
tion of  agricultural  work  be  not  over- 
much   centralized    at    Washington,    it    is 
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equally  trae  that  it  should  not  be  too  much 
centralized  in  the  states.  I  hear  that  per- 
sons who  object  strongly  to  federal  con- 
centration may  nevertheless  decline  to  give 
the  counties  and  the  communities  in  their 
own  states  the  benefit  of  any  useful  start- 
ing-power and  autonomy.  In  fact,  I  am 
inclined  to  think  that  here  at  present  lies 
one  of  our  greatest  dangers. 

A  strong  centralization  within  the  state 
may  be  the  most  hurtful  kind  of  concen- 
tration, for  it  may  more  vitally  affect  the 
people  at  home.  Here  the  question,  re- 
member, is  not  the  most  efficient  formal 
administration,  but  the  best  results  for  the 
people.  The  farm-bureau  work,  for  ex- 
ample, can  never  produce  the  background 
results  of  which  it  is  capable  if  it  is  a 
strongly  intrenched  movement  pushed  out 
from  one  center,  as  from  the  college  of  agri- 
culture or  other  institution.  The  college 
may  be  the  guiding  force,  but  it  should  not 
remove  responsibility  from  the  people  of 
the  localities,  or  offer  them  a  kind  of  co- 
operation that  is  only  the  privilege  of  par- 
taking in  the  college  enterprises.  I  fear 
that  some  of  our  so-called  cooperation  in 
public  work  of  many  kinds  is  little  more 
than  to  allow  the  cooperator  to  approve 
what  the  official  administration  has  done. 

There  is  no  occasion  for  misunderstand- 
ing here.  It  is  exactly  because  I  want  the 
college  of  agriculture  to  hold  and  to  ex- 
tend its  leadership  that  I  warn  you  against 
its  assuming  any  dictatorship.  I  think  the 
situation  at  this  moment  demands  special 
caution.  The  coUege  comes  into  new  con- 
sciousness of  power.  Great  forces  are  put 
in  its  hands.  There  is  at  present  more 
promise  of  great  results  for  the  people  on 
the  land  than  in  any  other  movement  or 
situation  within  my  recollection.  It  is 
just  the  moment  to  give  the  people  in  the 
neighborhoods  all  the  freedom  and  all  the 
responsibility  they  ought  to  have  for  their 


own  best  development.  The  future  will 
care  very  little  for  the  mechanism  of  ad- 
ministration, but  it  will  care  very  much 
for  the  results  in  the  training  of  the  folk. 

There  is  a  vast  political  significance  to 
all  this.  Sooner  or  later  the  people  rebel 
against  intrenched  or  bureaucratic  groups. 
Many  of  you  know  how  they  resist  even 
strongly  centralized  departments  of  public 
instruction,  and  how  the  effectiveness  of 
such  departments  may  be  jeopardized  and 
much  lessened  by  the  very  perfectness  of 
their  organization ;  and  if  they  were  to  en- 
gage in  a  custom  of  extraneous  forms  of 
news-giving  in  the  public  press,  the  resent- 
ment would  be  the  greater.  In  our  rural 
work,  we  are  in  danger  of  developing  a 
piece  of  machinery  founded  on  our  funda- 
mental industry;  and  if  this  ever  comes 
about,  we  shall  find  the  people  organizing 
to  resist  it. 

Of  course,  we  want  governments  to  be 
efficient  with  funds  and  in  the  control  of 
affairs,  but  we  must  not  overlook  the 
larger  issues.  In  all  this  new  rural  effort, 
we  should  maintain  the  spirit  of  team-woit 
and  of  co-action,  and  not  make  the  mistake 
of  depending  too  much  on  the  routine  of 
centralized  control. 

In  this  country  we  are  much  criticized 
for  the  cost  of  government  and  for  the 
supposed  control  of  affairs  by  monopoly. 
The  cost  is  undoubtedly  too  great,  but  it  is 
the  price  we  pay  for  the  satisfaction  of 
using  democratic  forms.  As  to  the  other 
disability,  let  us  consider  that  society  lies 
between  two  dangers — the  danger  of 
monopoly  and  the  danger  of  bureaucracy. 
On  the  one  side  is  the  control  of  the 
necessities  of  life  by  commercial  organiza- 
tion. On  the  other  side,  is  the  control  of 
the  necessities  of  life,  and  even  of  life 
itself,  by  intrenched  groups  that  ostensibly 
represent  the  people  and  which  it  may  be 
impossible    to    dislodge.      Here    are    the 
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Scylla  and  the  Charybdis  between  which 
human  society  must  pick  its  devious  way. 

Both  are  evil.  Of  the  two,  monopoly  may 
be  the  lesser :  it  may  be  more  easily  brought 
under  control ;  it  tends  to  be  more  progres- 
sive; it  extends  less  far;  it  may  be  the  less 
hateful.  They  are  only  two  expressions  of 
one  thing,  one  possibly  worse  than  the  other. 
Probably  there  are  peoples  who  pride  them- 
selves on  more  or  less  complete  escape  from 
monopoly  who  are  nevertheless  suffering 
from  the  most  deadening  bureaucracy — the 
insistence  on  mere  governmental  accuracy 
and  efSciency. 

Agriculture  is  in  the  foundation  of 
the  political,  economic  and  social  struc- 
ture. If  we  can  not  develop  starting- 
power  in  the  background  people,  we  can 
not  maintain  it  elsewhere.  The  greatness 
of  all  this  rural  work  is  to  lie  in  the  re- 
sults and  not  in  the  methods  that  absorb 
so  much  of  our  energy.  If  agriculture 
can  not  be  democratic,  then  there  is  no 
democracy.  L.  H.  BaHjBY 


MICROBIAL  ASSOCIATION 8^ 

SoaoLOGT,  as  it  is  generally  conceived, 
conveys  a  knowledge  of  the  human  as  a 
social  and  ethical  creature  and  maintains 
for  him  an  harmonious  relation  to  his  social 
environment,  as  well  as  considers  human 
society  in  its  ensemble.  As  an  individual, 
man's  composite  is  different  from  what  it  is 
as  a  social  factor.  His  attitude  toward  self 
is  not  his  attitude  toward  society  at  large. 
Perhaps  primitive  man  was  concerned  with 
self  only,  but  with  the  development  of  soci- 
ety this  limitation  was  not  possible.  Man, 
as  he  at  present  exists,  has  multiplied  his 
individual  and  social  functions.  He  has 
developed  highly  ethical  relationships. 
Under  existing  conditions,  too,  he  would  be 
wholly  helpless  without  his  social  ties. 

1  Address  of  the  president,  Society  of  American 
Bacteriologists. 


To  the  biologist,  this  situation  with  man, 
aside  from  his  ethical  nature,  may  be  re- 
garded in  large  measure  as  material,  bio- 
logical, and  may  be  pertinently  designated 
as  special  functional  development  To  the 
human  sociologist,  however,  the  avenue  of 
approach  is  through  the  human  as  a  tran- 
scendent being  in  possession  of  other  char- 
acteristics than  material,  and  in  no  sense 
an  animal,  but  a  creature  divested  of 
brutish  instincts.  The  spiritual  is  given 
command  over  material  functioning.  Bio- 
logical materialism  apparently  yields  to  the 
enshrouding  and  directing  forces  of  human- 
ism or  human  ethics.  Notwithstanding,  the 
biologist  feels  and  beholds  as  such  a  sociol- 
ogy of  plants  and  animals  that  is  very 
similar,  and,  furthermore,  he  sees  written 
in  their  histories  and  associations  most  of 
the  directive  agencies  operative  in  human 
society,  only  with  less  ethical  exaltation. 

This  larger  sociology,  for  such  it  is  if  we 
study  human  sociology  biologically  as  well 
as  through  its  superficial  subjective  mani- 
festations, has  much  interest  which  is  of 
useful  significance.  It  would  not  be  so 
difiScult  to  establish  parallelisms  and  ex- 
pressions of  man  as  an  animal  in  every 
field  of  biology,  if  that  were  our  object. 
This  would,  moreover,  be  a  comparative 
study  which  can  not  occupy  our  attention, 
for  it  would  lead  us  far  from  our  purposes. 
The  microbial  world,  our  own  province  of 
study,  offers  itself  for  specific  consideration 
and  is  of  peculiar  and  paramount  interest 
to  a  microbiologist.  The  possible  extensive 
field  of  biological  sociology  just  hinted  at 
is  used  rather  to  open  our  minds  for  the 
possibilities  contained  therein. 

The  microbe,  by  itself  or  in  pure  culture, 
is  only  one  phase  of  its  existence.  In  com- 
pany with  other  species  quite  another  phase 
is  presented,  and  this  is  determined  by  the 
associated  species  and  by  the  many  condi- 
tions under  which  these  associations  may  be 
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found.  Variations  and  multiplications  in 
functions  instituted  by  these  associations, 
with  the  resulting  products,  must  influence 
in  the  course  of  time  the  actual  nature  of 
the  organism.  Its  morphology,  culture  and 
physiology  must  assume  new  aspects,  for 
this  accords,  by  analogy,  with  recognized 
laws  of  environment.  If  the  highly  devel- 
oped molecular,  protoplasmic  complex  is 
sensitized,  some  fractional  group  or  radical 
thereof  must  yield  its  claim  to  some  other 
of  superior  affinity,  which  in  turn  will 
manifest  its  presence  in  all  probability 
either  morphologically,  culturally  or  func- 
tionally. 

Therefore,  to  suggest  merely  the  richness 
of  a  human  sociology,  a  sociology  of  plants 
and  of  animals,  and  a  sociology  of  micro- 
onanisms  in  a  parallelism,  fits  the  mind 
for  the  reception  of  the  general  principles 
involved  and  their  projections  into  the 
larger  field.  It  prepares  the  listener  to 
read  in  fullness  between  the  lines  uni^ 
written  developments  and  unwritten  bio- 
logical laws  expressed  and  observed  in  all 
living  forms. 

Humanists  rightly  call  the  social  treat- 
ment sociology,  but  were  we  to  mention 
plant  and  animal  sociology  and  microbial 
sociology,  too  much  may  be  injected  for 
human  euphony  and  it  may  be  misleading. 
For  our  purposes,  microbial  associations 
are  sufficiently  inclusive  and  represent 
many  conditions  of  living  together.  This 
is  done  advisedly,  notwithstanding  the 
common  usage  of  the  term  ''symbiosis," 
which,  according  to  Minchin,  should  be 
applied  in  a  restricted  sense  to  mutual 
advantages  on  the  part  of  each  symbiont 
involved.  Difficulties  are  therefore  avoided 
by  circumvention. 

In  Frank's  treatment'  of  the  biological 
relationships  his  attitude  is  clearly  revealed 


by  his  approach  and  classification, 
parasite  depends  upon  another  for  nutri- 
tion, but  the  other  relationships  as  the  ivy 
and  tree,  and  the  mite  and  its  hosts,  as  well 
as  De  Bary's*  fungus  and  alga  in  myce- 
tozoa,  indicate  only  some  of  the  more  ap- 
parent biological  associations.  They  record 
observations  without  knowledge  and  demon- 
stration, without  research  and  logical  de- 
ductions. They  are  of  the  order  which 
rank  among  pioneer  scientific  effort.  Like 
superficial  surveys,  they  were  simply  seen 
and  recorded  and  have  been  the  means  of 
making  it  possible  for  a  historical,  consecu- 
tive development.  Frank  admitted  a  classi- 
fication, but,  laboring  as  he  did  in  ignorance 
of  the  many  facts  which  have  come  to  light 
since  his  time,  his  classification  seems  im- 
pertinent. Others  even  later  than  this,  as 
De  Bary,  Hansen,  Wortmann  and  Berlise, 
would  have  included  insects  in  the  carrying 
of  pollen  from  fiower  to  fiower,  or  yeasts  in 
the  starting  of  fermentation  changes,  as 
types  of  distinctive  association. 

Probably  the  first  tangible  knowledge  of 
microbial  associations  may  be  traced  to 
Pasteur.  It  may  be  that  this  ''Parent  of 
Microbiology"  was  not  fully  conscious  of 
the  significance  of  associations,  although 
his  work  with  anaerobic  organisms,  acetic 
organisms  and  brewing  organisms  must 
have  conveyed  an  impression  which  made 
his  mind  receptive  to  other  possibilities. 
There  was  an  inference  apparent  in  nearly 
all  the  early  work — that  some  single  species 
was  wholly  responsible  for  every  recognized 
process  of  fermentation  or  disease.  The 
emphasis  thus  given  to  pure  cultures  has 
doubtless  been  the  means  of  minimizing  the 
force  and  importance  of  mixed  cultures; 
for  has  it  not  been  a  conunon  experience  of 
workers  to  witness  persistent  efforts  in 
securing  results  by  means  of  pure  cultures 


«A.  B.  Frank,  Beit.  b.  Biol.  d.  Pflane.,  Bd.  2, 
S.  123,  1879. 


sDe  Bary,  "Comp.  Morp.  and  Biol,  of  Mjoeto- 
zoa  and  Bacteria." 
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from  processes  which  were  wholly  complex 
and  dependent  upon  an  association  of 
organisms?  These  intimate  interrelations 
of  microorganisms  have  in  a  degree  been 
overlooked  or  neglected  because  of  their 
complexity. 

Garr6^  suggested  that  one  organism  may 
prepare  the  food  for  another  by  changing 
the  medium  upon  which  it  may  be  growing. 
It  is  true  that  this  had  been  demonstrated 
some  years  before,  by  Pasteur  and  others, 
but  had  scarcely  been  approached  in  this 
manner.  Marshall  Ward'  added  to  the 
knowledge  of  the  world  by  his  studies  on 
ginger  beer.  The  results  secured  pene- 
trated the  heart  of  the  matter  and  made  the 
suspicions  and  facts  regarding  associations 
replete  with  a  new  meaning  and  value.  The 
Japanese  *'sake,"  or  rice  wine,  furnished  an 
example  of  sequence  which  too  extended 
the  horizon  of  the  nature  of  fermentations. 
The  milk  preparations,  koumiss,  kephir  and 
many  others,  did  not  yield  readily  to  pure 
culture  treatment  if  gauged  by  the  native 
products,  and  accordingly  forced  the  notion 
of  mixed  cultures. 

Such  findings  in  fermentations  coupled 
with  ideas  which  had  been  advanced  by 
botanists,  as  Frank,  gave  to  bacteriological 
association  deeper  significance  than  had 
been  anticipated  by  the  earlier  workers. 
Knowledge  had  progressed  from  loose  asso- 
ciational  relationships  through  the  morpho- 
logical to  the  functional  aspect  of  associa- 
tion, as  hinted  by  Garre.  Now  if  func- 
tional, as  nutrition,  is  to  be  interpreted  in 
terms  of  physics  and  chemistry,  then  the 
basis  of  attack  is  at  once  affirmed.  Pf effer* 
intimated  some  such  foundation  when  he 
advanced  two  classes,  **  Conjunctive  Sym- 
biosis," in  which  the  functioning  of  one  is 

«6aiT^,  Korrespandenaol,  f.  Schweie.  Aergte., 
Bd.  17,  1887. 

«Ward,  Philos.  Trans,,  Vol.  50,  1892. 

•  Pfeffer,  Handhuch  der  Pftaneenphysiologief 
Leipzig,  Bd.  I.,  1897. 


essential  to  the  functioning  of  the  other — 
parasitism;  and  ''Disjunctive  Symbiosis/' 
in  which  there  is  more  or  less  independence ; 
nevertheless,  this  companionship  may  be 
favorable  or  antagonistic.  Out  of  these, 
there  have  apparently  emerged  with  some 
definiteness  ''symbiosis,''  "metabiosis"  and 
' '  antibiosis, ' '  terms  familiar  to  every  micro* 
biologist,  but  not  open  to  exact  interpre- 
tation. 

Pfeffer's  classification  provided  an  excel- 
lent beginning  for  associational  studies. 
Whether  the  term  "symbiosis"  is  satis- 
factory in  his  classification  depends  laigely 
upon  individual  understanding.  It  has 
seemed  to  me  that  "association"  would  be 
better  fitted  for  the  place  occupied  by 
"symbiosis,"  and  the  "symbiosis"  be  re- 
served for  a  subclass  in  which  a  very  inti- 
mate interdependable  relationship  exists. 
Apart  from  this,  I  shall  follow  the  division 
of  Pfeffer  in  our  discussion. 

In  an  effort  to  conform  to  these  general 
classes  of  Pfeffer's,  it  is  expedient  to  sub- 
divide for  detailed  consideration,  since  the 
idea  of  conjunctive  association  branches 
into  divers  paths  and  disjunctive  associa- 
tion may  include  many  loose  relationships. 

Auto-relationships  or  those  self-associa- 
tions, as  a  class  of  conjunctive  associations 
which  arise  from  growth  and  multiplication, 
are  peculiarly  suggestive,  for  they  are 
commonly  observed  in  the  laboratory. 
Organisms  will  fiourish  and  grow  within 
limitations  only  upon  an  ordinary  medium, 
and  in  the  natural  changes  as  fermentations 
and  diseases  occurring  outside  of  the  labo- 
ratory, away  from  artificial  influences,  the 
same  phenomena  are  observable.  Buchner^ 
and  Camot^  have  claimed  that  the  cholera 
bacillus  and  tubercle  bacillus  find  more 
favorable   growth   in  cultures  containing 

7  Buchner,   Munchen  AreiL   IntelUgenBbl.,   No. 
50,   1885. 
sCarnot,  Campiea  Med,  8oe,  de  BioT,,  p.  765, 

1898. 
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their  products.  On  the  other  hand,  Dn- 
claoz'  believes  that  an  oi^anism  becomes 
less  yigorons  when  its  growth  is  continued 
upon  media  in  which  some  of  its  products 
exist.  Thibaut,^®  LeSage^^  and  Nikitin- 
sky,"  have  studied  auto-association.  Their 
results  however  do  not  lead  to  the  same 
conclusions,  although  they  are  explicable 
and  constant.  There  is  to  be  found  from 
Thibaut  a  suggestion  that  the  existence  of 
fermentation  products  favors  growth  of 
yeasts.  Penicillium  grown  on  its  own  cul- 
ture does  not  reach  fructification,  says  Le- 
Sage.  Then,  too,  Nikitinsky  found  favoring 
conditions  when  molds  are  cultivated  upon 
media  containing  their  own  products.  He 
noticed  as  well  that  antagonistic  influences 
are  manifested  if  the  media  contain  cer- 
tain carbonaceous  substances,  even  stat- 
ing that  in  the  presence  of  carbonaceous 
foods,  probably  lactic  acid,  butyric  acid  and 
alcohol  are  at  times  responsible  for  stimu- 
lation or  retardation.  Wildier^*  has  intro- 
duced the  "Bios  Fraga."  Contrary  to 
the  views  of  Pasteur,  he  claims  that  minute 
quantities  of  yeast  will  not  grow  in  the 
medium  of  yeast  ash,  ammonium  salts  and 
some  sugar.  He  contends  that  the  element 
introduced  by  the  addition  of  greater 
amounts  of  yeast  for  inoculable  material  is 
required.  He  also  says  that  it  is  a  sub- 
stance very  soluble  in  water,  dialyzable, 
difficult  to  alter  or  precipitate,  and  is  found 
no  longer  after  incineration.  It  is  a  sub- 
stance which  exists  in  small  quantities  and 
is  indispensable.  To  this  is  attached  a 
sort  of  mysticism  which  would  lead  one  to 

•Doclaux,  Traite  de  Microhiologie,  Paris,  I. 
and  in.,  1898  et  1900. 

10  Thibaut,  Cent,  f.  Bakt,,  Ab.  IL,  Bd.  9,  8.  743, 
1902. 

iiLeSage,  Travaux  scientifiquee  de  VUniver- 
9iU  de  Beimes,  I.,  p.  171,  1902. 

"  Nikitinaky,  Jahrh,  toiss.  Bot,,  1904,  Bd.  40, 
8.1. 

"Wildier,  Le  CeUvXe,  T.  18,  p.  313,  1901. 


recognize  some  hidden  guard  within  the 
impregnable  fortress  of  life. 

In  infectious  diseases,  there  are  indica- 
tions of  self-curbing  or  restrictive  devel- 
opment. There  appear  to  be  some  influ- 
ences acting  in  the  cases  of  many  pathogens. 
For  instance,  the  organisms  which  give  rise 
to  influenza,  whooping  cough  and  measles 
and  others  run  their  courses;  they  have 
their  rise  and  reach  their  maximum  stage 
of  development,  and  then  decline  in  their 
activity.  Others,  as  tuberculosis  and 
glanders,  appear  to  be  accelerated  by  their 
extended  development  in  the  body.  Again, 
there  is  the  type  which  may  be  designated 
in  general  by  organisms  which  are  trans- 
mitted through  carriers  or  are  commensals. 
Whether  an  organism  reacts  upon  itself 
through  its  growth  in  media  which  are  fer- 
mentable, or  in  the  body  of  an  animal 
where  disease  is  produced,  or  where  the 
body  acts  only  as  a  carrier,  is  it  not  pos- 
sible to  discern  a  common  functional  prin- 
ciple responsible? 

Conjunctive  association  seems  also  to 
designate  another  subclass  which,  for  the 
time  being,  may  be  called  "serial  associa- 
tion." One  species  seems  to  follow  upon 
the  heels  of  another  in  point  of  time,  and  is 
dependent  upon  the  other  for  its  life  and 
activity.  Sometimes  these  species  appear 
to  grow  together  simultaneously,  but  in 
nearly  every  case  the  life  and  activity  of 
the  one  depends  in  sequence  upon  the  life 
and  activity  of  the  other.  One  seems  to  be 
the  leader  and  the  other  the  dependent. 
There  are  instances,  perhaps,  where  the 
relationship  between  the  two  suggest  an 
interdependence.  In  this  case,  both  may  be 
leaders  and  both  dependents.  I  do  not 
know  of  a  case  that  has  been  worked  out 
in  detail  confirming  this  peculiar  rela- 
tionship, although  observation  may  suggest 
it.  It  may  be  assumed  that  in  such  a  case 
products  which  are  favorable  to  each  are 
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simultaneously  created.  Where  one  fol- 
lows the  other,  relying  upon  association 
products,  many  illustrations  are  available. 

Ammonification  in  the  soil  usually  asserts 
that  protein  material  has  undergone 
change,  yielding  a  series  of  products  by  the 
action  of  specific  classes  of  organisms.  It 
is  known  that  sometimes  in  this  series  more 
than  one  class  of  organisms  is  involved. 
After  ammonia  is  produced,  the  common 
oxidation  processes  resulting  in  nitrites  and 
nitrates  are  effected  by  two  distinct  classes. 
Accordingly,  in  the  disintegration  of  a  pro- 
tein molecule  by  microorganisms,  there  are 
probably  several  classes  involved  in  the 
process,  each  in  consecutive  order.  All  of 
them  are  dependent  one  upon  the  other  in 
the  various  steps  of  the  degradation  of  the 
molecule.  Then  again,  if  we  were  to  con- 
sider the  reduction  of  nitrates  to  nitrites 
to  nitrogen  or  ammonium,  there  are  two  or 
three  other  classes,  each  waiting  its  turn 
in  the  serial  change. 

The  different  stages  in  the  ordinary  de- 
composition of  milk  speak  of  this  same 
dependence.  At  first  the  several  types  in 
milk  appear  to  foster  the  development  of 
the  lactic  organisms ;  following  in  the  wake 
of  the  lactic  organisms  are  those  which 
neutralize  and  then  those  which  cause  pro- 
teolytic changes;  and  if  we  were  to  trace 
out  the  reduction  of  the  complex  substances 
to  the  various  simple  mineral  constituents 
that  may  be  found  in  the  final  product, 
there  would  doubtless  be  other  classes, 
similar  to  those  found  in  the  mineralizing 
actions  of  the  soil. 

In  fermentations,  too,  are  well-known 
examples:  the  change  of  apple  must  to 
apple  wine,  from  apple  wine  to  vinegar  by 
yeast  and  acetic  bacteria ;  the  production  of 
ginger  beer  with  a  specific  yeast  and  spe- 
cific bacterium ;  the  making  of  * '  Sake ' '  from 
rice  by  means  of  a  mold  and  a  yeast;  as 
well  as  other  well-known  fermentations  in 


nature,  all  of  which  confirm  how  frequently 
the  life  of  one  organism  is  dependent  upon 
the  life  of  another.  Among  the  pathogens 
and  those  organisms  associated  with  the 
animal  body  are  many  striking  instances. 
The  many  complications  illustrate  the  pos- 
sibilities of  interdependence — sepsis  follow- 
ing scarlet  fever  and  typhoid  fever,  diph- 
theria and  pest;  pneumonia  following  in- 
fiuenza  and  tuberculosis ;  gangrene  strepto- 
cocci with  certain  anaerobic  putrefying 
organisms;  pyogenic  bacteria  and  tetanus 
organisms.  We  can  not  be  as  certain  per- 
haps and  as  distinctly  satisfied  as  in  the 
fermentations,  the  nature  of  which  is  so 
well  known,  that  one  product  follows  an- 
other and  definitely  in  the  order  mentioned, 
but  that  there  is  a  decided  influence  mani- 
fest can  not  be  gainsaid.  When  growing 
together  under  circumstances  of  association, 
the  disease  is  usually  aggravated,  or  one 
organism  appears  to  pave  the  way  for  an- 
other. It  is  a  kind  of  serial  relationship 
which  parallels  very  closely,  to  say  the  least, 
those  which  we  find  in  fermentations. 

This  serial  dependence  is  not  lost  even 
where  host  and  parasite  are  concerned. 
The  tick  and  the  cow  are  indispensable  to 
the  piroplasma  in  the  corpuscle;  the  fly 
and  the  antelope  to  the  trypanosoma  in 
sleeping  sickness;  the  mosquito  and  man 
to  the  Plasmodium  in  malaria ;  the  bacterial 
forms  and  man  to  the  ameba  in  his  intes- 
tines; the  rabbit  and  some  outside  habitat 
to  the  coccidium.  The  microorganisms  in- 
volved in  these  cases  are  apparently  de- 
pendent upon  the  metazoa  concerned  fo^ 
their  growth  and  cyclic  development,  very 
much  as  the  nitric  organisms  are  dependent 
upon  the  products  produced  by  the  serial 
changes  in  the  breaking  down  of  the  pro- 
tein molecules.  In  these  cases  in  which 
animals  furnish  the  material  for  the  Ufe  of 
microorganisms,  difliculties  are  found  in 
the  determination  of  the  required  condi- 
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tionfi  and  immmiity  factors  of  the  animal^ 
because  of  the  limitations  in  knowledge.  Is 
it  not  fair  to  suppose,  however,  that  this 
required  material  may  be  just  as  definite, 
and  may  occupy  in  many  cases  the  same 
relationship  to  the  organism  as  in  the  case 
of  fermentation  f 

Going  a  little  higher  in  the  scale  of  life 
for  a  single  illustration,  Keeble^*  contrib- 
utes an  interesting  study  of  association  in 
C&nvoluta  roscoffensis. 

In  its  earlier  youth  Convoluia  roicoff etuis  feeds 
after  the  manjier  of  aTiimalB  in  general,  on  other 
plants  and  animals.  This  is  the  first  stage.  In 
the  couTBe  thereof  green  ceUs  appear  in  the  body, 
inerease,  multiply,  photo-synthesize  and  distribute 
food  material  to  the  animal  tissues.  For  a  while, 
Convoluia  rosooffenaia  receives  food  from  two 
sonrees — ^from  ingested  plants  and  fttiimal*  and 
from  its  green  cells.  This  second  phase  is  suc- 
ceeded by  a  third  in  which  Convoluia  roscoffensis, 
having  ceased  to  ingest  solid  food,  is  nourished 
in  the  same  manner  as  the  colorless  non-chloro- 
phyllous  tissues  of  a  green  plant  are  nourished,  by 
the  products  of  the  photosynthetie  activity  of  its 
green  cells.  The  last  stage  of  all  which  ends  this 
itrange  eventful  history:  The  animal  digests  its 
green  eells^  and  having  done  so  dies.  In  the  first 
phase  the  mode  of  nutrition  is  animal-wise;  in  the 
aeeond,  part  animal,  part  plant-wise;  in  the  third, 
altogether  plant-wise  or  holophytic,  and  in  the 
fourth  auto-trophic,  that  is  by  living  on  itself. 

Interesting  cases  of  animals  and  plants 
Mgher  in  the  scale  than  microoi^anisms  can 
be  easUy  multiplied. 

The  strenuous  efforts  of  the  laboratory 
worker  to  find  a  medium  for  pure  culture 
studies  seem  to  be  provided  in  nature  for 
many  organisms.  What  appears  laborious 
and  complex  to  us  in  our  artificial  attempts 
is  simple  and  direct  as  a  natural  process. 
Oftentimes  associated  products  suggest  the 
niissing  compound  for  pure  culture  opera- 
tions, as  has  been  experienced  so  often,  but 
this    frequently    fails    quantitatively    or 

i*Keeble,  R,  '*  Plant-Animals— A  Study  of 
Symbiosis,''  Cambridge  Press. 


qualitatively  through  some  neglected  or  im- 
discovered  by-product. 

In  Pfeffer's  disjunctive  symbiosis  many 
possibilities  exist,  but  whether  they  may  be 
regarded  as  a  true  biological  association, 
or  by  analysis  may  be  included  in  his  con- 
junctive symbiosis,  remains  an  open  ques- 
tion. 

Keeble's  plant  animals  can  be  regarded 
as  independent  in  a  sense,  but,  on  the  other 
hand,  they  are  very  dependent.  So  too,  the 
poled  lima  bean  needs  support  which  may 
in  no  manner  be  considered  a  part  of  its 
metabolism.  For  its  best  development  the 
ivy  needs  a  tree  or  stone  wall ;  still,  they  are 
not  biologically  related.  Because  a  strepto- 
coccus may  accompany  diphtheria  infec- 
tions and  produce  complications,  or  the 
tetanus  organism  is  found  in  pyogenic 
processes,  it  does  not  follow  that  diphtheria 
is  dependent  upon  streptococci  or  that  the 
pyogenic  organisms  are  dependent  upon 
tetanus  organisms,  to  appear  in  the  pure 
individual  life.  That  these  processes  may 
be  modified  or  that  these  organisms  of 
diphtheria  and  tetanus  are  perhaps  fostered 
by  association,  will  not  be  contradicted; 
yet  they  may  live  as  independent  forms. 
The  pertinency  of  this  class,  therefore, 
must  find  its  answer  in  physiological  de- 
pendency or  social  independence  with 
favoring  or  antagonistic  elements. 

If  associations  of  microorganisms  de- 
pendent or  otherwise  are  subjected  to  anal- 
ysis, there  may  be  traced  through  them  all 
some  functional  factor  or  principle  as  tem- 
perature, oxygen  supply,  food  supply  or 
condition  of  food  (whether  acid  or  alkaline, 
whether  dry  or  moist,  whether  composed  of 
one  class  of  elements  or  another),  or  the 
production  of  metabolic  products.  For  in- 
stance, the  oxygen  requirements  may  be 
illustrated  by  the  growth  of  Clostridium 
iutyricum  in  the  presence  of  aerobic  organ- 
isms ;  moisture  by  the  elimination  of  many 
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bacteria  in  a  mixed  culture  composed  of 
brine,  and  the  persistence  of  cocci  and 
torulffi;  food  by  the  feeding  of  ameba  bae- 
terially  or  acetic  organisms  with  alcohol; 
reaction  by  the  development  of  the  lactic 
organisms  in  milk  and  the  eradication  of  its 
associates;  temperature  by  a  combination 
in  the  growth  of  tubercle  bacilli  with 
saprophytes  which  will  not  grow  at  mod- 
erate temperature.  Those  fundamental  bio- 
logical requirements  favor  some  forms  of 
life  association,  while  antagonizing  others. 
Taken  in  conjunction  with  metabolic  prod- 
ucts as  alcohol,  lactic  acid,  acetic  acid, 
amino-acids,  ammonium,  toxins  and  the 
many  others  that  are  possible,  these  bio- 
logical factors  offer  a  wide  range  of  asso- 
ciation, and  at  the  same  time  determine 
the  limitations. 

Our  experiences  support  these  views,  for 
involution  forms  or  distorted  morphology 
is  easily  traceable  to  one  or  more  factors 
mentioned,  and  in  the  functioning  processes 
of  microorganisms  how  easy  it  is  to  alter 
the  metabolic  products  and  even  the  form 
by  the  addition  or  omission  of  an  element. 
These  acts  have  become  an  unconscious  pro- 
cedure and  we  do  not,  as  a  rule,  make  the 
subject  one  of  systematic  inquiry. 

The  association  of  animal  and  animal,  or 
animal  and  plant,  or  plant  and  plant,  when 
carried  to  comparatively  loose  social  rela- 
tions will  in  large  part  support  this  inter- 
pretation of  these  more  intimate  associa- 
tions, illustrated  through  the  channel  of 
microorganisms.  Animal  life  becomes  ad- 
justed to  certain  plants  or  other  animal 
life,  and  is  dependent  upon  their  existence ; 
plants  depend  upon  animals  and  other 
plants ;  into  which  social  relations  enter  the 
factors  of  food,  temperature,  and  the  other 
life  conditions  which  apply  to  all  living 
forms.  Since  this  seems  a  fact  so  well 
established,  and  our  work  as  microbiologists 
leads  into  the  affairs  of  so  many  organisms 


which  instigate  numerous  diverse  changes — 
changes  in  some  instances  which  are  insti- 
tuted by  associational  growth  and  which 
may  affect  their  morphology,  culture  and 
physiology — it  is  pertinent  in  our  researches 
to  consider  an  organism  in  its  natural  mi- 
crobial associations  as  significant  as  in  a 
laboratory  pure  culture.  Such  factors 
should  be  directive  for  purposes  of  identi- 
fication, study  and  application,  since  they 
suggest  those  possibilities  which  may  be 
bound  up  in  the  intra-  and  inter-molecular 
relationships  and  reactions  that  dominate 
associations  and  individuals. 

Charles  E.  Marshall 
Massachusetts  Agricultubal  Collbge, 
Amhebst,  Mass. 


DB.  A.  F.  A.  KING  OK  MOSQUITOES  AND 

MALABIA^ 

MuoH  as  I  might  wish  to  write  of  Dr.  King 
as  a  personal  friend,  as  a  great  teacher,  as  a 
big,  foroad,  warm-hearted  human,  in  all  of 
which  roles  I  knew  him  well,  it  has  seemed 
best  to  youur  committee  that  I  should  confine 
my  consideration  to  the  single  episode  in  the 
career  of  this  many-sided  ntan  which  relates 
to  mosquitoes  and  malaria. 

Dr.  King  was  a  deep  thinker.  He  was  not 
satisfied  with  even  the  generally  accepted  and 
apparently  well  founded  views  of  men  of  sci- 
ence and  of  his  own  profession  without  a 
careful  consideration  and  an  ingenious  twist- 
ing and  testing  of  argument.  This  quality  of 
mind  he  showed  in  a  marked  degree  during 
the  years  1881  and  1882  when  he  was  filled 
with  the  thoughts  of  malaria  and  its  probable 
origin  and  transmission.  He  never  told  me 
how  or  when  the  idea  came  to  him  that  mos- 
quitoes were  transmitters  of  this  disease. 
His  search  of  the  literature  probably  fol- 
lowed a  fairly  well  worked  out  argument  orig- 
inating in  his  own  mind.  Surely  he  consid- 
ered the  idea  as  original  when  he  came»  prob- 
ably late  in  1881,  to  the  laboratory  of  the  late 

1  Bead  at  the  memorial  meeting  for  Dr.  A.  F.  A. 
King  of  the  Medical  Society  of  the  District  of  Co- 
lumbia, Washington,  January  20,  1915. 
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Dr.  C.  V.  Biley,  my  former  chief  and  prede- 
cessor in  office,  and  talked  over  the  idea  with 
Biley  and  myself.  Shame  to  the  short-sight- 
ecbess  of  the  two  of  us,  that  we  rather 
scouted  the  idea,  while  giving  him  the  infor- 
mation on  mosquito  hiology  which  he  after- 
wards incorporated  in  paragraph  No.  1  of  his 
pttUished  hrief . 

'  His  argument  was  fully  elaihorated  and  his 
foH  paper  was  prepared  early  in  1882  and  was 
read  before  the  Philosophical  Society  of 
Washington,  February  10  of  that  year,  under 
the  title  *^  'The  Prevention  of  Malarial  Disease 
llhistrating  inter  alia  the  Conservative  Func- 
tion of  Ague.''  This  meeting  of  the  Philo- 
sophical Society  was  attended  by  forty-two 
members  and  visitors,  «ad  Br.  King's  paper 
was  discussed!  by  Dr.  J.  S.  Billings,  Professor 
Doolittle,  Dr.  Toner  and*  Dr.  Antisell.  No 
record  was  made  of  what  was  said  in  discus- 
sion except  the  following: 

Mr.  Billings  remarked  that  since  ague  did  not 
invariably  result  from  insect  bites,  the  most  that 
could  be  claimed  was  that  they  accomplished  an 
aecidental  inoeolation  with  malarial  poiaon.2 

This  statement  is  rather  ambiguous  and 
does  not  indicate  what  Dr.  Billings  really 
thought  of  Dr.  King's  paper. 

The  paper  in  its  full  form  was  never  pub- 
lished, but  in  The  Popular  Science  Monthly 
for  September,  1883,  Vol.  XXIII.,  pages  644- 
658,  appears  an  article  entitled  '^  Insects  and 
Disease — ^Mosquitoes  and  Malaria,"  which  in 
a  footuiote  is  said  to  have  been  an  abstract  of 
the  Philosophical  Society  paper.  It  is  upon 
this  published  abstract  that  the  scientific 
world's  knowledge  of  King's  views  is  based. 
Since  the  discussion  in  Kiley's  office,  he  had 
made  a  careful  study  of  the  literature  and  had 
found  references  to  several  early  suggestions 
as  to  the  ix>ssible  carriage  of  disease  by  in- 
sects or  as  to  the  cause  of  disease  by  insect 
bites.  His  arguments  are  displayed'  in  con- 
nection with  nineteen  proi)oeitions  or  series 
of  facts  with  regard  to  the  so-called  malarial 

2  BvXletin  of  the  Philosophical  Society  of  Wash- 
ington, Vol.  YI.  (containing  the  minutes  of  the 
Bodety  for  the  year  1883,  etc.),  published  1884, 
page  10. 


poison.  These  facts  were  derived  from  dif« 
ferent  sources,  but  most  of  them  were  quoted 
from  a  paper  read  hy  Dr.  John  T.  MetcaH, 
United  States  Sanitary  Oommission,  1862. 
Not  all  of  these  nineteen  paragraphs  are  of 
equal  force ;  and  it  has  become  the  custom  of 
writers  in  referring  to  King's  paper  to  reduce 
them  practically  to  the  following: 

1.  The  malarial  season  corresi>onds  to  the 
season  of  mosquito  abundance. 

2.  Malarial  country  is  suitable  for  mosquito 
breeding. 

3.  Similar  conditions  afford  protection 
against  malaria  and  against  mosquitoes. 

4.  Exposure  to  night  air  means  exposure 
to  mosquitoes. 

5.  Influence  of  occupation.  Soldiers, 
tramps  and  fishermen  are  particularly  suscept- 
ible to  malaria  and  are  especially  exposed  to 
mosquitoes  at  night. 

6.  Turning  up  the  soil  or  making  excava- 
tions in  previously  healthy  districts  is  often 
followed  by  malaria,  but  this  turning  up  of 
the  soil  gives  opportunities  for  water  to  ac- 
cumulate and  thus  for  mosquitoes  to  breed. 

7.  Goincidience  of  malaria  and  mosquito 
abundance — increase  of  both  in  late  summer 
and  early  autumn. 

But  this  summary  gives  but  a  faint  idea  of 
the  value  of  The  Popular  Science  Monthly 
paper.  The  reasoning  throughout  is  close  and 
convincing,  and  additional  important  points 
are  brought  out.    For  example, 

''Malaria  has  an  affinity  for  dense  foliage, 
which  has  the  power  of  accumulating  it  when 
lying  in  the  course  of  winds  blowing  from  ma- 
larious localities,"  and  mosquitoes  accumulate  in 
and  are  obstructed  by  forests  and  trees. 

Again, 

"In  proportion  as  countries  previously  malari- 
ous are  cleared  up  and  thickly  settled,  periodical 
fevers  disappear." 

Here  he  x>oints  out  that  in  such  cases  the 
land  is  cultivated  and  its  swamps  and  pools 
are  drained  so  that  mosquito-breeding  places 
are  abolished.  He  further  states  that  as  the 
forests  and  underbrush  disappear  before  the 
implements  of  the  agriculturist  colonies  of 
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mosquitoes  wafted  by  winds  are  not  obetnicted 
and  are  accumulated  by  foliage.  Again,  the 
fact  that  malaria  usually  keeps  near  tlie  sur- 
face of  the  earth  and  is  said  to  ''hug  the 
ground"  or  "love  the  ground"  corresponds 
once  more  to  the  habits  of  mosquitoes. 

It  will  be  unnecessary  to  take  up  any  of  the 
further  points,  except  to  quote  two  significant 
paragraphs  as  follows: 

In  opposition  to  the  mosqaital  origin  of  malar- 
ial disease  it  is  known  that  numerous  mosquito 
wounds  may  be  inflicted  without  the  occurrence  of 
malarial  disease;  but  this  is  by  no  means  incom- 
patible with  the  theory.  We  do  not  yet  know 
whether  the  poison  be  mosquital  saliva  or 
whether  the  fever-producing  element  be  a  bacillus 
with  which  the  puncturing  proboscis  of  the  in- 
sect may  be  loaded  at  the  time  of  inflicting  its 
wounds.  The  scratch  of  a  lancet  will  not  produce 
vaccinia  unless  the  instrument  be  charged  with 
vaccine  matter;  the  puncture-needles  of  Pasteur 
would  be  harmless  and  impotent,  did  he  not  load 
them  with  infecting  bacteria;  so  with  dog-bites 
and  hydrophobia,  etc. 

Again: 

Nay,  it  may  even  turn  out  that,  under  certain 
circumstances,  mosquito-bites  shall  even  be  pro- 
tective against  malarial  disease,  for  as  Pasteur 
and  others  are  able  to  produce,  artificially,  ''at- 
tenuated culture-fluids,''  the  inoculation  of  which, 
while  producing  slight  symptoms,  protects  from 
more  serious  phases  of  disease,  so  may  there  exist 
in  nature  naturally  "attenuated"  fever-poison 
fluids,  the  inoculation  of  which,  by  mosquital 
puncture,  may  produce  trivial  symptoms,  and  thus 
protect  from  more  decided  attacks  of  veritable 
fever. 

In  the  first  of  these  paragraphs  Dr.  King 
fully  meets  the  objection  which  curiously 
enough  is  raised  to-day  in  the  Bitter  Hoot 
Valley  in  Montana  by  the  inhabitants  who 
claim  to  disbelieve  the  so-called  theory  of  the 
tick-transmission  of  the  Rocky  Mountain 
spotted  fever.  "Why,"  they  say,  "We  have 
been  bitten  by  ticks  many  times  and  have 
never  had  the  fever."  As  King  pointed  out 
in  these  early  days,  they  have  not  been  bitten 
by  an  infected  tick. 

In  the  second  paragraph  he  almost  antici- 
pates Koch's  conclusions  as  to  the  inmiunity 


of  native  children  in  German  East  Africa, 
even  though  he  does  not  point  out  their 
danger  as  reservoirs. 

It  may  be  well  to  quote  still  another  para- 
graph which  is  of  esi>ecial  significance : 

In  so  far,  therefore,  as  regards  the  geograph- 
ical relation  between  mosquitoes  and  malarial  dis- 
ease, it  may  be  said:  (1)  The  two  often  coexist; 
(2)  there  is  no  decided  proof  that  localities  al- 
leged to  be  exempt  from  ague  are  also  exonpt 
from  mosquitoes;  (3)  there  is  no  locality  noted 
for  malarial  disease  where  mosquitoes  do  not 
exist. 

Very  naturally,  in  conclusion,  the  far- 
sighted  author  mentions  the  question  of  pro- 
phylaxis on  the  basis  of  his  theory.  He 
points  out  protection  to  the  individual  during 
the  evening  and  night  by  gauze  curtains,  win- 
dow-screens or  dothing  impenetrable  to  their 
probosoes,  or  an  anointment  of  the  body  with 
some  liniment;  protection  to  the  domicile  by 
screens  or  fences,  or  light  traps,  or  the  use  of 
smoke  such  as  pyrethrum,  or  of  a  volatile  oil ; 
municipal  protection  by  the  destruction  or 
draining  of  swamps  and  pools,  etc. 

It  will  thus  be  seen  that  malarial  prophy- 
laxis has  made  practicalQy  only  one  step  since 
the  days  of  King,  except  in  so  far  as  meas- 
ures are  concerned  which  depend  upon  the  now 
known  biological  peculiarities  of  malarial  spe- 
cies. His  system  included  everything  which 
was  done  in  Italy  for  many  years  after  Boss's 
discovery  and  which  resulted  in  the  lowering 
of  the  percentage  of  malaria  on  the  Boman 
Campagna  from  74  to  14,  and  his  only  omis- 
sion from  the  present  system  is  that  of  quin- 
inization  of  the  people  at  large  as  practised 
by  Koch  in  East  Africa  and  by  the  late  Br. 
Gelli  and  his  colleagues  in  Italy  to-day. 

It  is  strange  that  so  sxiggestive  a  paper  as 
this  and,  in  fact,  one  so  theoretically  conclu- 
sive, should  have  been  received  with  so  little 
interest  and  have  been  so  soon  forgotten. 
That  Br.  King  was  a  strong  man  is  shown  by 
the  fact  that  he  was  not  in  the  least  discour- 
aged by  his  interview  with  so  renowned  an 
entomologist  as  Riley,  or  by  the  lukewarm  in- 
terest with  which  his  original  paper  was  re- 
ceived by  the  Philosophical  Society  of  Wash- 
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iflgton,  bat  went  on  and  prepared  it  in  its 
final  form  for  publication  in  The  Popular 
ScimcB  Monihly. 

There  was  little  pablished  comment,  and  it 
was  not  until  1899,  sixteen  years  later,  that  Dr. 
Geo.  H.  F.  Nuttall,  now  of  Cambridge  TJni- 
Tersity,  England,  in  his  classical  paper  "On 
the  Bole  of  Insects,  Arachnids  and  Myria- 
pods  as  Carriers  in  the  Spread  of  Bacterial 
and  Parasitic  Diseases  of  Man  and  Animals — 
A  Critical  and  Historical  Stady,^'  published 
as  one  of  the  Johns  Hopkins  Hospital  Beports, 
Vol  VHL,  Nos.  1  and  2,  that  the  full  force  of 
King's  argument  began  to  be  appreciated. 
Nuttall  here  incori>orated  practically  all  of 
King's  aiguments  and  added  many  data 
gathered  from  other  writers  as  well  as  his  own, 
and,  as  he  has  since  publicly  stated  and  as  he 
has  personally  remarked  to  me,  it  is  remark- 
able that  the  1883  paper  was  not  soon  followed 
by  critical  inyestigation.  As  has  been  shown 
so  many  times  since,  however,  and  strikingly 
in  the  case  of  Sambon's  insistent  claims  for 
the  carriage  of  pellagra  by  Simulium,  a  theory 
in  no  way  comparing  to  King's  for  the  sound- 
ness of  its  basis,  conclusions  based  on  epidem- 
iological findings  or  upon  coincidences  are 
always  dangerous.  Where  the  range  of  a  sus- 
pected host  coincides  with  the  range  of  a  dis- 
ease, it  is  i>ossible  or  even  probable  that  the 
suspected  host  may  have  some  relation  to  the 
disease,  but  of  course  transmission  experi- 
ments are  necessary  for  absolutely  definite 
conclusions. 

And  so  it  happened  that,  apparently  without 
knowledge  of  King^s  paper,  but  based  upon 
his  own  work  in  the  transmission  of  filariasis 
by  Culex  and  upon  the  then  recognized  trans- 
xoission  of  the  causative  organism  of  Texas 
fever  of  cattle  (sometimes  called  bovine  ma- 
laria) by  a  tick  as  demonstrated  by  Smith  and 
Kilboume,  Manson  suggested  to  Boss  the 
necessity  for  accurate  laboratory  work  on 
malaria  with  mosquitoes  as  possible  hosts. 
How  triumphantly  Boss  carried  out  this 
magnificent  piece  of  research  is  known  to  all 
the  world,  but  it  is  a  pity  that  it  had  not  been 
done  years  earlier.  Of  course  the  laboratory 
technique  in  1883  was  not  what  it  was  in  1897, 


and  of  course,  although  Laveran  had  already 
discovered  the  Plc^smodium  nudaruB,  prac- 
tically nothing  was  known  of  its  life-cycle  in 
1883,  but  is  it  not  possible,  indeed  is  it  not 
probable,  that,  had  our  fellow  member.  Doctor 
King,  i>068e88ed  the  laboratory  facilities  and 
the  technique  at  the  time  when  he  was  so  full 
of  his  great  idea,  he  would  have  solved  the 
problem,  would  have  confirmed  his  anticipa- 
tions, would  ultimately  have  received  the  Nobel 
prize,  and  would  have  gone  down  to  history  as 
one  of  the  greatest  benefactors  of  the  human 
race? 

L.  O.  Howard 

U.  S.  DXPABTMXNT  OF  AOSICULTUBJB 


THE   COMMITTEE   OF  ONE  HUNVBED   ON 

SCIENTIFIC  BESEABCH  OF  THE  AMEB- 

ICAN  ASSOCIATION  FOB  THE 

ADVANCEMENT  OF 

SCIENCE 

The  committee  held  its  second  meeting  in 
Houston  Hall,  the  University  of  Pennsylvania, 
Philadelphia,  on  the  afternoon  of  December 
28, 1914.  Mr.  Pickering  was  in  the  chair,  and 
the  other  members  present  were : 

Measrs.  E.  W.  Brown,  Franz  Boas,  J.  McK.  Gat- 
tell,  A.  D.  Cole,  Edwin  G.  Conklin,  Chaa.  B.  Cross, 
Chas.  B.  Davenport,  H.  L.  Faircbild,  Karl  E 
Guthe,  Boss  G.  Harrison,  L.  O.  Howard,  George  E 
Hulett,  Chaa.  S.  Howe,  W.  J.  Humphreys,  W.  W 
Keen,  Frank  B.  Lillie,  D.  T.  MacDougal,  C.  F 
Marvin,  C.  L.  Mees,  George  T.  Moore,  T.  H.  Mor 
gan,  Herbert  V.  Neal,  Edward  L.  Nichols,  E.  B 
Bosa,  Wm.  T.  Sedgwick,  Frank  Schleslinger,  Ed 
gar  F.  Smith,  Henry  B.  Ward  and  Arthur  G.  Web 
ater. 

After  a  statement  by  the  secretary  and  in- 
troductory remarks  by  the  chairman,  the 
oommittee  listened  to  reports  from  the  sub- 
committees on  research  funds,  on  research  in 
educational  institutions,  on  the  selection  and 
training  of  men  for  research,  on  the  promo- 
tion of  appreciation  of  research  and  on  plans 
for  the  subcommittee  on  research  in  indus- 
trial laboratories.  Each  of  the  reports  was 
fully  discussed,  most  of  the  members  of  the 
committee  in  attendance  participating. 

On  the  recommendation  of  the  executive 
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committee  or  on  motion,  action  was  taken  as 
follows: 

1.  Mr.  Charles  R.  Cross  was  made  chairman  of 
the  subcommittee  on  research  funds,  to  fill  the  va- 
cancy caused  bj  the  death  of  Charles  Sedgwick 
Minot.  Mr.  W.  B.  Cannon  has  been  appointed  to 
fill  the  vacanej  on  the  committee  of  one  hundred. 

2.  The  subcommittee  on  research  in  industrial 
laboratories  was  constituted  to  consist  of  Messrs. 
Baymond  C.  Bacon,  C.  L.  Mees,  M.  C.  Whitaker 
and  W.  B.  Whitney. 

3.  A  subcommittee  on  research  under  the  na- 
tional government  was  authorized  with  Mr.  S.  W. 
Stratton  as  chairman. 

4.  A  subcommittee  on  research  on  the  Pacific 
Coast  was  authorized  with  Mr.  J.  C.  Merriam  as 
chairman. 

5.  The  executive  committee  was  authorized  to 
establish  other  subcommittees.  Among  those  sug- 
gested and  discuned  were  committees  on  research 
institutions,  on  research  in  museums,  research 
under  municipalities,  research  in  the  south,  re- 
search by  agencies  promoting  the  public  health  and 
the  publication  of  research. 

6.  The  committee  adjourned  to  meet  with  the 
American  Association  for  the  Advancement  of 
Science  at  Columbus,  Ohio,  on  the  afternoon  of 
Monday,  December  27,  1915. 

There  are  appended  the  opening  remarks  of 
the  chairman  of  the  executive  committee  and 
reports  from  the  four  subcommittees. 

J.  MoE.  Cattell, 
Secretary 

SCIENTinC  BBSEABCH:    INTBODUCTOBY   BXMABKS   BY 

THE  CHAIBMAN 

Several  persons  have  asked  the  question  "What 
can  be  accomplished  by  the  Committee  of  One 
Hundred  on  Scientific  Besearchf "  To  answer  this 
question,  we  must  first  ask,  what  is  the  present 
condition  of  the  United  States  as  regards  scientific 
work  of  the  highest  grade,  and  what  means  are  at 
present  available?  Six  years  ago  from  a  study  of 
the  men  recognized  as  eminent  by  the  great  scien- 
tific societies  of  the  world,  it  appeared  that  the 
number  selected  from  the  United  States  was  six, 
the  same  as  from  Saxony.  The  ratio  of  the  popu- 
lations is  about  twenty  to  one.  Of  the  Americans 
thus  selected  no  one  devoted  much,  if  any,  of  his 
time  to  teaching,  and  three  were  born  outside  of 
the  United  States. 

The  government  of  the  United  States  expends  an 


enormous  sum  each  year  in  scientific  research.  In 
the  departments  of  science  best  known  to  me,  a 
portion  only  of  this  amount  is  spent  wisely.  Cer- 
tain of  the  states  and  cities  also  appropriate 
large  sums,  a  part  of  which  may  be  regarded  as 
devoted  to  research. 

At  the  last  meeting  of  this  committee  the  results 
attained  by  the  research  laboratories  of  the  great 
industrial  corporations  was  brought  out  in  a  strik- 
ing manner.  It  was  shown  that  they  were  not  re- 
stricted to  commercial  results,  and  that  friendly 
relations  existed  between  them.  A  single  success- 
ful research  might  here  easily  repay  the  entire  ex- 
penditure. 

The  universities  of  the  country  devote  vast  sums 
to  the  diffusion  of  knowledge,  but  their  contribu- 
tions to  its  extension  are  comparatively  limited. 
They  expend  large  sums  entrusted  to  them  with  the 
condition  that  it  shall  be  used  for  original  re- 
search, and  valuable  results  are  also  obtained  by 
their  officers  in  their  own  time.  The  proportion  of 
the  entire  funds  which  is  devoted  to  research  is, 
however,  exceedingly  small.  There  are  few  uni- 
versities which  could  appropriate  money  for  re- 
search, apart  from  teaching,  for  instance,  to  sup- 
ply an  officer  with  an  instrument,  an  assistant,  or 
money  for  publication.  The  general  public  do  not 
realize  this;  they  think  that  since  the  universities 
teach  science,  they  add  to  it,  as  well  as  diffuse 
it.  Besearch  receives  but  little  aid  from  the 
numerous  unrestricted  gifts  to  universities.  If  a 
tenth  of  the  money  used  for  teaching  were  em- 
ployed in  research,  Americans  would  soon  take 
their  proper  places  among  the  great  men  of  science 
of  the  world. 

Certain  institutions  like  those  established  by 
Bockefeller  and  Carnegie  have  devoted  large  sums 
of  money  to  research  along  particular  lines,  but 
having  no  especial  relations  with  other  investiga- 
tors. 

None  of  the  methods  so  far  described  help  the 
man  of  genius  in  his  home  or  in  his  laboratory, 
none  of  them  ''seek  the  particular  man,  and  aid 
him. ' '  The  research  funds  are  the  only  means  for 
supplying  these  needs.  Unfortunately,  their  total 
income  is  small,  but  some  of  them  have  a  very  re- 
markable history.  For  instance,  the  Elizabeth 
Thompson  Fund  has  an  annual  income  of  about  a 
thousand  dollars,  but  largely  through  the  eminent 
skill  of  our  late  fellow  member,  Charles  S.  Minot, 
during  quarter  of  a  century  it  has  aided  169  re- 
searches, with  only  five  failures.  A  large  part  of 
these  could  not  have  been  completed  without  this 
aid.    The  grants  have  been  distributed  throughout 
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the  world  and  have  aided  nearly  everj  department 
of  hniDJin  knowledge.  Similar  results  in  a  nar- 
rower field  have  been  reached  by  the  Bnmford 
Fond.  Bj  sneh  funds  as  these,  administered  bj 
loctl  eonunittees,  it  is  probable  that  greater  ad- 
Taneee  in  pure  science  can  be  obtained  for  a  given 
outlay  than  in  any  other  way.  An  attempt  has 
been  made  to  fnmiBh  a  concrete  example. 

Astronomy  has  been  more  favored  than  any 
other  aeience  in  receiving  large  gifts  for  its  sup- 
port, and  it  is  through  these  that  America  occupies 
its  present  honorable  place  in  astrophysics.  As  a 
eonseqnenee,  observatories  are  carefully  organized 
and  great  results  can  be  obtained  from  a  moder- 
ate expenditure.  Becently  I  wrote  to  twelve  lead- 
ing astronomers,  asking  each  how  he  would  expend 
a  moderate  sum.i  The  unexpected  reply  was  that, 
in  ahnoflt  every  case,  the  greatest  need  was  for  an 
assistant.  In  many  cases,  a  small  sum  would  thus 
double  the  output  of  an  observatory. 

It  is  obvious  that  each  of  the  problems  here  con- 
sidered suggests  a  field  of  work  for  this  com- 
mittee, at  first  through  subcommittees  accumu- 
lating facts  and  then  if  possible  improving  the 
conditions.  We  shall  this  afternoon  see  that  a 
good  beginning  has  already  been  made. 

UPORT  or  THB  STTBCOMMITTXB  ON  BESEABCH  FUNDS 

The  fact  that  the  members  of  the  subcommittee 
on  research  funds  reside  in  places  remote  from  one 
another  has  made  it  impracticable  since  its  ap- 
pointment in  April,  1914,  to  hold  formal  meetings, 
bat  several  meetings  of  an  informal  character  for 
eonsnltation  and  debate  have  taken  place  among 
those  who  could  be  assembled.  At  only  one  of 
these,  however,  have  they  had  the  benefit  of  the 
counsel  and  advice  of  Dr.  Minot,  the  chairman, 
since  his  illness  followed  by  death  occurred  before 
any  work  could  begin  in  the  autumn. 

It  seemed  to  the  subcommittee  that  a  most  ob- 
TioQS  manner  in  which  at  the  beginning,  it  could 
aid  the  work  for  which  the  Ck>mmittee  of  One 
Hundred  was  instituted  would  be  to  enter,  if  pos- 
sible, into  communication  with  those  having  the 
charge  of  the  various  funds  in  this  country  which 
are  available  for  purposes  of  scientific  research,  so 
that  there  might  be  a  wider  knowledge  than  at 
present  exists  as  to  the  range  of  application  of  the 
several  funds  and  of  the  researches  in  progress 
with  aid  from  any  one  or  more  of  them.  With 
this  knowledge,  in  case  of  the  receipt  of  meritori- 
cns  applications  for  aid  by  the  trustees  of  any 

1  Bee  SciXNCB,  Vol.  XLL,  p.  82. 


particular  fund  which  they  were  unable  to  grant 
or  which  might  seem  to  come  especially  within  the 
scope  of  some  other  research  fund,  the  trustees 
thus  applied  to  could  refer  such  applications  to 
those  in  charge  of  such  other  fund  should  they 
think  it  advisable.  With  this  end  in  view,  the  fol- 
lowing letter  was  sent  to  the  chairmen  of  the  trus- 
tees or  committees  in  charge  of  a  number  of  repre- 
sentative research  funds. 

Dear  Sir:  At  a  meeting  of  the  "Committee  of 
One  Hundred  on  Scientific  Besearch"  of  the  Amer- 
ican Association  for  the  Advancement  of  Science 
held  at  Washington,  April  20,  1914,  several  sub- 
committees on  Beeearch  Funds,  was  constituted 
as  follows:  Charles  S.  Minot,  chairman,  Simon 
Flexner,  £.  C.  Pickering,  B.  S.  Woodward,  Charles 
B.  Cross,  secretary.  The  recent  illness  and  death 
of  Dr.  Minot  have  deprived  the  subcommittee  of 
his  inestimable  services. 

It  is  felt  that  this  subcommittee  may  perhaps 
aid  in  the  furtherance  of  research  if  it  can  bring 
about  relations  of  correspondence  among  those  in 
charge  of  the  various  research  funds  existing  in 
this  country,  whereby  scientific  workers  who  need 
aid  in  the  prosecution  of  their  researches  may  be 
directed  to  the  sources  from  which  such  help  is 
most  likely  to  be  obtained.  This  has  been  done 
informally  in  a  number  of  instances  in  the  past, 
and  the  experience  thus  gained  has  suggested  the 
belief  that  some  definite  plan  of  cooperation 
would  be  useful. 

For  this  it  would  be  desirable  that  the  sub- 
committee on  research  funds  should  have  a  record 
of  the  several  existing  funds,  the  amount  of  each, 
the  approximate  annual  income  from  each,  the  ob- 
jects to  which  they  are  devoted,  the  conditions 
under  which  they  are  available,  and  the  grants  al- 
ready made  for  researches  still  in  progress.  Fre- 
quently BODh  information  is  already  to  be  found  in 
published  form.  With  this  at  hand,  the  committee 
could  refer  suitable  applicants  to  the  officers  in 
charge  of  such  particular  funds  as  in  its  judg- 
ment might  appropriately  consider  the  matter. 

The  committee,  of  course,  would  neither  expect 
nor  desire  that  any  portion  of  the  authoritv  or  re- 
sponsibility of  the  trustees  of  any  research  fund 
should  be  delegated  to  it.  Its  function  would  only 
be  to  act  as  a  sort  of  clearing  house,  as  it  were, 
which  could  to  some  extent  cli^sify  and  distribute 
applications  for  aid  to  the  most  available  sources. 
Such  a  procedure  would  in  no  way  obligate  the 
managers  of  any  funds  to  grant  aid  to  any  person 
unless  they  should  believe  that  they  themselves 
would  have  been  ready  to  do  so  upon  their  own 
initiative. 

It  seems  to  be  the  case  that  many  younger  scien- 
tific men  who  are  engaged  in  the  prosecution  of 
meritorious  researches  are  not  aware  of  the  exist- 
ence of  certain  of  the  research  funds,  and  still  less 
of  the  purposes  to  which  they  may  be  applied. 
Such  a  committee  as  that  appointed  by  the  Ameri- 
can Association  for  the  Advancement  of  Science, 
which  would  soon  become  generally  known,  might, 
it  would  seem,  be  of  value  to  all  such. 

Will  you  kindly  inform  the  undersigned  whether 
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Buch  SDggeetions  as  haye  been  made  in  this  letter 
meet  with  your  approval,  and  whetiier  you  would 
be  willing  to  join  in  such  collaboration  as  has  been 
outlined.  And  furthermore,  if  you  are  favorably 
disposed  toward  such  action  as  that  outlined  in 
this  letter,  this  committee  would  be  glad  to  know 
whether  you  have  at  present  any  apDlieations  for 
grants  for  research  which  you  care  to  send  to  it 
for  consideration. 

An  early  reply  will  be  appreciated  in  order  that 
as  complete  a  report  of  progress  as  is  possible  may 
be  made  to  the  American  Association  at  its  forth- 
coming meeting  in  Philadelphia. 
I  am 

Yours  respectfully, 

Charlxs  B.  Cross, 
Secretary  of  the  Suboommittee 
on  Besearoh  Funds 

The  replies  received  express  approbation  of  the 
plan  set  forth  in  the  letter  and  indicate  a  willing- 
ness to  undertake  such  an  intercommunication  of 
information  as  the  letter  suggests. 

Charles  B.  Cross, 
Seeretary 

SUBCOMMITTEB    ON    THE    SELECTION    AND    TRAINING 
or   STUDENTS   TOR   RESEARCH 

In  presenting  a  report  from  the  subcommittee  on 
the  selection  and  training  of  students  for  research 
Professor  E.  W.  Brown  regretted  that  owing  to 
his  absence  until  November  very  little  had  been 
done.  He  gave,  however,  a  brief  account  of  some 
of  the  ideas  which  the  subcommittee  had  in  mind. 
One  of  the  chief  questions  raised  has  been  whether 
the  chief  effort  should  not  be  made  towards  im- 
proving the  facilities  for  the  abler  men  in  their 
undergraduate  work.  In  two  or  three  of  the 
American  universities  special  courses  have  been  es- 
tablished for  such  men  and  it  is  proposed  to  find 
out  how  much  development  has  taken  place  in  this 
direction  and  what  success  has  been  achieved  so 
far.  The  subcommittee  also  proposes  to  find  out 
the  methods  used  in  other  countries  to  advance  the 
interests  of  the  abler  students.  Various  methods 
have  been  planned  to  achieve  this  object: 
amongst  them  separate  instruction,  extra  work, 
less  teaching  in  the  classroom  and  more  work  ex- 
pected outside,  the  recognition  of  scholarship  in 
various  ways  and  more  specialization  in  one  or 
two  particular  subjects  have  been  suggested.  In 
the  discussion  which  followed  some  valuable  sug- 
gestions were  made.  It  was  pointed  out  that  in 
some  subjects  far  too  much  assistance  was  given  to 
the  students,  and  consequently  their  faculties  are 
not  properly  developed.  It  was  proposed  that 
some  effort  should  be  made  in  the  direction  of  in- 
ducing graduate  students  to  go  to  some  particular 


university  because  of  the  excellence  of  the  depart- 
ment in  that  university  rather  than  on  account  of 
the  money  rewards  which  it  might  offer.  The  com- 
mittee hopes  to  undertake  investigation  of  these 
questions  and  to  offer  a  report  with  suggestions  in 
due  time. 

SUBOOMlilTTEE   ON   RESEARCH   IN   EDUCATIONAL 

INSTITUTIONS 

The  chairman  of  the  committee,  Mr.  Edward  L. 
Nichols,  made  a  report  of  progress.  The  com- 
mittee had  had  two  meetings,  and  through  its  sec- 
retary, Mr.  J.  McK.  Cattell,  had  addressed  letters 
individually  written  and  signed  to  the  executive 
heads  of  all  institutions  of  higher  education  in  the 
United  States,  some  600  in  number.  The  letter 
made  enquiry  concerning  the  attitude  of  the  insti- 
tutions in  the  following  respects:  (1)  In  making 
appointments  and  promotions,  what  weight  is  given 
to  scientific  research  and  productive  scholarship  f 
(2)  Is  research  a  i>art  of  the  work  expected  from 
instructors  and  professors,  and,  if  so,  how  much  of 
their  time  can  be  devoted  to  itf  Beplies  had  been 
received  from  most  of  the  institutions  and  some  of 
them  were  read  to  the  committee.  In  general  they 
emphasised  the  weight  given  to  scientific  research 
and  productive  scholarship  in  making  appointments 
and  promotions  and  stated  that  research  work  was 
regarded  as  part  of  the  function  of  the  institution 
and  its  instructors,  but  there  was  great  variation 
in  different  institutiona.  The  committee  plans  to 
prepare  and  publish  an  analysis  of  tllese  letters. 
It  hopes  later  to  make  enquiries  in  regard  to  the 
actual  opportunities  for  research  work  in  different 
institutions. 

PROVISIONAL    REPORT     OF    THE     SUBCOMMITTEE     ON 

THE  PROMOTION   OF   APPRECIATION   OF 

RESEARCH 

Your  committee  believes  that  the  main  ideas 
which  it  desires  to  present  are  already  familiar  to 
those  conversant  with  the  situation.  But  the  com- 
mittee nevertheless  believes  that  these  ideas  are  so 
important  as  to  need  further  reiteration  and 
emphasis. 

In  the  first  place  a  marked  distinction  may  be 
made  between  research  concerning  the  fundamental 
laws,  principles  and  phenomena  of  any  given  sub- 
ject, on  the  one  hand,  and  research  aiming  to  apply 
these  laws  more  efficiently  to  practical  purposes  on 
the  other  hand.  Happily,  research  in  applied  sci- 
ence is  being  developed,  each  year  in  larger  meas- 
ure, on  this  side  of  the  Atlantic.  None  the  less, 
there  is  danger  of  our  overlooking  the  first  type  of 
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inTestigatioiiy  which  is  reallj  more  important  than 
tlie  othei;  becanae  principles  can  not  be  applied 
before  th^  are  nnderatood. 

Beseareh  in  pure  science^  with  which  the  commit- 
tee ii  mainly  concerned,  may  in  tnm  be  divided  into 
two  eategories :  first,  the  discovery  of  original  ideas 
ud  new  phenomena;  and,  secondly,  the  systematic 
eUboration  of  ideas  already  suggested.  Investiga- 
tion of  the  latter  type  demands,  to  be  sure,  a  high 
quality  of  intellect  and  thoroughly  competent  train, 
ing,  or  it  may  become  worse  than  useless;  but,  given 
these  things,  its  success  is  mainly  dependent  on  effi- 
cient organisation  and  adequate  financial  support. 
On  the  other  handj  research  of  the  former  type 
(luunely,  that  leading  to  the  discovery  of  new 
ideas)  demands  not  only  intellect  and  training,  but 
abo  initiative  or  genius;  it  can  come  only  from 
an  indwidu£tl,  and  from  an  individual  possessing 
intuition  and  insight  far  beyond  those  of  the  aver- 
age man.  Because  of  the  extraordinary  importance 
of  new  ideas,  especial  emphasis  must,  therefore,  be 
laid  upon  finding  and  supporting  brilliant  indi- 
Tidnals. 

It  is  not  within  the  province  of  your  committee 

to  discoas  the  question  as  to  whether  these  would 

best  be  fostered  by  universities  or  by  research  in- 

stitntions.    Each  may  be  of  invaluable  service  in 

its  own  way,  and  it  is  highly  probable  that  some 

men  would  work  better  in  one  atmosphere  and 

others  in  the  other.     We  believe,  therefore,  that 

it  would  be  a  mistake  for  either  universities  or 

unacademie  establishments  to  obtain  a  monopoly 

of  research. 

The  main  point  with  which  we  are  concerned  is 
the  question  of  finding  the  underrated,  unusual 
man  and  seeing  that  he  is  appreciated  and  given 
opportunity  in  the  place  best  fitted  to  develop  his 
powers.  It  is  probable  that  at  present  the  univer- 
sity is  the  best  hunting-ground  for  this  purpose, 
because  the  investigators  in  our  important  re- 
search institutions  are  already  well  fostered.  In 
our  great  American  institutions  of  learning,  much 
valuable  research  is  even  now  being  accomplished 
both  by  teachers  and  by  students.  Among  these 
men  there  are  certainly  many  who  are  especially 
worthy  of  additional  opportunities — ^for,  in  most 
cases,  additional  opportunities  are  needed  by  the 
men  who  are  to  perform  original  work  of  a  high 
order.  The  demands  made  upon  the  American 
teacher  are  often  not  too  great  for  those  whose 
main  business  it  is  to  teach,  but,  both  in  hours  of 
elass  work  and  of  administrative  routine,  they  are 
very  often  altogether  excessive  for  him  who  ought 
to  give  his  main  energy  to  research. 


We  feel,  therefore,  that  in  order  to  encourage  the 
original  minds  in  America,  there  should  be  more 
research  professorships  and  research  assistantships 
of  high  grade,  which  would  raise  their  holders 
above  the  worry  and  inefficiency  caused  by  finan- 
cial need.  Your  committee  recognizes  that  in  most, 
if  not  all,  American  institutions  of  learning  the 
salaries  of  professors  are  too  low  to  support  ade- 
quately those  who  have  families,  and  believes  that 
the  salaries  should  be  large  enough  to  enable  the 
original  man  of  high  rank  leading  the  normal  life 
to  give  his  whole  time  to  research  and  not  to  be 
forced  into  pot-boiling  distractions.  We  all  know 
of  specific  cases  of  men  of  unusual  ability  who 
have  reluctantly  abandoned  research  in  pure  sci- 
ence because  of  legitimate  financial  necessity. 

Moreover,  the  research  professor  should  not  only 
be  given  time  and  adequate  salary,  but  should  like- 
wise be  provided  with  such  skilled,  private  assist- 
ants as  he  may  need  to  bring  his  work  to  its  full 
fruition,  and  should  be  allowed  to  choose  from 
among  the  graduate  students  applying  for  guid- 
ance those  whose  ability  promises  to  offer  real 
service  to  science. 

The  finding  of  the  really  promising  man  (who 
must  possess  not  only  originality,  but  also  sound 
judgment  and  intellectual  honesty)  is  not  easy,  be- 
cause it  often  involves  the  gift  of  prophecy  on  the 
part  of  the  searcher.  Nevertheless,  it  seems  to  us 
that  all  those  in  each  of  our  larger  institutions  of 
learning  who  are  really  interested  in  research  of 
the  highest  kind,  either  individually  or  grouped  to- 
gether as  a  voluntary  committee,  should  keep  their 
eyes  open  for  persons  possessing  in  high  degree  the 
happy  combination  of  qualities  desired,  and  should 
urge  upon  presidents  and  governing  boards  the  im- 
portance of  supporting  these  persons  so  as  to  make 
it  possible  for  them  to  yield  their  best  fruit  in  dis- 
covery. To  some  extent,  of  course,  this  is  already 
done,  but  concerted  action  and  greater  emphasis 
are  desirable. 

We  suggest  also  that  those  understanding  the 
importance  of  investigation  should  emphasize  this 
importance  on  every  reasonable  occasion,  and  en- 
deavor to  increase  the  appreciation  of  the  people 
of  America^  even  tlie  cultivated  section  of  which  is 
often  ignorant  of  the  nature  and  value  of  scien- 
tific research.  This  qan  probably  be  accomplished 
most  successfully  by  pointing  out  how  much  has 
resulted  for  the  good  of  humanity  from  specific  re- 
searches in  the  past,  bearing  in  mind  the  profound 
statement  of  Francis  Bacon:  ''There  ia  much 
ground  for  hoping  that  there  are  still  laid  up  in  the 
womb  of  nature  many  secrets  of  excellent  use,  hav- 
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ing  no  affinity  or  parallelism  with  any  thing  that 
is  now  known,  but  lying  entirely  out  of  the  beat 
of  the  imagination,  which  have  not  yet  been  found 
out.  They  too,  no  doubt,  will  some  time  or  other, 
in  the  course  and  revolution  of  many  ages,  come  to 
light  of  themselves,  just  as  the  others  did ;  only  by 
the  method  of  which  we  are  now  treating  they  can 
be  speedily  and  suddenly  and  simultaneously  pre> 
sented  and  anticipated." 

These  suggestions  constitute  the  recommendation 
of  this  preliminary  report. 

Thsodobe  W.  Bighards,  Chairman 

Haevey  Cdshino, 

Richard  Maclaubin, 

T.  H.  Morgan, 

E.  H.  Moors 


SCIENTIFIC  NOTES  AND  NEWS 

The  award  of  the  Bruce  Gold  Medal  of  the 
Astronomical  Society  of  the  Pacific,  for  1915, 
has  been  made  to  Dr.  W.  W.  Campbell,  director 
of  the  Lick  Observatory,  "for  distinguished 
services  to  astronomy."  Candidates  for  this 
medal  are  nominated  annually  by  the  directors 
of  the  Berlin,  Greenwich,  Paris,  Harvard,  Lick 
and  Yerkes  Observatories,  and  from  these  the 
medalist  is  elected  by  the  directors  of  the 
society. 

Dr.  John  C.  Branner  has  submitted  his 
resignation  as  president  of  Stanford  Univer- 
sity to  take  effect  on  July  31. 

Professor  G.  O.  Sars,  professor  of  zoology 
in  the  University  of  Christiania,  has  been 
elected  an  honorary  member  in  the  Challenger 
Society. 

At  the  annual  exercises  of  the  American 
Museum  of  Safety,  held  in  New  York  on 
February  10,  the  following  medals  were 
awarded:  The  Scientific  American  medal  for 
the  most  efficient  safety  device  invented  within 
a  certain  number  of  years  and  exhibited  at  the 
museum,  to  the  Shurloc  Elevator  Safety  Com- 
pany, Lie,  New  York;  the  Travelers'  Insur- 
ance Company's  medal  for  protecting  the  lives 
and  limbs  of  workmen,  to  the  Commonwealth 
Edison  Company  of  Chicago;  the  Louis  Liv- 
ingston Seaman  medal  for  progress  and 
achievement  in  the  promotion  of  hygiene  and 
the  mitigation  of  occupational  disease,  to 
Surgeon-General  William  C.  Gorgas,  U.  S.  A. ; 


the  E.  H.  Harriman  memorial  medal  to  the 
American  steam  railroad  whidi  during  the  year 
has  been  the  most  successful  in  protecting  the 
lives  and  health  of  its  employees  and  of  the 
public,  to  the  New  York  Central  Railroad; 
the  Anthony  N.  Brady  memorial  medal  to  that 
American  electric  railway  company  which  for 
the  year  of  the  award  shall  have  done  most 
to  conserve  the  safety  and  health  of  the  public 
and  of  its  employees,  to  the  Boston  Elevated 
Railway  Company. 

The  National  Committee  on  Mental  Hy- 
giene met  in  New  York  City  on  February  17 
when  officers  were  elected  as  follows:  Presi- 
dent, Dr.  Lewellys  F.  Barker;  vice-presidents^ 
Dr.  Charies  W.  Eliot  and  Dr.  William  H. 
Welch;  treasurer.  Otto  T.  Bannard;  med- 
ical director.  Dr.  Thomas  W.  Salmon;. 
secretary,  Clifford  W.  Beers;  executive  com- 
mittee:  Dr.  August  Hoch,  chairman;  Dr. 
George  Blumer,  Miss  Julia  C.  Lathrop,  Dr. 
William  Mabon,  Dr.  William  L.  Russell  and 
Dr.  Lewellys  F.  Barker.  Gifts  of  $44,500  by 
Mrs.  Elizabeth  Milbank  Anderson  and  $40,000 
by  Mrs.  William  K.  Vanderbilt  for  the  general 
work  were  announced,  and  the  Rockefeller 
Foundation  has  agreed  to  contribute  for  a 
series  of  years  the  money  necessary  to  retain 
the  services  of  Dr.  Thomas  W.  Salmon,  who  has 
been  medical  director  of  the  national  com- 
mittee for  three  years. 

Dr.  Charles  D.  Walcott,  secretary  of  the 
Smithsonian  Listitution,  has  received  a  letter 
to  the  effect  that  the  Stazione  Zoologica  at 
Naples  is  in  a  somewhat  serious  condition 
financially,  owing  to  the  withdrawal  of  Ger- 
man support.  The  Smithsonian  Institution 
maintains  a  table  at  the  station,  which  is  all 
it  can  do  under  existing  conditions.  The 
writer  of  the  letter  suggests  that  if  our  uni- 
versities would  take  up  some  of  the  vacated 
tables,  it  would  not  only  assist  the  station,  but 
would  eventually  result  in  closer  cooperation 
between  our  scientific  men  and  those  of  Eu- 
rope. 

At  the  meeting  of  the  Royal  Geographical 
Society  on  January  11  the  president  made  the 
following  statement :  "  Before  we  come  to  the 
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buaiQ668  of  ihe  evening,  I  have  a  piece  of  news 
to  teil  you  which  I  am  sure  you  will  be  glad 
to  hear.  A  yeiy  distinguished  honor  has  been 
bestowed!  on  our  old  friend  and  secretary.  Dr. 
J.  Scott  Keltic.  The  American  Geographical 
Society  has  conferred  on  him  the  Cullum 
gold  medal,  a  medal  which  is  given  not  an- 
nually but  only  on  fecial  occasions.  I  be- 
lieve it  has  been  given  to  only  seven  or  eight 
pieople  since  it  was  founded,  and  amongst  the 
holders  have  been  Captain  Scott,  Dr.  Nansen, 
Admiral  Peary,  and  others  of  equal  eminence. 
You  will  also  be  glad  to  hear  that  the  council 
has  made  an  arrangement  by  which,  when  Mr. 
Arthur  Eobert  Hinks  succeeds  in  March  next 
to  the  posts  of  secretary  and  editor,  Dr.  Keltie 
will  remain  with  us  for  another  two  years  as 
joint  editor  of  the  Journal,  and  will  thus  be 
able  to  give  his  successor  the  help  of  his  long 
experience  when  taking  over  these  offices." 

The  Spingam  medal  of  the  National  Asso- 
ciation for  the  Advancement  of  Colored  Peo- 
ple, which  is  to  be  awarded-  annually  to  the 
man  or  woman  of  African  descent  and  Ameri- 
can citizenship  who  shall  have  made  the  high- 
est achievement  during  the  preceding  year  in 
any  field  of  elevated  or  honorable  human  en- 
deafvor,  was  given  to  Dr.  E.  E.  Just,  of  the 
Harvard  University  Medical  School,  for  his 
work  in  physiology  and  in  improving  the 
standard  of  negro  medical  schools.  The  medal 
was  presented  by  Governor  Whitman  at  a 
meeting  held  in  New  York  City  on  Feb- 
ruary 12. 

M.  Robert  Jonckheere,  of  the  University 
of  Lille,  is  now  at  the  Eoyal  Observatory, 
Greenwich, 

P.  S.  Barnhabt,  late  assistant  professor  of 
zoology  at  the  University  of  Southern  Cali- 
fornia, and  a  member  of  the  U.  S.  Fish  Com- 
mission forces  at  Venice,  California,  has  re- 
cently joined  the  staff  of  the  Scrippe  Institu- 
tion for  Biological  Research  of  the  University 
of  California,  where  he  will  arrange  an 
aquarium  for  the  exhibition  of  live  animals 
and  continue  the  development  of  the  institu- 
tion's museum  of  Pacific  Ocean  animals. 


Mr.  B.  F.  Grout,  consulting  engineer  of 
Pittsburgh,  who  at  one  time  was  a  professor 
in  the  school  of  mines  of  the  University  of 
Minnesota,  has  recently  been  engaged  by  the 
Minneapolis  General  Electric  Company,  in 
coimection  with  the  tests  of  the  efficiencies  of 
its  turbines  in  the  Coon  Kapids  Plant. 

Mr.  Arthur  G.  Weioel,  a  graduate  assistant 
in  chemistry  at  the  Massachusetts  Agricul- 
tural College,  has  accepted  a  position  as  chem- 
ist in  the  Experiment  Station  at  Stillwater, 
Oklahoma. 

Dr.  Henry  S.  Pritchett,  president  of  the 
Carnegie  Foundation,  delivered  the  dedicatory 
address  at  the  dedication  on  February  20  of 
the  new  Municipal  Hospital  of  the  city  of  Cin- 
cinnati. 

Before  the  Geographic  Society  of  Chicago 
on  Felbruary  26,  a  lecture  will  be  given  by  Dr. 
Homer  L.  Shantz,  plant  physiologist,  U.  S. 
Department  of  Agriculture,  on  "  The  Natural 
Vegetation  and  Agriculture  of  the  Great 
Plains  and  the  Great  Basin." 

Dr.  Charles  H.  T.  Townsend,  of  Washing- 
ton, D.  C,  delivered  the  principal  address  at 
the  Tenth  Annual  Banquet  of  the  Tompkins 
County  Medical  Society,  held  at  Ithaca,  N. 
Y.,  on  February  16,  his  subject  being  "Ver- 
ruga and  its  Transmission." 

Sir  W.  Watson  Cheyne  delivered  the  Hun- 
terian  oration  at  the  Royal  College  of  Sur- 
geons on  February  16,  his  subject  being  "  The 
Treatment  of  Wounds  in  War." 

In  an  address  before  the  Surgical  Society 
of  Paris  on  February  6,  Dr.  Truffier  is  re- 
X)orted  by  the  Medical  and  Surgical  Journal 
to  have  said  that  of  the  14,000  surgeons  in  the 
French  army,  6,500  are  now  at  the  front.  Up 
to  the  close  of  December  93  surgeons  had  been 
killed,  260  wounded,  440  were  missing. 

We  learn  from  Nature  that  the  monument 
on  the  grave  of  the  late  Dr.  Alfred  Russel 
Wallace  in  the  cemetery  at  Broadstone,  Dor- 
set, is  a  fine  specimen  of  fossil  tree  from  Port- 
land, seven  feet  in  height  and  weighing  some 
two  tons.  The  sx>ecimen  stands  on  a  founda- 
tion of  Purbeck  stone,  and  an  inscription  on 
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it  indicates  merely  Dr.  Wallace's  name  and 
dates  of  birth  and  death. 

As  we  have  already  noted  a  monument  has 
been  erected  at  Finse,  among  the  mountains 
of  southern  Norway,  in  memory  of  Oaptain 
Scott  and  his  companions.  We  learn  from  the 
G^eographical  Journal  that  at  the  unveiling  of 
the  monument  on  December  28  by  Dr.  Skat- 
tum,  vice-president  of  the  Norwegian  Geo- 
graphical Society,  made  feeling  reference  to 
the  noble  characters  and  heroic  deaths  of  the 
explorers.  "Could  anything,*'  he  asked,  "be 
conceived  more  elevating  from  its  grand  ideal- 
ity, than  the  conduct  of  Scott  and  his  follow- 
ers during  their  final  death-march?  It  repre- 
sented the  very  highest  display  of  moral 
strength,  the  greatest  x)ossible  exhibition  of 
physical  and  mental  fortitude  and  endurance." 
A  second  monument,  subscribed  for  by  Nor- 
wegian friends  and  admirers,  and  by  British 
residents  in  Norway,  will  be  erected  at  Fef or 
in  Gudbrandsdalen,  the  place  chosen  by  Scott 
for  the  trial  of  his  motor  sledges  and  other 
polar  outfit.  A  memorial  to  Lieutenant  Bow- 
ers, placed  in  Bombay  Cathedral  by  his  fellow- 
officers  of  the  Boyal  Indian  Marine,  has  also 
been  lately  unveiled,  the  ceremony  being  per- 
formed by  Lord  Willingdon,  governor  of  Bom- 
bay. It  is  in  the  form  of  a  simple  tablet  of 
marble,  with  an  inscription  quoting  Captain 
Scott's  tribute  to  Bowers  as  "cheerful,  hope- 
ful and  indomitable  to  the  end." 

Dr.  James  J.  Scannell,  director  of  the  bac- 
teriological laboratory  of  the  Boston  Board  of 
Health,  died  on  February  19. 

Dr.  Adam  Massinger,  of  the  Heidelberg  Ob- 
servatory, has  been  killed  in  the  war. 

Dr.  O.  K.  Sprenqel,  surgeon-in-chief  of  the 
public  hospital  at  Braunschweig  and  president 
of  the  German  Surgical  Association,  has  died 
from  septic  infection,  professionally  acquired, 
aged  sixty-two  years. 

Dr.  Willum  J.  Mayo  and  Dr.  Charles  H. 
Mayo,  of  Rochester,  Minn.,  the  distinguished 
surgeons,  have  decided  to  establish  a  $1,000,000 
foundation  for  medical  research  and  to  place 
the  foundation,  under  certain  restrictions,  in 
the  hands   of   the   University   of   Minnesota 


board  of  regents.  It  is  planned  that  interest 
from  the  fund  be  used  in  research  work  at 
Eochester,  open  to  g^raduate  imiversity  medical 
students  and  leading  to  an  additional  degree 
granted  by  the  university. 

MiDDLEBURT  CoLLEGE  has  received  for  its 
botanical  collection  from  Miss  Annie  Lorenz, 
of  Hartford,  Conn.,  a  nearly  complete  set  of 
the  Hepatics  of  Vermont. 

We  learn  from  the  British  Medical  Journal 
that  the  statutory  annual  general  meeting  of 
the  British  Medical  Association  will  be  held 
this  year,  and  also  a  meeting  of  the  repre- 
sentative body,  but  at  its  meeting  on  January 
27  the  council  decided  that  it  would  not  be 
desirable,  owing  to  the  conditions  brought 
about  by  the  war,  to  hold  the  usual  full  annual 
meeting,  with  its  scientific  sections  and  social 
arrangements.  A  very  large  niunber  of  mem- 
bers of  the  association  are  directly  occupied  in 
work  with  the  army  in  the  field,  or  with  the 
new  armies  that  are  being  prepared,  or  in 
treating  the  wounded,  while  others  not  so  en- 
gaged find  the  calls  upon  their  time  and  energy, 
due  to  the  withdrawal  of  so  many  medical 
men  from  ordinary  practise,  altogether  un- 
usual. Moreover,  the  annual  meeting  was  to 
have  been  held  this  year  in  Cambridge,  but  the 
special  circumstances  of  a  university  town 
deprived  of  many  of  its  teachers  and  students 
by  the  war,  and  heavily  committed  to  assist  the 
Belgian  universities,  whose  work  has  been 
suspended  in  their  own  country,  make  it  im- 
possible for  Cambridge  to  maintain  its  invita- 
tion for  this  year. 

The  Journal  of  the  American  Medical  Asso- 
ciation states  that  medical  students  from  the 
University  of  Toronto  will  largely  compose 
the  staff  of  the  Clearing  Hospital  which  will 
accompany  the  Second  Canadian  Contiugent 
to  France.  Between  forty  and  fifty  fifth-year 
medical  students  will  be  taken  following  a  re- 
quest for  volunteers.  They  will  be  given  credit 
for  their  year  on  enlisting.  The  organization 
of  the  unit  is  in  charge  of  Dr.  Oeorge  S. 
Bennie,  Hamilton,  Ont.  When  it  arrives  in 
France  it  will  be  in  charge  of  Dr.  Wallace  A 
Scott,  Toronto,  who  went  with  the  first  con- 
tingent.   Accompanying  it  will  be  Dr.  Geoige 
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S.  Strathj  and  Dr.  L.  Bruce  Bobertson, 
Toronto,  and  Drs.  Foster  and  James  E.  Dayey, 
Hamilton.  Dr.  H.  B.  Yates,  Montreal,  is  to 
be  second  in  command  to  Dean  Herbert  8. 
Birkett  of  the  medical  faculty  of  McQill  Uni- 
Tereity  and  of  the  McGill  University  General 
Hospital,  which  is  to  go  to  France.  The  other 
offioers  who  are  to  be  appointed  to  the  vari- 
ous ranks  are:  Drs.  John  M.  Elder,  John  Mc- 
Orae,  J.  Georige  Adami,  W.  Henry  P.  Hill, 
Edward  W.  Archibald,  A.  Howard  Pirie,  L.  J. 
Rhea,  William  G.  Turner,  C.  P.  Howard, 
Herbert  M.  Little,  William  B.  Howell,  Colin 
K.  Eussel,  John  W.  Hutchinson,  John  C. 
Meakins,  William  W.  Francis^  J.  A.  Mac- 
Millan,  B.  H.  M.  Malone,  Laurie  H.  McKim, 
and  Mr.  David  Law,  all  of  MontreaL 

That  Baltimore  is  gambling  with  the  health 
of  the  people  and  the  commerce  of  the  port 
against  the  probability  of  an  epidemic  of  the 
bubonic  league  and  that  preventive  measures 
ought  to  be  taken  to  prevent  a  development  of 
tbe  plague  here  was  stated  by  Dr.  William  0. 
Rucker,  Washington,  D.  C,  of  the  U.  S.  Pub- 
he  Health  Service,  in  an  address  before  the 
Ptiblic  Health  Conference,  recently  held  in 
Baltimore,  which  is  quoted  in  the  Journal  of 
the  American  Medical  Association.  He  made 
it  plain  that  every  municipality  that  failed  to 
take  preventive  measures  is  likely  to  find  itself 
in  the  position  of  New  Orleans,  where  the  gov- 
ernment, state  and  city  authorities  were 
spending  hundreds  of  thousands  of  dollars  to 
wipe  out  the  bubonic  plague,  which  might 
have  been  prevented,  had  there  been  a  rodent 
survey  of  the  city.  The  federal  government 
has  been  willing  to  cooperate  with  the  city  au- 
thorities of  Baltimore  in  making  a  rodent  sur- 
vey, but  the  city  has  refused  to  appropriate 
any  money  for  such  a  purpose,  although  Health 
Commissioner  Gorter  has  asked  for  such  an 
appropriation* 

New  exhibits  in  the  department  of  verte- 
brate paleontology  of  the  American  Museum 
of  Natural  History  have  recently  been  opened 
to  the  public.  The  first  of  these  is  a  skeleton 
of  Scelidoiherium,  which  is  a  part  of  the 
Oope  Pampean  collection  secured  through  the 


generosity  of  the  late  Morris  K  Jesup, 
former  president  of  the  museum.  This  ani- 
mal belongs  to  the  sloth  family  and  is  inter* 
eating  anatomically  in  its  approach  to  the  ant- 
eaters.  Two  nearly  perfect  skulls  of  horned 
dinosaurs  have  been  added  to  the  reptile  col- 
lection. These  are  a  part  of  the  collection 
made  by  the  museum  expedition  to  the  Bed 
Deer  Biver,  Alberta,  in  1913.  The  skeleton 
of  the  giant  carnivorous  dinosaur,  Tyranno- 
Baurus,  is  being  mounted  in  the  Pleistocene 
hall,  and  the  new  duck-billed  dinosaur,  Oory- 
thosaurus,  in  the  dinosaur  hall. 


UNIVEBSITY    AND    EDUCATIONAL    NEWS 

Gifts  of  $26,000  to  Yale  University  were 
annoimced  at  a  meeting  of  the  Yale  Corpora- 
tion held  on  February  15.  Mrs.  Charles  W. 
Goodyear  and  Anson  Conger  Goodyear,  of 
Buffalo,  N.  Y.,  have  given  $15,000  for  the 
establishment  of  the  Charles  W.  Goodyear  fund 
in  the  Forestry  School  The  income  of  $10,000 
from  John  B.  Thomas,  of  New  York,  is  to  be 
used  for  providing  for  lectures  by  men  of  dis- 
tinction on  "  The  Real  Purpose  of  the  College 
Course,"  and  kindred  topics.  These  lectures 
are  planned  primarily  for  the  academic  fresh- 
men. 

The  new  science  building  at  Goshen  College 
which  is  in  process  of  construction  will  be  dedi- 
cated on  May  27.  The  principal  address  will 
be  delivered  by  Dr.  Eugene  Davenport,  dean 
of  the  college  of  agriculture  and  director  of 
experimental  station  of  the  University  of 
Illinois.  This  event  will  also  mark  the  formal 
opening  of  the  new  departments  of  agriculture 
and  domestic  science  at  Goshen  College. 

The  University  of  Oregon  has  just  com- 
pleted a  new  psychological  laboratory  for  both 
practise  and  research  work.  It  consists  of  a 
suite  of  nine  rooms,  in  addition  to  the  lecture 
room,  all  of  which  are  equipped  with  power 
circuits,  gas,  compressed  air  and  an  intercom- 
municating system  of  wires  and  si>eaking  tubes. 

At  Yale  University,  Lorande  Loss  Wood- 
ruff, Ph.D.  (Columbia),  assistant  professor  in 
the  Sheffield  Scientific  School,  has  been  elected 
professor  of  biology  in  Yale  College. 
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In  the  University  of  London,  Dr.  Edward 
Barclay-Smith,  of  Cambridge,  succeeds  Pro- 
fessor Waterston  in  the  chair  of  anatomy  at 
King's  College,  and  Dr.  E.  P.  Cathcart,  of 
Glasgow,  succeeds  Professor  Leonard  Hill  in 
the  chair  of  physiology  at  London  Hospital 
Medical  College. 

DISCUSSION  AND  COBBESPONDENCE 

EFFECT  OF  OYANTOE  OF  POTASSIUM  ON  TREES 

To  THE  Editor  of  Science:  My  attention 
has  been  attracted  to  an  article  in  your 
columns  by  Professor  H.  A.  Surface  relative 
to  the  use  of  cyanide  of  potassium  for  elim- 
inating insect  attacks  on  trees.  While  I  have 
not  investigated  the  claim  of  the  firm  at 
Allentown,  Pennsylvania,  referred  to  in  his 
article,  and  know  nothing  about  their  process, 
however,  from  my  own  results  with  cyanide 
of  potassium,  especially  on  elms  and  black 
locusts,  I  am  convinced  it  is  a  valuable 
remedy. 

The  article  above  referred  to  gives  the  gen- 
eral impression  that  cyanide  of  potassium  is 
the  cause  of  tree  death  as  well  as  various  stain- 
ing effects  found  in  the  bark,  cambium,  etc. 
My  opinion  is  that  the  staining  comes  from 
the  reaction  between  the  tannic  acid  found  in 
all  trees  and  the  iron  found  in  this  so-called 
"tree  food''  in  the  form  of  iron  sulphate.  It 
is  well  known  that  when  solutions  of  tannic 
acid  are  brought  into  contact  with  iron  or  any 
iron  salt,  dark  colored  compounds  resembling 
ink  are  formed.  These  are  very  permanent 
dyes  and  no  doubt  account  for  the  dark  color 
observed. 

The  cyanide  of  potassium  as  I  have  used  it 
for  years  in  eliminating  borers  from  various 
trees  has  never  caused  any  staining,  nor  have 
I  ever  known  of  its  killing  or  in  any  way  in- 
juring a  tree.  I  have  been  using  it  and  pre- 
scribing it  for  the  use  of  others  for  about 
twelve  years  in  connection  with  my  forestry 
work,  and  we  have  saved  the  lives  of  thou- 
sands of  trees  by  means  of  it. 

Large  groves  of  thrifty  elms  and  black 
locusts  in  Kansas  and  other  parts  of  the  west 
have  been  completely  rescued  from  the  attacks 
of  boring  and  girdling  insects  by  means  of 


cyanide  of  potassium,  and  this  article  is  the 
first  intimation  I  have  ever  had  to  the  effect 
that  it  is  deleterious  to  tree  growth.  I  am 
strongly  inclined  to  feel  that  the  blame  is  not 
properly  placed  and  that  a  highly  useful 
chemical  for  insect  eradication  is  being  con- 
demned because  of  damages  produced  by  other 

substances.  C.  H.  Shattuok 

University  of  Idaho 

GOSSTPOL — ^A    toxic    SUBSTANCE    IN    COTTONSEED. 

A  PRELIMINART  NOTE 

We  have  separated  from  cottonseed  kernels 
a  substance  which  appears  to  be  identical  with 
the  substance,  which  Marchlewski^  separated 
from  crude  cottonseed  oil  and  called  gossypoL 

We  have  administered  in  various  ways,  to 
rabbits,  gossypol  as  prepared  by  us  and  have 
found  it  toxic  in  every  case. 

We  have  found  as  did  Marchlewski  that 
gossypol  is  quickly  oxidized  in  an  alcoholic 
solution  of  sodium  hydroxide. 

In  a  previous  paper  from  this  station*  it 
was  stated  that  "  (alcoholic)  alkaline  treat- 
ment, very  greatly  diminishes  if  it  does  not 
entirely  remove  the  toxic  properties  of  the 
(cottonseed)  meal,"  and  it  was  suggested  that 
the  beneficial  effect  "  may  be  due  to  hydrolysis 
or  to  the  formation  of  a  sodium  salt  or  to 
some  other  change  not  yet  determined  de- 
finitely." 

We  now  offer  as  an  explanation  that  gosaypol 
is  a  toxic  substance  and  that  its  oxidation  by 
an  alcoholic  alkali  renders  it  nontoxic  and 
thus  diminishes  if  it  does  not  entirely  remove 
the  toxic  properties  of  cottonseed  meal. 

W.  A.  Withers, 
F.  E.  Carruth 

N.  C.  Agricultural 
Experiment  Station, 
Baleioh,  N.  C, 
December  31,  1914 


SCIENTIFIC  BOOKS 

Bausteine  zu  einer  Biologischen  Weltan^ 
schauung.  Von  Jakob,  Baron  von  Uexkull. 
Miinchen,  F.  Bruckmann  A.-G.    1913. 

1/.  fUr  Prakt,  Chem.  (1899),  60,  p.  80. 

«  Withers  and  Bay,  Scdsnce  (1912),  36,  p.  31. 
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Von  IJexkiill  sketches  and  advocates  a  vital- 
istic  "Weltanschauung"  in  eighteen  popu- 
larized essays,  collected  for  convenience  into 
four  larger  groups,  the  whole,  sponsored  by 
Felix  Gross,  and  dedicated  to  Stewart  Hous- 
ton Chamiberlain.  "  Die  Neuen  Probleme  "  is 
introductory;  "Der  Neue  Standpunkt"  in- 
cludes discussions  of  the  invisible  in  nature, 
the  "Merkwelt,"  and  the  problem  of  the  ani- 
mal mind ;  "  Das  Neue  Weltbild  "  reproduces 
the  tropical  aquarium  in  a  series  of  splendid 
word-pictures,  and  contains  two  essays  de- 
voted to  the  nature  of  life  and  five  to  the  con- 
struction of  a  biological  "Weltbild";  and 
finally,  under  the  heading  "  Spezielle  Fragen  " 
we  find  ideas  on  morphogenesis,  Mendelism, 
the  origin  of  space,  and  a  discussion  of  Paw- 
loVs  work  in  which  for  the  first  time  in  the 
reviewer's  experience  trypsin  is  met  with  play- 
ing the  role  of  the  "  Hauptsprengstoff  fur  die 
schwer  verdaulichen  Fette'M  (p.  298). 

Inasmuch  as  the  arguments  on  which  von 
Uexkiill  bases  his  vitalistic  teachings  have  been 
discussed  in  an  earlier  review^  and  the  pres- 
ent work  contains  nothing  new  in  this  respect, 
we  may  pass  these  over  without  further  ado. 
There  are  three  matters,  however,  which  seem 
to  deserve  fuller  mention;  the  first  has  to  do 
with  the  general  purposes  of  the  book,  the  sec- 
ond, with  the  temperamental  backgrounds  of 
vitalism,  whereas  thirdly,  we  must  consider  a 
method  proposed  for  application  in  the  field 
of  animal  behavior. 

To  begin  with,  then,  von  Uexkiill  does  not 
aim  his  guns  primarily  at  the  body  of  trained 
unbelievers,  but,  profiting  by  the  experience  of 
the  Darwinian  period  of  open  debate,  attempts 
to  recapture  for  vitalism  the  public  opinion 
taken  in  the  earlier  period  by  mechanistic 
assault  Such  victories  are  theoretically  quite 
beside  the  mark,  but  no  one  can  look  into  the 
history  of  things  without  forming  the  impres- 
sion that  public  opinion  played  an  important 
part  in  the  advance  of  mechanistic  doctrine. 

For  the  execution  of  this  turning  move- 
ment von    Uexkiill    appears    well    equipped. 

i**Umwelt  iind  Innenwelt  der  Tiere,"  Science, 
N.  S.,  Vol.  XXXI.,  pp.  303-305. 


He  is  afire  with  enthusiasm,  gifted  with  a 
pretty  wit,  and  is  master  of  a  literary  technic 
the  like  of  which  has  not  been  seen  in  biolog* 
ical  circles  since  the  days  of  the  great  Dar- 
winian apologists.  Furthermore,  tempera- 
mental qualifications  of  another  sort  do  spe- 
cial service  in  the  hands  of  our  reformer,  and 
this  brings  us  to  our  second  point. 

As  some  men  under  the  strains  of  life  are 
driven  to  church,  so  others,  impressed  with 
the  difficulties  of  biology,  take  to  vitalism. 
The  impelling  embarrassments  are  partly  ob- 
jective and  well  known  to  all;  others,  how- 
ever, are  individual,  and  of  these  von  Uexkiill 
carries  a  heavy  load.  One  who  asserts,  ^'Die 
Amoben  bleiben  zeitlebens  ein  strukturloses 
Protoplasmahauf chen "  (p.  210)  and  who 
claims,  ^'In  ganz  friihen  Stadien  .  .  .  besitzt 
der  Keim  keine  Struktur"  (p.  270),  must  be 
constituted'  blind  to  some  of  the  best  things 
in  modem  research. 

In  addition  to  these  and  numerous  other 
specific  subjective  results,  our  author  also  sees 
in  the  lay  mind  many  dire  effects  of  current 
teachings.  The  world  instructed  by  mechan- 
ical philosophers  has  lost  the  joy  of  life — '^  der 
Stemenhimmel  ist  den  meisten  Menschen  zu 
einer  greulichen  verworrenen  Rechenmaschine 
geworden,  die  ihnen  einfach  ekelhaft  ist " 
(p.  259);  men  spend  their  days  in  senseless 
enumeration;  believe  that  all  the  invisibles  in 
nature  are  gases;  accept  a  chemical  morality 
but  not  its  mirrored  image;  and,  by  the  grad- 
ual working  inward  of  their  algebraized  sym- 
bolism, are  ailing  and  dying  at  the  heart. 

How  much  of  this  tragedy  is  true  to  life 
and  how  much  a  romantic  adventure,  is  in  the 
light  of  recent  events  not  so  easy  to  determine. 
It  is  hard,  however,  to  consider  all  this  a  nec- 
essary consequence  of  mechanism,  since  Berk- 
eley implied  long  ago  that  thoroughgoing 
mechanism  and  idealism  may  dwell  at  peace 
in  the  same  mind.  We  are  disx>osed  to  re- 
gard such  lignifications  of  the  heart  and  in- 
tellect, supposing  them  for  the  moment  to  have 
some  objective  reality,  not  as  the  inevitable 
results  of  a  mechanism  free  from  exaggera- 
tion, pretension  and  carelessness,  but  rather 
as  the  products  of  temperamental  reactions  to 
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meclianism  such  as  it  unfortunately  often  is. 
All  of  which  is  suggestive  not  only  to  those 
who  wonder  why  (Germany,  of  all  places,  should 
prove  a  relatively  favorable  soil  for  modem 
metabiology,  but  to  those  also  who  ask 
whether  the  vitalistic-mechanistic  debate  can 
be  closed. 

Quite  apart  from  these  matters,  von  Uex- 
kiill's  treatment  of  the  environment^  and  of 
the  relations  of  the  organism  thereto,  has  dis- 
tinctly practical  interest  for  the  experimen- 
talist. For  Driesch  the  environment  does  not 
exist.  Neither  index  of  the  two  volumes  on 
the  *'  Science  and  Philosophy  of  the  Organ- 
ism "  contains  the  word,  nor  is  any  discussion 
of  the  abode  of  life  to  be  met  with  anywhere 
in  the  seven  hundred  pages  of  dreary  text. 
Von  TJexkiill,  on  the  contrary,  is  all  aglow  for 
the  environment  and  its  significance  in  the 
interpretation  of  life.  Nor  have  these  differ- 
ences been  without  imiportance  for  the  two  au- 
thors under  comparison;  Driesch's  reorgani- 
zation of  things  biological  has  driven  him 
out  of  the  very  field  which  should  have  proved 
more  interesting  than  ever  before;  von  TJex- 
kiill is  continuing  concrete  observations  and 
experiment  and  is  i>ointing  the  way  to  further 
investigation  with  commendable  fervor. 

According  to  our  writer,  the  environment  of 
a  living  thing  acquires  special  biological  sig- 
nificance for  us  only  when  we  discover  and 
analyze  those  elements  that  actually  act  upon 
and  with  the  organism  in  the  normal  give  and 
take  of  daily  existence.  Such  elements  con- 
stitute the  "  Wirkungswelt."  Further  analy- 
sis differentiates  out  of  the  "  Wirkungswelt  '* 
a  ''Merkwelt"  which  in  the  case  of  human 
beings,  and  perhax>6  wherever  else  it  occurs,  is 
specific  for  each  individual. 

These  terms  are  practically  self-explana- 
tory. Air,  for  instance,  is  distinctly  in  our 
"Wirkungswelt,"  but  may  enter  the  "Merk- 
welt "  under  special  circumstances.  Now  von 
TJexkiill  takes  the  position  that  students  of 
behavior  should  limit  themselves  to  a  discov- 
ery by  experiment  of  markworlds,  and  leave 
iwychological  considerations  alone;  brains  and 
the  objects  of  the  external  world  can  be  ex- 
perimented with,  but  of  i)sychoses  we  can 


know  one  set  only.  The  much  exploited 
wonder-horses  of  Germany,  the  trained  sc^gb 
that  open  bolted  doors,  ring  bells  and  order 
dinner,  are  monstrosities  that  have  been 
forced  to  respond  to  the  human  order  and  not 
to  normal  constituents  of  either  the  horse-  or 
monkey-world.  Whether  they  have  come  to 
make  these  re6iK)nses  by  trial  and  error,  imi- 
tation or  a  system  of  rewards  and  punish- 
ments, is  interesting  only  as  a  contribution  to 
the  art  of  unnatural  history. 

How  the  p^chological  difficulty  is  to  be 
outflanked  by  this  manceuver  is  not  clear.  The 
scallop's  eye  foims  a  retinal  image  like  our 
own,  yet  the  scallop  "  sees  "  only  movements. 
To  the  specific  forms,  colors,  sizes  and  the 
thousand  other  traits  by  which  we  dicrtinguish 
one  moving  object  from  another  this  animal 
is  blind.  For  the  scallop  a  starfish,  for  us 
vnihout  taste  or  smell,  has  a  pronounced  odor 
indistinguishable  from  other  chemical  effects. 
Three  marks  in  the  following  definite  order 
(time-scheme  as  opposed  to  space-seheme)  con- 
stitute a  starfish  in  the  scallop's  "Merkwelt": 
movement,  a  general  chemical  mark,  and  a 
tactile  stimulus.  Given  these  in  their  orderly 
connection  and  the  starfish  is — "  wargenom- 
men  " — ^that  is,  perceived,  observed,  felt,  taken 
care  of,  attended  to,  or  availed  of,  by  the  scal- 
lop. Clearly,  until  von  TJexkiill  furnishes  us 
vdth  a  system  of  notation  by  which  the  re- 
sults of  his  experiments  can  be  described  with- 
out using  words  that  suggest  to  every  one  the 
very  thing  upon  which  he  has  turned  his  back, 
discoveries  concerning  the  markworld  of  the 
scallop  are  not  likely  to  free  us  from  the  difiS- 
culties  of  an  unanswerable  question. 

This  does  not  mean  that  the  method  is  in- 
applicable to  cases  in  which  the  psycholog- 
ical question  is  respectable.  On  the  contrary, 
James,  in  his  essay  "  On  a  Certain  Blindness 
in  Human  Beings,"  placed  emphasis  on  the 
same  spot  fifteen  years  ago.  In  comparative 
psychology,  and  especially  in  experimental 
studies  on  human  behavior,  on  the  practise  of 
education,  and  on  the  art  of  right  living,  nu- 
merous applications  suggest  themselves.  If 
students  adequately  trained  in  the  methods  of 
science  will  seriously  take  up  the  experimental 
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analyais  of  normal  markworMs,  we  may  expect 

flignifcant  results  in  a  field  which  needs  them 

perkaps  more  than  angr  other  among  the  hio- 

logical  substations. 

Otto  Olaseb 
Univxksitt  of  Michigan 


SCIENTIFIC   JOUBNALS   AND   ABTICLE8 

The  closing  (October)  number  of  Volume 
15  of  the  Transactions  of  the  American  Mathe- 
maHcd  Society  contains  the  following  papers : 

R  A.  Johnson:  ^'The  conic  as  a  space 
element" 

G.  A.  Bliss:  "The  Weierstrass  ^-function 
for  problems  of  the  calculus  of  variations  in 


« 


space. 

H.  H.  Mitchell:  "The  subgroups  of  the 
quaternary  abelian  linear  group." 

L  P.  Eisenhart:  "Transformations  of  con- 
jugate systems  with  equal  point  invariants." 

F.  B.  Wiley :  "  Proof  of  the  finiteness  of  the 
modular  covariants  of  a  system  of  binary 
forms  and  oogredient  points." 

Dunham  Jackson :  "  On  the  degree  of  con- 
▼ergence  of  Sturm-Liouville  series." 

0.  E.  Love :  "  Singular  integral  equations  of 
the  Volterra  type." 

6.  C.  Evans :  "  On  the  reduction  of  integro- 
differential  equations." 

L  E.  Dickson :  "  Invariants  in  the  theory  of 
numbers." 

Also  addenda  and  errata  of  volumes  11  and 
U  and  general  index  of  volumes  11-16. 

The  November  number  (Vol.  21,  No.  2)  of 
the  BuUetin  of  the  American  Mathematical 
Society  contains:  Report  of  the  twenty-first 
summer  meeting  of  the  Society,  by  F.  N.  Cole; 
**  Infinite  regions  in  geometry,"  by  E.  B. 
Wilson;  "Famous  problems  of  geometry '^ 
(review  of  Hobson's  Squaring  the  Circle,  A 
History  of  the  Problem),  by  R.  C.  Archibald; 
Shorter  notices:  Smith  and  Gale's  New  Ana- 
lytic Geometry,  by  E.  B.  Smith;  Marsh's 
Technical  Trigonometry,  by  F.  M.  Morgan; 
Piters  College  Algebra,  by  J.  E.  Rowe;  Mitz- 
acherling's  Problem  der  Kreisteilung,  by  R  D. 
Carmichael;  Kommerell's  Allgemeine  Theorie 
der  Baumkurven  und  Flachen,  by  R.  0.  Archi- 
bald; Neumann's  Fragen  der  hoheren  Poten- 


tialtheorie,  by  T.  H.  Gronwall;  Kaye  and 
Laby's  Physical  and  Chemical  Constants,  by 
H.  B.  Phillips;  "Notes";  and  "New  Publica- 
tions." 

The  December  number  of  the  Bulletin  con- 
tains :  "  On  a  generalization  of  a  theorem  of 
Dini  on  sequences  of  continuous  functions," 
by  T.  H.  Hildebrandt;  "Note  on  removable 
singularities,"  by  W.  E.  Milne;  "Concerning 
a  certain  totally  discontinuous  function,"  by 
K  P.  Williams;  "Proof  of  the  convergence  of 
Poisson's  integral  for  non-absolutely  integrable 
functions,"  by  W.  W.  Kiistermann;  "The 
Napier  tercentenary  celebration,"  by  D.  E. 
Smith;  "An  appeal  to  producing  mathemati- 
cians," by  George  Paaswell;  Shorter  notices: 
Zeuthen's  Mathematik  im  Altertum  und 
Mittelalter,  by  D.  E.  Smith;  Minkowski's 
Geometric  der  Zahlen,  by  L.  E.  Dickson; 
Elliott's  Algebra  of  Quantics,  by  D.  D.  Leib; 
Fabry's  Probldmes  d' Analyse  math^matique, 
by  E.  W.  Pcfnzer;  Demartres'  Cours  de  G^m- 
€trie  infinit^imale,  by  E.  W.  Ponzer;  Engel- 
hardt's  Probleme  im  Schlusswort  des  Lies'chen 
Geometric  der  BertLhrungstranaformationen, 
by  O.  E.  Glenn;  Whiteford's  Trisection  of  an 
Angle,  by  E.  B.  lytle;  Collins'  Practical 
Algebra,  by  E.  B.  Lytle ;  Van  Tuyl's  Complete 
Business  Arithmetic,  by  D.  E.  Smith;  Martin's 
Text-book  of  Mechanics,  by  F.  L.  Griffin ;  Ott's 
Angewandte  Mathematik  an  den  Deutschen 
mittleren  Fachschulen  der  Maschinenindustrie, 
by  E.  W.  Ponzer;  Jacoby's  Astronomy,  by  K. 
P.  .Williams;  "Notes";  and  "New  Publica- 
tions." 

The  January  number  of  the  Bulletin  con- 
tains: Report  of  the  October  meeting  of  the 
Society,  by  F.  N.  Cole;  Report  of  the  twenty- 
sixth  meeting  of  the  San  Francisco  Section, 
by  Thomas  Buck;  "Modular  invariant  proc- 
esses," by  O.  E.  Glenn;  "Invariants,  semin- 
variants,  and  covariants  of  the  ternary  and 
quaternary  quadratic  form  modulo  2,"  by 
L.  E.  Dickson;  "The  converse  of  the  Heine- 
Borel  theorem  in  a  Riesz  domain,"  by  E.  W. 
Chittenden;  "Complete  existential  theory  of 
Sheffer's  postulates  for  Boolean  algebras,"  by 
L.  L.  Dines ;  "  On  the  characteristics  of  the 
principal    manuals    of    elementary   geometry 
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published  in  Italy  in  the  course  of  the  last 
fifty  years,"  by  Mario  Vecchi ;  "  Mathematical 
methods  in  physics  '*  (review  of  Volterra's  Sur 
quelques  Progr^s  r^cents  de  la  Physique  math^- 
matique,  Drei  Vorlesungen  iiber  neuere  Fort- 
schritte  der  mathematischen  Physik,  and 
Lemons  sur  I'Integration  des  Equations  aux 
D^rivees  partielles),  by  J.  B.  Shaw;  Shorter 
notices:  Berkeley's  Mysticism  in  Mathematics, 
by  C.  J.  Keyser;  Aubert  and  Papelier's  Exer- 
cices  de  G^om^trie  analytique,  by  F.  M.  Mor- 
gan; Hardy's  Orders  of  Infinity,  by  W.  A* 
Hurwitz;  Smith  and  Karpinski's  Hindu- 
Arabic  Numerals,  by  J.  V.  McKelvey;  Dal- 
wigk's  Darstellende  Geometric,  by  J.  V.  Mc- 
Kelvey; Schmid's  Darstellende  Geometric,  by 
Virgil  Snyder;  Auerbach's  Graphische  Dar- 
stellung,  by  Virgil  Snyder;  Meyer's  Differ- 
ential- und  Integralrechnung,  by  Virgil 
Snyder ;  Note  on  "  The  discovery  of  inversion," 
by  Arnold  Emch;  Correction;  "Notes";  and 
"  New  Publications." 


SPECIAL  ARTICLES 


THE  mENTITY  OP  HELIOTROPISM  IN  ANIMALS  AND 
PLANTS.      SECOND    NOTE  ^ 

Paul  Bert  had  shown  in  1869  that  if  the 
small  fresh-water  crustacean  Daphnia  is  ex- 
posed to  a  solar  spectrum  it  goes  towards  the 
source  of  light  in  all  parts  of  the  visible  spec- 
trum, but  most  rapidly  in  the  yellow  or  green. 

n  fut  facile  de  remarquer  qu'elles  accouraient 
beaucoup  plus  rapidement  an  jaune  ou  au  vert 
qu'a  toute  autre  couleur.2 

The  fact  of  the  predominance  of  the  helio- 
tropic  efficiency  of  the  yellowish-green  in  these 
and  some  other  animals  led  the  ophthalmol- 
ogist Hess  to  two  assumptions,  first  that  they 
are  totally  color-blind  (since  the  yellowish- 
green  part  of  the  spectrum  is  the  brightest  for 
the  eye  of  the  totally  color-blind  human)  and 
second,  that  the  sensation  of  brightness  is  the 
cause  of  the  heliotropic  reaction  of  animals. 
It  is  obvious  that  these  conclusions  go  beyond 
the  facts,  since  we  have  no  proof  for  the  as- 
sumption that  the  heliotropic  effects  of  light 
in  lower  animals  are  accompanied  or  deter- 

1  Loeb  and  Wasteneys,  Proc,  Nat,  Aoad,  Sc,  I., 
p.  44,  1915. 

a  Paul  Bert,  Arch,  de  Physiol,  II.,  p.  547,  1869. 


mined  by  any  sensations  of  brightness  and 
since  totally  color-blind  humans  do  not  show 
any  positive  heliotropism.  In  consequence  of 
his  two  arbitrary  assumptions,  Hess  is  forced 
to  the  further  conclusion  that  the  heliotropic 
reactions  in  animals  and  plants  can  not  be 
identical,  since  he  does  not  seem  ready  to  dis- 
cuss the  light  and  color  sensations  of  plants, 
and  he  tries  to  support  this  conclusion  by  the 
statement  that  heliotropic  plants  and  animals 
are  sensitive  to  different  parts  of  the  spectrum, 
all  animals  to  the  yellowish-green,  all  plants 
to  the  blue.  We  have  already  pointed  out  in 
our  previous  note*  that  this  latter  statement  is 
not  correct,  since  we  were  able  to  show  that  for 
the  positively  heliotropic  animal,  Eudendrium, 
the  most  efficient  part  of  the  spectrum  lies  in 
a  carbon  arc  spectrum  in  the  blue  near  the 
region  A  =  474  /xfx,  where  it  also  lies,  according 
to  Blaauw,  for  the  seedlings  of  oats. 

It  seemed  of  interest  to  find  out  whether  for 
different  motile  unicellular  organisms  which 
contain  chlorophyll  and  which  are  on  the 
border  line  between  plants  and  animals  the 
most  efficient  part  of  the  spectrum  for  the 
production  of  heliotropic  reaction  lies  always 
in  the  same  region.  We  investigated  the  re- 
actions of  ChlamydomoncLS  pisiformis  and  of 
Euglena  viridis  in  a  carbon  arc  spectrum. 
The  investigation  of  the  behavior  of  these 
organisms  in  the  spectrum  showed  a  marked 
difference.  Euglena  gather  in  the  blue  part 
of  the  spectrum,  usually  in  the  region  between 
X  =  438  and  \  =  510  fifi.  The  densest  gather- 
ing was  generally  in  the  region  of  A  =  475  ^ifu 
In  the  case  of  Chlamydomonas  the  gathering 
always  went  much  farther  towards  the  yellow, 
usually  having  its  limit  in  the  region  of  about 
X  =  660  or  A  =  670^/1.  It  was  in  most  cases 
not  easy,  however,  to  ascertain  the  region  of 
maximal  gathering,  though  in  many  cases  it 
seemed  to  be  about  A  =  520  ^l/du  The  most  re- 
markable difference  between  the  behavior  of 
the  two  forms  in  the  spectrum  was  therefore 
the  fact  that  Chlamydomonas  was  sensitive  to 
longer  waves  than  Euglena, 

It  soon  became  obvious  that  this  method  of 
procedure  does  not  permit  the  decision  of  the 

8  Loeb  and  Wasteneys,  Proc,  Nat.  Acad,  Sc,  I., 
p.  44,  1915. 
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question  of  the  relative  efficiency  of  the  differ- 
ent parts  of  the  spectrum  for  both  forms  with 
sufficient  accuracy.  We  selected,  therefore,  a 
diferent  method  which  allowed  us  to  compare 
the  relative  efficiency  of  two  narrow  parts  of 
the  spectrum.  A  carbon  arc  sx)ectrum,  23  cm. 
wide,  was  thrown  on  a  black  screen  88  (see 


M^-TT" 


Fio.  1. 

Fig.  1)  with  two  slits  a  and  h  in  the  two  differ- 
ent parts  of  the  spectrum  which  were  to  be 
compared  in  regard  to  their  heliotropic  effi- 
ciency. The  two  beams  of  light  passing 
through  the  slits  are  reflected  by  the  two 
mirrors  M  and  M^  into  the  square  glass  trough 
m  such  a  way  as  to  strike  the  same  region  g 
d  the  back  wall  of  the  trough.  The  glass 
trough  is  surrounded  by  black  paper  except  at 
R  and  R^  where  the  two  beams  of  light  enter 
from  the  mirrors.  Before  the  experiment  be- 
gins, all  the  organisms  are  collected  in  the 
i^on  g  hj  s,  special  arrangement  which  need 
not  be  described  here.  As  soon  as  the  sx)ectrum 
is  turned  on,  these  organisms  are  simultane- 
ously exposed  to  two  different  beams  of  light 
which  come  from  the  two  mirrors  M  and  M^, 
When  one  type  of  light,  e,  g,,  that  from  M, 
is  much  more  efficient  than  the  other  coming 
from  Jlfj,  practically  all  the  organisms  are 
oriented  by  the  light  from  M  and  move  toward 


this  mirror,  collecting  in  the  region  R,  When 
the  relative  efficiency  of  the  two  types  of  light 
is  almost  equal  the  organisms  move  in  almost 
equal  numbers  to  R  and  R^.  By  using  as  a 
standard  of  comparison  the  same  region  of 
the  spectrum  and  successively  altering  the  posi- 
tion of  the  other  slit  in  the  spectrum  we  were 
able  to  ascertain  with  accuracy  the  relative 
efficiency  of  the  different  parts  of  the  spectrum 
for  the  two  forms  of  organisms.  When  the  two 
parts  of  the  spectrum  which  are  to  be  compared 
are  very  close  to  each  other  it  is  necessary  to 
deflect  the  beams  with  the  aid  of  deflecting 
prisms,  before  they  reach  the  two  mirrors.  It 
turned  out  in  these  experiments  that  for 
Euglena  the  region  of  maximum  efficiency  was 
in  the  blue  between  A  =  462  and  A  =  492^; 
while  for  Chlamydomonas  it  was  in  the  green 
or  greenish-yellow  between  A  =  529  and 
A  =  539  fifi.  In  other  words,  Euglena  behaved 
like  the  seedlings  of  oats  and  like  Eudendrium, 
both  of  which  had  their  maximum  of  efficiency 
in  the  blue  (in  the  carbon  arc  spectrum); 
while  Chlamydomonas  behaved  like  Daphnia, 
We  may  remark  incidentally  that  earlier  ex- 
periments by  Loeb  and  Maxwell^  on  Chlamy" 
domonaa  had  led  these  authors  to  the  same 
conclusion. 

From  the  viewpoint  of  Hess,  which  seems 
to  have  met  the  approval  of  several  German 
physiologists,  we  should  be  forced  to  conclude 
that  the  uniceUular  green  organism,  Chlamy- 
domonas,  has  sensations  of  brightness,  that 
it  is  totally  color-blind  and  that  it  is  not  helio- 
tropic; while  the  uniceUular  green  organism, 
Euglena,  has  no  sensations  of  brightness,  is 
not  color-blind  and  is  heliotropic.  The  con- 
fusion created  by  this  mode  of  reasoning  is 
increased  if  we  consider  that  Chlamydomonas 
is  usually  claimed  by  the  botanist  and  Euglena 
by  the  zoologist. 

We  are  inclined  to  put  a  different  interpre- 
tation upon  our  observations,  namely,  that 
heliotropic  reactions  may  be  determined  by 
two  different  types  of  photosensitive  substances 
or  by  the  same  type  of  photosensitive  substance 
in  two  modifications.  One  of  these  types  of 
substances  or  modiflcations  has  its  maximum 

^Univ.  CaUf.  Puhh,  Physiology,  HI.,  p.  195, 
1910. 
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of  sensitiyenesB  in  the  blue  (in  the  neighbor^ 
hood  of  A =477  fifi),  the  other  in  the  yellowiflh- 
green  (in  the  region  of  X  =  534/ifi).  The 
latter  type  is  found  in  Ohlamydomonas, 
Daphnia,  the  larv»  of  barnacles  and  other 
organisms;  the  former  type  exists  in  Euglena, 
Eudendrium,  the  seedlings  of  oats  and  others. 

It  seems  of  interest  to  call  attention  to  the 
fact  that  according  to  the  measurements  of 
Trendelenburg  the  visual  purple  in  the  eye  of 
the  rabbit  is  bleached  most  rapidly  by  light 
of  the  wave-length  X  =  536/ifu  As  Euehne 
had  already  shown,  visual  purple  is  not  affected 
by  red  light,  and  only  feebly  by  yellow  light. 
The  relative  efficiency  of  different  parts  of  the 
spectrum  for  the  heliotropic  reactions  of 
Chlamydomonas  coincides,  therefore,  approxi- 
mately with  the  relative  bleaching  power  of 
rays  of  different  wave-lengths  for  visual  purple. 
This  makes  it  almost  appear  as  if  in  the  one 
group  of  organisms,  namely,  those  which  be- 
have like  Daphnia  or  Chlamydomona^,  the 
heliotropic  reactions  were  determined  by  a  sub- 
stance or  by  substances  which  behave  in  regard 
to  photosensitiveness  like  visual  purple;  and 
which  may  possibly  be  identical  with  visual 
purple. 

This  assumption  allows  us  to  explain  the 
heliotropic  reactions  of  lower  organisms  with- 
out arbitrarily  ascribing  to  them  sensations 
of  brightness  the  existence  of  which  can  in 
their  case  not  be  proved.  And,  furthermore, 
when  the  heliotropic  effect  of  rays  of  different 
wave-lengths  upon  lower  organisms  is  found 
to  run  parallel  to  their  effect  upon  the  bleach- 
ing of  visual  purple  (as  it  does  in  Daphnia 
and  Chlamydomonas)  it  seems  more  rational 
and  promising  to  conclude  that  the  heliotrop- 
ism  in  these  cases  is  caused  by  a  substance  or 
substances  which  behave  photochemically  like 
visual  purple  than  that  these  lower  organisms 
suffer  from  total  color-blindness.  We  have 
already  shown  in  our  first  note  that  the  theory 
of  heliotropic  orientation  is  independent  of 
the  relative  efficiency  of  different  wave-lengths. 

We  may  summarize  the  results  of  our  experi- 
ments in  the  following  way : 

1.  The  validity  of  the  l^unsen-Boscoe  law 
for  the  heliotropic  reactions  of  certain  (and 
possibly  all)  plants  and  animals  suggests  that 


these  reactions  are  due  to  a  chemical  action 
of  the  light. 

2.  There  seem  to  exist  two  tyi)es  of  helio- 
tropic substances,  one  with  a  mi^Tinniifw  of 
sensitiveness  (or  absorption)  in  the  yellowish- 
green  (near  k  =  6MfjLfi)  and  the  second  with 
a  maximum  of  sensitiveness  in  the  blue  (near 
\  =  ^77  fjLfi).  Visual  purple  is  a  representa- 
tive of  tiie  former  type. 

8.  The  photosensitive  substance  of  the  visual 
purple  type  occurs  in  the  protozoan  Ghlamy^ 
domonas,  which  is  usually  stated  to  be  a  plant, 
in  Daphnia  and  many  other  organisms.  The 
photosensitive  substance  with  the  maximal 
sensitiveness  in  the  blue  is  found  in  Euglena, 
in  many  plants  and  in  certain  animals*  e.  g,, 
Eudendrium  and  probably  others.* 

4.  It  would,  therefore,  be  wrong  to  state  that 
the  one  type  of  photosensitive  substances  is 
found  exclusively  in  plants  and  the  other  ex- 
clusively in  animals.  As  a  matter  of  fact  they 
are  distributed  independently  of  the  syste- 
matic boundaries  between  the  two  groups  of 
organisms. 

6.  It  is  immaterial  for  the  theory  of  helio- 
tropism  to  which  of  the  two  types  the  photo- 
sensitive substance  in  any  given  heliotropic 
organism  belongs.       Jacques  Loeb, 

Hardolph  Wasteneys 

The  Bookxfelleb  Ikstitutx 
FOE  Medical  Hbseabch, 
New  Yoek 


AMEBIC  AN    ASSOCIATION    FOB    TBE    AD-- 
VANCEMENT  OF  SCIENCE 

SECTION  M,  AOBICULTUSE 

The  first  meeting  of  Section  M,  Agriculture,  of 
the  American  Association  for  the  Advancement  of 
Science,  was  held  in  the  Engineering  Bailding  of 
the  University  of  Pennsylvania,  Philadelphia,  De- 
cember 30,  1914. 

The  inauguration  of  the  new  section  was  par- 
ticularly auspicious,  and  the  large  attendance  was 
encouraging  as  indicating  wide  interest.  Dr. 
Charles  W.  Eliot,  president  of  the  Association, 
presided  at  the  opening  of  the  meeting,  and  in  a 
brief  address  called  attention  to  the  great  impor- 
tance of  the  agricultural  industry,  and  expressed 

BThis  seems  to  be  indicated,  by  the  work  of 
Parker  and  his  pupils. 
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bis  gratification  at  the  provision  of  the  section. 
It  is  high  time,  be  said,  that  we  began  to  attend 
to  the  bailding  up  of  American  agriculture,  and 
to  recognize  its  basis  in  science.  He  expressed 
his  special  interest  in  the  teaching  of  agricul- 
ture on  account  of  the  opportunity  it  offered  for 
furthering  the  teaching  of  natural  sciences  in  the 
schools.  This,  he  declared,  is  the  great  reform 
needed  in  American  education.  The  popular  in- 
terest now  aroused  in  agricultural  teaching  offers 
an  entering  wedge  in  this  direction,  and  gives 
hope  for  the  accomplishment  of  even  greater  re- 
forms. Country-life  development  Dr.  Eliot  pro- 
nounced ''one  of  the  greatest  humanitarian  move- 
ments of  this  age."  Our  race  can  not  endure 
nrban  life  and  the  factory  system,  he  said;  the 
ill  effects  of  it  have  already  been  seen.  * '  Hence 
anything  that  leads  men  into  the  country  where 
they  may  lead  a  wholesome  existence  is  contrib- 
Qting  to  a  necessarily  humanitarian  movement." 

These  remarks  furnished  an  appropriate  intro- 
duction to  the  vice-presidential  address  of  Pro- 
fessor L.  H.  Bailey,  on  ''The  Place  of  Research 
and  of  Pnblieity  in  the  Forthcoming  Country 
Life  Development."  The  address  was  essen- 
tially a  plea  for  the  principles  of  democracy,  ap- 
proached from  the  standpoint  of  the  public  serv- 
ice institutions  for  agriculture,  and  especially  the 
new  national  work  for  agricultural  extension. 

The  other  feature  of  the  meeting  was  a  sym- 
posium devoted  to  "The  Field  of  Rural  Econom- 
ies.'' This  was  participated  in  by  four  speak- 
ers, who  dealt  with  several  phases  of  the  general 
subject.  In  opening  the  subject,  Hon.  Carl  Vroo- 
man,  Assistant  Secretary  of  Agriculture,  discussed 
"Bnral  Economies  from  the  Standpoint  of  the 
Farmer.''  He  corrected  some  of  the  false  impres- 
sions as  to  the  advantages  of  high  acre  yields, 
pointing  out  that  the  plain  business  question  is 
not  how  mueh  the  farmer  could  produce  if  he  had 
no  regard  for  the  cost,  but  how  much  he  can  af- 
ford to  produce  under  present  American  condi- 
tions. He  showed  by  statistics  that  the  largest 
crops  do  not  necessarily  mean  the  largest  net  in- 
come to  the  farmer,  and  that  in  years  of  relatively 
small  production  he  often  realizes  quite  as  much 
from  his  crops  as  in  years  of  maximum  yield. 

Secretary  Vrooman  laid  much  emphasis  on  the 
importance  of  the  problems  of  distribution  and 
marketing,  enforcing  his  remarks  by  illustrations 
from  his  own  experience  as  a  farmer.  While  ad- 
mitting the  necessity  for  middlemen  and  other  in- 
termediaries, he  protested  against  any  allied  in- 


terest taking  more  than  a  legitimate  profit  from 
the  fanner.  He  declared  that  the  average  farmer 
is  only  making  wages:  he  is  not  making  a  profit 
over  his  wages  and  the  interest  on  his  invest- 
ment. Until  the  problems  of  agricultural  eco- 
nomics are  solved  there  is  little  encouragement  for 
him  in  attempting  to  raise  larger  crops.  "Eco- 
nomic justice  to  the  farmer  and  producing 
classes, ' '  he  said, ' '  must  be  the  basis  of  the  higher 
civilization  which  we  picture." 

In  discussing  "Credit  and  Agriculture,"  Pro- 
fessor G.  N.  Lauman,  of  Cornell  University, 
maintained  that  in  this  country  credit  has  not 
been  generally  available  to  the  farmer  except  at  a 
considerable  premium,  and  that  in  order  to  de- 
velop American  agriculture  and  rural  life  it  must 
be  made  feasible  for  a  man  to  be  successively  a 
farm  laborer,  a  farm  renter  and  a  farm  owner. 
Short-time  credit  was  held  to  be  a  distinctly  local 
matter.  The  community  should  rally  all  its  capi- 
tal to  develop  itself,  and  should  organize  to  furnish 
the  basis  for  a  closer  association  between  itself 
and  existing  banking  and  credit  facilities.  The 
great  social  and  ethical  gains  from  the  small  credit 
unions  of  Europe  was  explained,  especially  in  help- 
ing the  small  farmer. 

In  order  to  bring  outside  capital  into  agriculture 
it  is  necessary  to  meet  the  demands  which  such  cap- 
ital makes.  Credit,  it  was  declared, ' '  has  no  better 
basis  than  farm  values  made  fluid."  Rightly 
developed,  bonds  based  on  land  mortgages  have 
no  superiors  in  the  investment  field.  These,  it  was 
explained,  should  be  of  small  enough  denomina- 
tions to  be  accessible  to  all  classes  and  available 
on  all  exchanges.  But  the  prevalent  machinery 
for  this  is  too  expensive  a  burden  on  agriculture. 

Professor  Lauman  did  not  advocate  leaving  the 
problem  to  either  the  government  or  to  private 
capital  for  solution,  but  urged  organization.  "If 
agriculture  organized  to  make  it  possible  to  de- 
mand the  lowest  rates  of  interest  the  market  af- 
fords, can  not  live  and  develop,  not  even  state  aid 
will  prevent  its  ultimate  decay. ' ' 

In  a  paper  on  "Marketing  and  Distribution 
Problems,"  Mr.  C.  J.  Brand,  of  the  Department 
of  Agriculture,  presented  the  needs  of  the  farmer 
in  the  way  of  assistance  in  establishing  a  market 
system  which  will  return  to  him  the  true  value  of 
the  various  crops  he  produces,  minus  reasonable 
charges  for  handling,  transportation  and  the  legiti- 
mate profits  of  middlemen.  He  outlined  the  vari- 
ous lines  of  study  which  are  being  pursued  by  the 
Office  of  Markets  and  Rural  Organization.  These 
are  concerned,  in  part,  with  a  study  of  conditions 
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as  they  actually  exist  over  the  country  in  the 
handling  and  marketing  of  cotton,  grain,  live  stock, 
meat  and  meat  products,  fruits,  vegetables,  dairy 
and  other  products,  followed  through  from  the 
producer  to  the  consumer,  with  statistical  studies 
of  supply  and  demand.  Market  grades  and  stand- 
ards are  also  being  investigated,  with  the  object 
of  effecting  greater  uniformity;  and  transporta- 
tion and  storage,  as  to  methods,  the  adequacy  of 
facilities,  and  the  relation  of  warehousing,  refrig- 
eration, etc.,  to  prices  and  to  stabilizing  supplies. 
Market  surveys  are  being  made  with  a  view  to 
collecting  facts  and  developing  methods  for  bring- 
ing useful  information  in  regard  to  prices  and 
supplies  promptly  to  producers  and  consumers. 
The  practise  in  vogue  in  marketing  and  distribu- 

I 

tion  in  large  cities  is  the  subject  of  a  special  in- 
quiry, to  make  comparisons  and  arrive  at  the  most 
advantageous  plans.  Direct  dealing  through 
marketing  by  parcel  post  and  by  express  is  being 
studied,  not  only  as  to  practicability  and  advan- 
tages, but  as  to  systems  for  bringing  producers  and 
consumers  into  contact  and  establishing  their  busi- 
ness relationships.  Cooperative  buying  and  selling 
naturally  attracts  considerable  attention,  with  in- 
quiry into  the  methods  and  success  of  organiza- 
tions, and  the  supplying  of  assistance  in  organiza- 
tion, systems  of  accounting,  auditing,  etc. 

The  partial  enumeration  of  these  lines  of  effort 
illustrated  some  of  the  problems  in  marketing. 
From  a  consideration  of  cotton  handling  and 
marketing,  Mr.  Brand  showed  that  the  acute 
problems  are  not  confined  to  perishable  crops. 
The  cantaloupe  trade  was  cited  to  show  an  overde- 
velopment of  the  industry,  due  to  ignorance  as  to 
the  development  of  competitive  areas,  which  in 
1914  resulted  in  disaster  to  the  producers  and  to 
the  large  distributors.  As  usual,  the  slump  in 
prices  was  not  reflected  in  the  retail  trade,  con- 
sumers paying  practically  as  much  as  in  a  year  of 
scarcity,  while  the  surplus  went  to  the  dump.  The 
conclusion  is  that  "until  we  have  a  more  complete 
system  of  information  and  a  better  adjustment  of 
production  to  market  requirements,  this  problem 
will  continue  to  be  with  us." 

Cooperation  was  not  regarded  as  necessarily  the 
panacea  for  all  marketing  troubles.  Organization 
was  favored,  but  alone  it  is  not  sufficient;  it  must 
be  accompanied  by  skilful  and  intelligent  manage- 
ment. To  protect  shippers  from  imposition  and 
misrepresentation  at  large  markets  and  terminals, 
a  licensed  inspection  system  was  suggested,  and  il- 
lustrations of  the  use  it  could  serve  were  cited. 

*'The  Distinction  Between  Efficiencv  in  Produc- 


tion and  Efficiency  in  Bargaining"  was  well  illus- 
trated by  Dr.  T.  N.  Carver,  of  Harvard  University. 
He  explained  that  every  legitimate  business  is 
made  up  of  two  parts,  one  of  which  may  be  called 
producing,  including  any  handling  of  the  material 
which  renders  it  more  usable  or  useful,  and  the 
other  bargaining,  t.  e.,  buying  and  selling,  borrow- 
ing and  lending.  Many  of  the  supposed  economies 
of  large-scale  business  turn  out  upon  examination 
to  be  advantages  in  bargaining  rather  than  econ- 
omies in  production.  In  most  lines  of  business 
there  is  a  certain  size  which  gives  the  maximum 
efficiency  in  production,  and  also  in  bargaining. 
These  do  not  necessarily  coincide,  but  as  a  rule, 
the  size  which  gives  the  maximum  efficiency  in  bar- 
gaining is  larger  than  that  for  production. 

In  agriculture  the  most  efficient  producing  unit 
was  said  to  be  the  one-family  farm,  provided  with 
the  best  teams,  tools  and  general  equipment.  This 
gives  the  highest  average  product,  man  for  man. 
If  the  large  farmer  is  able  to  command  some  spe- 
cial advantages  in  securing  cheap  labor,  he  may 
beat  the  small  farmer  in  competition  with  him,  but 
this  is  advantage  in  bargaining.  His  profit  may 
]>c  larger,  in  spite  of  the  lower  average  productiv- 
ity of  the  persons  engaged.  The  foisting  upon  the 
rural  districts  of  a  large  supply  of  cheap  labor  is 
designed  to  give  the  large  farmer  an  advantage  in 
purchasing  his  labor. 

Again,  it  was  pointed  out  that  in  buying  his  sup- 
plies and  in  selling  his  products,  especially  if  they 
are  perishable,  the  large  farmer  usually  has  an  ad- 
vantage. *  *  The  small  farmer  of  the  present  day  is 
the  only  large  class  which  regularly  buys  its  raw 
material  at  retail  and  sells  its  finished  product  at 
wholesale."  This  can  be  overcome  by  "collective 
bargaining"  or  cooperation,  which  may  give  the 
small  farmer  the  same  advantages  which  the  large 
farmer  enjoys;  and  the  same  is  true  in  borrowing 
capital.  Hence  for  the  small  farmer,  who  appears 
to  be  efficient  in  production,  organization  into 
larger  units  was  urged,  to  overcome  inefficiency  in 
buying  and  selling. 

Dean  E.  Davenport,  of  the  University  of  Illinois, 
was  elected  vice-president  and  chairman  of  the  sec- 
tion for  the  ensuing  year,  Dr.  A.  C.  True,  of  the 
Office  of  Experiment  Stations,  was  chosen  mem- 
ber of  the  General  Committee  of  the  Association; 
Dr.  W.  A.  Taylor,  of  the  Bureau  of  Plant  Indus- 
try, member  of  the  council,  and  President  Kenyon 
L.  Butterfield,  of  Massachusetts,  a  member  of  the 
sectional  committee   (for  five  years). 

E.  W.  Allen, 

Secretary 
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THE  VALUE  OF  ZOOLOGY  TO  HUMANITY^ 
THE  CULTUBAL  VALUE  OF  ZOOLOGY 

All  sciences  are  so  interrelated  that  it 
is  not  easy  to  point  ont  the  distinctive  con- 
tributions of  any  one  science  to  human 
welfare,  and  in  particular  I  have  found  it 
impossible  to  separate  zoology  from  other 
biological  sciences  in  this  regard.  Accord- 
ingly, in  what  I  shall  say  it  will  be  under- 
stood that  I  am  speaking  for  all  the  bio- 
logical sciences  and  not  for  zoology  alone. 

Again  culture  is  no  single  definite  object, 
but  a  general  and  rather  indefinite  ideal. 
There  are  many  kinds  of  culture — physical, 
intellectual,  moral,  esthetic,  religious,  gov- 
ernmental, etc. — ^but  each  and  all  forms  of 
culture  may  be  regarded  from  the  stand- 
point of  the  individual  or  from  that  of 
society;  the  former  we  call  education,  the 
latter  civilization. 

L    CONTRIBUTIONS  OP  BIOLOGY  TO  EDUCATION 

The  method  of  the  scientist  is  to  general- 
ize only  from  particular  objects  or  phe- 
nomena, and  a  naturalist,  if  asked  what 
the  cultural  value  of  biology  is,  would  ask 
to  see  some  of  the  specimens.  The  members 
of  this  society  are  my  specimens,  my  living 
exhibits  of  the  cultural  value  of  biology. 
What  are  your  distinctive  cultural  char- 
acteristics T  To  avoid  the  personal  error 
it  would  have  been  well  to  have  asked  each 
one  of  you  to  describe  the  characteristics  of 
some  other  member  of  the  society,  but  ma- 
king allowance  for  the  personal  error,  I 
believe  that  the  biologist  shows  the  follow- 
ing qualities: 

1.  Immense  enthusiasm  and  intense  con- 

1  Four  papers  in  a  symposium  before  the  Amer- 
ican Society  of  Naturalists,  Philadelphia,  De- 
cember 31,  1914. 
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centration  in  his  work.  He  desires  no 
vacations  except  for  bug-hunting  and  col* 
lecting.  His  idea  of  a  good  time  is  to  have 
a  d^y  off  for  work  with  his  microscope. 
He  is  a  biologist  because  the  tendency 
within  him  is  too  strong  to  be  resisted.  He 
feels  that  he  was  bom  for  one  work  only. 
In  a  peculiar  sense  he  has  had  the  baptism 
of  science — ^he  has  "renounced  the  Devil 
and  all  his  works,  the  vain  pomp  and  gloiy 
of  the  world/'  and  has  devoted  himself 
with  singleness  of  purpose  to  one  particular 
subject  which  seems  to  him  the  central 
theme  from  which  all  others  radiate. 

But  this  very  enthusiasm  and  concen- 
tration has  its  dangers  for  it  is  liable  to 
destroy  the  sense  of  peispectiye  and  pro- 
portion. President  Lowell  has  several 
times  referred  to  a  university  course, 
whether  real  or  mythological  he  does  not 
say,  on  the  **  Antennae  of  the  Paleozoic 
Cockroach" — a  highly  specialized  course, 
it  must  be  admitted,  and  yet  probably  no 
more  so  than  many  others  to  be  found  in 
our  Tiniveisities.  Our  opinions  regarding 
the  value  of  any  subject  are  greatly  influ- 
enced by  our  knowledge  or  ignorance  of 
that  subject.  There  are  persons  who  laugh 
at  all  foreigners;  they  think  ''they  are  so 
funny."  There  can  be  no  doubt  that  spe- 
cialization on  any  subject  which  is  out  of 
the  ordinary  seems  funny  to  those  who 
think  only  conventional  thoughts.  A  great 
biologist  was  once  at  a  public  reception 
where  he  looked  and  doubtless  felt  much 
out  of  place.  A  society  woman  tried  to 
engage  him  in  small  talk,  but  he  replied, 
*' Madam,  the  Maryland  oyster  is  being 
exterminated."  The  original  ** Professor 
Mooner"  of  the  comic  papers  was  probably 
an  old-fashioned  naturalist.  Intense  devo- 
tion to  work  is  a  fine  thing  and  has  cultural 
value  if  properly  balanced  by  a  true  sense 
of  proportion,  but  the  effect  is  otherwise  if 
this  concentration  blots  out  for  one  the 
rest  of  the  universe. 


The  evil  effects  of  over-specialization  are 
shown  in  many  ways  among  biologists — ^not 
only  in  the  lack  of  ability  to  understand  or 
appreciate  many  other  lines  of  work,  but 
also  by  the  very  prevalent  notion  that  the 
biologist  who  engages  in  economic  work  or 
who  devotes  himself  to  public  service  has 
somehow  lost  caste,  and  aJso  by  the  con- 
trasting opinion  held  by  some  "practical" 
biologists  that  "academic  biology  should  be 
classed  with  embroidery. ' '  There  are  many 
good  biologists  in  economic  work,  but  there 
are  relatively  few  in  public  life,  and  it  is  a 
pity  that  it  is  so,  for  on  many  biological 
problems  of  the  highest  interest  to  society 
the  biologist  could  speak  with  an  authority 
at  least  as  great  as  that  of  the  sociologists, 
who  are  frequently  more  sure  of  our  results 
than  we  are  ourselves,  an  authority  greater 
than  that  of  the  propagandists  who  in- 
vent their  own  biology.  On  the  other  hand, 
there  are  a  few  great  leaders  in  biology 
who  have  become  teachers  and  interpreters 
to  the  plain  people,  men  who  like  HuxIqt, 
Oalton,  Metchnikoff  and  Forel  have  dared 
to  apply  the  teachings  of  biology  to  social 
problems,  and  there  are  more  biologists 
who  would  do  this  if  they  were  not  re- 
strained by  the  fear  of  losing  caste  among 
extreme  specialists. 

But,  after  all,  concentration  and  narrow- 
ness are  by  no  means  characteristic  of  biol- 
ogists and  are  probably  to  be  ascribed  to 
the  weakness  of  human  nature  rather  than 
to  the  influences  of  biology. 

2.  A  second  quality  which  is  more  truly 
distinctive  of  the  biologist  is  to  be  found  in 
his  powers  of  observation  and  imagination. 
Other  sciences  also  train  both  of  these 
faculties,  but  in  a  peculiar  sense  the  living 
world  is  an  eternal  challenge  and  stimulus 
to  the  powers  of  observation  and  construc- 
tive imagination. 

No  one  can  have  failed  to  notice  the  great 
interest  which  all  persons  show  in  living 
objects.     Men,  women  and  children  will 
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watch  without  weariness  the  movements  of 
living  things  when  they  could  not  be  in- 
duced to  study  the  pictures  of  them  in  a 
book.  Even  many  of  the  higher  animals 
show  great  interest  in  and  curiosity  about 
moving  objects  which  would  remain  un- 
noticed if  perfectly  still.  Is  not  the 
source  of  this  universal  interest  in  living 
tilings  to  be  found  in  the  fact  that  we  recog- 
nize in  them  fellow  creatures  with  feelings 
atdn  to  our  ownf  Is  not  the  great  craze 
for  moving  pictures  due  to  the  fact  that  the 
movements  make  the  pictures  live? 

Instinctively  we  recognize  the  kinship  of 
all  living  things ;  instinctively  we  attribute 
to  them  the  joy  and  sorrow,  the  fear  and 
courage,  the  love  and  hate  which  we  also 
experience;  instinctively  our  curiosity  is 
aroused  and  our  observation  and  imagina- 
tion are  stimulated.  And  when  we  are 
older  grown  and  have  learned  more  about 
the  ''mechanism  of  life"  do  we  not  find 
that  our  curiosity,  admiration  and  wonder 
are  increased  rather  than  diminished  t 
Does  not  the  great  mystery  of  life  appeal 
to  the  biologist  even  more  than  to  others  T 
I  am  sure  that  I  represent  the  experience 
of  every  biologist  when  I  say  that  the  living 
world  is  a  powerful  and  unfailing  stimulus 
to  the  faculties  of  observation  and  imagina- 
tion. 

3.  Biology  occupies  a  unique  place 
among  all  the  sciences  in  its  cultivation  of 
esthetic  appreciation  and  broad  sympathies. 
It  was  for  this  reason  that  the  late  Pro- 
fessor Blackie  said  that  he  would  have  all 
young  persons  taught  music  and  natural 
history.  The  naturalist  is  an  artist  in 
spirit  if  not  in  technique.  It  is  sometimes 
a  question  how  to  classify  the  great  artist- 
naturalists  of  the  past  such  as  Leonardo, 
Chamisso,  Gk>ethe  and  Audubon,  and  even 
if  in  these  days  of  greater  specialization 
the  technique  of  art  and  of  science  are 
rarely  combined  in  the  same  person  the 


spirit  of  the  two  is  combined  in  every 
naturalist  worthy  of  the  name  and  not 
infrequently  strives  to  express  itself  in  the 
figures  and  plates  with  which  he  adorns  his 
scientific  papers. 

The  biologist  is  thrilled  by  the  beauty, 
the  fitness,  the  mystery  of  organisms,  and 
no  scientific  explanations  of  this  beauty, 
fitness  and  mystery  can  destroy  the  esthetic 
appreciation  which  they  cultivate.  In  the 
anatomical  study  of  dead  bodies  there  is 
less  of  this  esthetic  sense  than  in  the  study 
of  living,  moving,  sentient  beings,  and  yet 
was  it  not  Johannes  Miiller  who  said  ' '  The 
anatomist  should  have  the  eye  of  an  angel, 
the  hand  of  an  artist  and  the  stomach  of  a 

pig"» 
With  this  esthetic  appreciation  of  nature 

there  is  mixed  a  broad  sympathy  with  all 
living  things.  We  can  appreciate  the  feel- 
ings of  that  student  who  said  that  before  he 
studied  biology  he  used  to  try  to  crush  the 
earthworms  on  the  walks,  but  now  that  he 
had  learned  something  about  their  marvel- 
lous structures  and  habits  he  carefully 
avoided  stepping  on  them.  Every  ornithol- 
ogist can  appreciate  the  feeling  of  St. 
Francis  of  Assisi  who  called  the  birds  his 
brothers.  In  this  building  which  is  a  monu- 
ment to  his  ability  and  energy  I  can  not 
forget  the  naturalist  Montgomery,  who  re- 
membered to  his  dying  day  ' '  the  thrill  with 
which  he  first  heard  the  song  of  the  blue 
bird"  and  who  rejoiced  that  he  was  a  part 
of  inunortal  nature. 

The  biologist  has  his  eyes  open  to  the 
beauties,  the  joys,  the  sufferings  of  living 
things.  What  an  outrage  it  is  that  he  is  so 
often  pictured  as  a  cruel  and  bloody  mon- 
ster !  His  sympathies  extend  not  merely  to 
his  humbler  brothers,  but  his  human  sym- 
pathies are  broadened  and  deepened.  The 
real  naturalist  can  not  look  upon  the  Ger- 
mans or  Russians  or  French  or  English  as 
monsters.     He  recognizes  his  kinship  not 
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merely  in  body,  but  also  in  spirit  to  all  of 
them,  and  he  is  able  to  understand  and 
appreciate  and  in  a  measure  to  sympathize 
with  all  men.  Hate  and  distrust  are  bom 
of  ignorance;  knowledge  brings  i^ympathy. 
**To  know  all  IS  to  pardon  all."  Only  a 
broader  knowledge  of  and  sympathy  with 
our  fellow  men  can  end  class  and  race 
antagonisms  and  guarantee  a  lasting  peace. 
The  study  of  biology,  in  broadening  the 
sympathies  of  men  and  in  cultivating  es- 
thetic appreciation,  occupies  a  unique  place 
among  all  the  sciences. 

These  elements  of  personal  culture  are 
not  absolutely  distinctive  of  the  biologist. 
Some  persons  wander  into  biology  whose 
inherited  tendencies  are  too  strong  to  be 
overcome  by  its  discipline ;  some  good  men 
in  other  fields  are  biologists  gone  astray; 
but  in  general  these  qualities  are  charac- 
teristic of  the  biologist. 

n.  OONTEmUTIONS  OP  BIOLOGY  TO  CIVILIZATION 

1.  First  among  all  the  contributions  of 
science  to  civilization  stands  the  emanci- 
pation of  man  from  various  forms  of  bond- 
age. Science  has  to  a  large  extent  freed 
civilized  man  from  slavery  to  environment ; 
it  has  well-nigh  annihilated  time  and  space, 
it  has  levied  tribute  upon  practically  the 
whole  earth  to  supply  his  wants,  it  has 
taught  him  how  to  utilize  the  great  re- 
sources of  nature  and  to  a  large  extent  it 
has  given  into  his  hands  the  control  of  his 
destiny  on  this  planet. 

In  this  conquest  of  nature  all  sciences 
have  been  represented  and  it  is  difficult  to 
apportion  exactly  the  credit  due  to  each. 
This  is  well  illustrated  by  the  various  claims 
which  are  being  made  at  present  as  to  who 
built  the  Panama  Canal.  It  is  claimed  by 
Colonel  Roosevelt,  by  the  army  and  navy, 
by  the  engineers,  by  the  doctors  and  sani- 
tarians, and  one  ought  not  to  foi^et  the 
workmen  from  the  United  States  and  the 


Jamaica  negroes,  though  they  are  saying 
little  about  it.  That  biologists  can  put  in 
a  strong  claim  can  not  be  doubted  when  we 
reflect  upon  the  former  French  attempt  to 
build  the  canal  and  the  ravages  of  malaria 
and  yellow  fever  which  helped  to  defeat 
that  enterprise.  I  suggest  as  a  topic  for  a 
general  debate  at  the  meetings  of  the 
American  Association  for  the  Advance- 
ment of  Science  at  the  Panama-Pacific 
Exposition  next  summer  this  question, 
"Who  built  the  Panama  Canal!"  I  am 
sure  that  biology  will  be  able  to  show  that 
it  is  entitled  to  a  large  share  of  the  credit. 

The  contributions  of  biology  to  civiliza- 
tion are  not  generally  regarded  as  equal  to 
those  of  physics,  chemistry  or  engineering, 
and  yet  they  are  many  and  great  and  are 
constantly  increasing  in  importance.  In- 
deed, the  debt  of  civilization  to  biology  is 
absolutely  incalculable,  as  may  be  appre- 
ciated when  one  mentions  merely  the  names 
of  some  of  the  biological  sciences,  as  for 
example,  agriculture,  animal  breeding,  bac- 
teriology, experimental  medicine,  pathol- 
ogy, parasitology,  physiology,  sanitation. 
All  of  the  great  advances  in  these  fields  in 
recent  years  are  the  results  of  the  study  of 
living  things,  whether  that  study  was  done 
in  a  biological  laboratory  or  not,  and  they 
are  therefore  the  contributions  of  biology 
to  culture.  Indeed,  the  very  continuance 
of  civilization  depends  upon  biology;  there 
were  civilizations  of  the  past  which  went 
down  under  the  onslaughts  of  pestilence 
and  famine,  as  well  as  of  war,  and  if  our 
civilization  is  to  advance  it  must  rely  upon 
biology  to  teach  improved  methods  of  ward- 
ing off  disease,  of  increasing  and  conserving 
the  food  supply  and  of  improving  the 
human  breed. 

2.  But  the  highest  service  of  science  to 
culture  has  been  in  the  emancipation  of  the 
mind,  in  freeing  men  from  the  bondage  of 
superstition  and  ignorance,  in  helping  man 
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to  know  hiinsdf .  The  message  of  science  to 
mankiDd  has  ever  been  the  message  of 
intellectnal  enlightenment  and  liberty, 
'^Ye  shall  know  the  truth  and  the  truth 
shall  make  yon  free." 

The  greatest  contribution  of  biology  to 
intellectual  emancipation  has  been  the  doc- 
trine of  evolution,  that  great  theory  which 
has  revolutionized  all  our  thinking  regard- 
ing man  and  nature.  And  evolution  is  the 
distinctive  contribution  of  biology  to  civil- 
ization, for  it  was  in  the  living  world  and 
especially  in  the  human  realm  that  the 
doctrine  of  evolution  came  as  the  great 
emancipator  from  superstition  and  igno- 
rance. The  greatest  theme  of  evolution  is 
not  the  origin  of  species,  nor  even  the  origin 
of  living  things,  but  rather  the  oneness  of 
all  life.  This  is  indeed  the  greatest  prin- 
ciple of  biology,  namely,  that  through  all 
the  endless  diversity  of  the  living  world 
there  runs  this  fundamental  similarity  and 
nnity.  We  also  are  living  things  and  all 
that  concerns  other  forms  of  life  is  of 
direct  interest  to  us.  In  the  lower  organ- 
isms we  see  ourselves  in  simpler  and  more 
primitive  form ;  we  see  man  from  the  stand- 
.point  of  the  whole  living  world,  as  superior 
beings  in  another  planet  might  look  upon  us, 
and  as  a  result  we  have  ceased  to  a  large 
extent  to  regard  the  universe  as  existing 
tterely  for  us.  In  this  intellectual  revolu- 
tion we  have  ceased  to  occupy  a  position 
of  solitary  grandeur  in  a  little  human  uni- 
verse; we  have  not  grown  less,  but  nature 
has  become  so  much  greater  that  man's 
relative  position  in  nature  has  changed. 

Contrast  the  old  view  of  creation,  that 
ihe  universe  was  made  in  six  literal  days, 
with  the  revelations  of  science  as  to  the 
immensity  and  eternity  of  natural  proc- 
esses. Contrast  the  old  view  that  all  organ- 
isms arose  suddenly  by  divine  fiat  with  the 
view  that  animals  and  plants  and  the  world 
itself  are  the  result  of  an  immensely  long 


process  of  evolution.  Contrast  the  old 
anthropocentric  view  of  nature  and  of 
man  with  the  new  biocentric  view  which 
evolution  has  revealed ;  the  old  notion  that 
man  was  absolutely  distinct  from  aU  other 
creatures  with  the  new  conception  of  the 
oneness  of  life.  As  Darwin  so  beautifully 
says, 

There  is  cprandeur  in  this  view  of  life  with  its 
several  powers  havin^r  been  breathed  by  the  Cre- 
ator into  a  few  forms  or  into  one,  and  that  whilst 
this  planet  has  gone  cycling  on  according  to  the 
first  law  of  gravity  from  so  simple  a  beginning 
endless  forms  most  beautiful  and  most  wonderful 
have  been  and  are  hemg  evolved. 

Biology  has  changed  our  whole  point  of 
view  as  to  nature  and  man  and  has  thus 
contributed  more  than  any  other  science  to 
the  intelleetual  emancipation  of  mankind. 

Edwin  G.  Conklin 
Princeton  Univebsitt 


THE  VALUE  OF  SCIENTIFIC  GENEALOGY 

From  out  of  the  middle  ages  when  learn- 
ing was  treasured  by  encloistered  scholastics 
has  come  the  tradition  that  science  is  neces- 
sarily esoteric;  and  that  pure  science  has 
little  or  nothing  to  do  with  human  affairs ; 
and  thus  is  to  be  contrasted  sharply  with 
the  humanities.  During  the  past  half  cen- 
tury anthropology,  social  as  well  as  phys- 
ical psychology  and  psychiatry,  and  medi- 
cine have  developed  into  well-recognized 
sciences  proceeding  by  methods  as  objective 
and  experimental  as  physics  or  chemistry 
and  contributing  to  our  knowledge  of  the 
field  lying  between  the  sciences  of  biology 
and  chemistry;  and  of  behavior  and  mor- 
phology. To-day  the  man  of  science  is  quite 
willing  not  only  to  apply  to  the  human 
species  the  laws  that  have  been  determined 
by  the  study  of  other  organisms,  but  he  is 
recognizing  that  man  himself  is  as  good 
material  to  use  in  getting  at  scientific  prin- 
ciples as  any  other  species;  and  that  in 
certain  subjects  man  affords  the  hesi  mate- 
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rial  for  scientific  investigation,  and  that 
the  investigation  of  man  gives  a  peculiar 
zest  to  research  because  the  results  are  so 
obviously  applicable  to  our  human  life.  No 
doubt  these  considerations  are  responsible 
for  the  fact  that  to-day  we  are  enquiring 
into  the  value  of  scientific  genealogy. 

Although  the  copy-book  states  that  man 
is  an  animal,  it  appears  that,  until  recently, 
zoologists  considered  that  man  is  an  an- 
thropos  and  they  had  nothing  to  do  with 
him.  And  so  long  as  the  work  of  the  biol- 
ogist was  the  description  of  species,  or  the 
study  of  structure  this  attitude  had  a  cer- 
tain justification.  But  a  new  era  has 
arisen ;  an  era  in  which  for  certain  studies 
the  old  classifications  of  botany,  zoology 
and  anthropology  are  being  disregarded. 
These  studies  may  be  grouped  under  the 
head  of  general  biology.  This  field  includes 
such  matters  as  general  cytology  (embrac- 
ing maturation  and  fertilization),  general 
embryology  (including  physiology  and 
chemistry  of  development),  genetics,  and 
general  physiology  (including  irritability). 
And  we  find  that  the  phenomena  of  these 
sciences  are  the  same  for  all  organisms  and 
that  all  may  be  used  to  contribute  data  to 
these  sciences.  And  now  any  biologist  feels 
at  liberty  to  use  any  material,  from  any 
''kingdom,"  for  his  studies. 

Not  only  in  this  matter,  but  in  another, 
a  great  change  has  entered  the  spirit  of 
our  dreams.  Formerly  the  zoologist,  still 
cherishing  in  manhood  the  childish  delight 
of  collecting  animals  and  studying  with 
uninhibited  enthusiasm  the  details  of  their 
structure,  found  it  difficult  to  answer  the 
question  that  his  fellow  human  beings  put 
to  him,  *' What  are  your  studies  good  for!" 
was  able  to  show  few  points  of  contact  be- 
tween zoology  and  human  affairs  (except 
the  fisheries  and  some  parasites)  and  so 
assumed  the  lofty  attitude  of  esotericism. 
But  now  the  biologist  is  dealing  with  facts 


whose  bearings  are  appreciated  by  any 
fairly  well  educated  layman.  Workers  in 
any  one  of  the  fields  of  general  biology  are 
apt  to  be  importuned  by  publishers;  and 
there  are  men,  though  few  in  number,  who 
live  in  luxury  by  writing  books  and  giving 
popular  lectures  on  biological  topics !  We 
have  hardly  to  urge  the  importance  of  biol- 
ogy to  humanity. 

In  no  field  of  biology  is  there  a  greater 
popular  recognition  of  the  importance  of 
biological  research  than  in  that  of  genetics. 
The  reality  and  the  bearing  of  the  new 
science  have  gained  a  general  recognition; 
the  realization  of  the  limitations  of  the 
methods  of  amelioration  and  of  training 
and  of  hygiene  have  paved  the  way  for 
such  recognition;  and  to-day  people  are 
coming  to  look  at  man  as  the  biologist  does, 
namely,  as  an  animal,  comprising  hundreds 
of  elementary  species,  whose  potentialities 
for  physical,  intellectual  and  moral  devel- 
opment differ  tremendously. 

11  there  were  anywhere  a  community 
that  was  wholly  isolated,  whose  progenitors 
were  exactly  or  very  closely  alike  and 
which  was  highly  inbred,  then  all  the  mem- 
bers of  that  hypothetical  community  would 
belong  to  the  same  species  and  it  would 
follow  that  the  facts  of  genetics  would  have 
little  importance  for  such  a  community, 
and  there  would  be  little  need  in  such  a 
community  for  a  scientific  genealogy.  But, 
as  a  matter  of  fact,  the  human  race  is 
practising  what  is,  i)erhaps,  the  biggest 
experiment  in  hybridization  that  the 
world  has  ever  seen.  And  this  vast  experi- 
ment is  pregnant  with  possibilities  for  good 
or  evil  so  great  that  they  can  not  be  cal- 
culated. Any  practical  breeder  who  was 
carrying  on  such  an  enormous  system  of 
cross  breeding  and  attempted  to  keep  the 
details  in  his  head  would  be  recognized  as 
guilty  of  a  colossal  folly;  and  no  scientifie 
breeder  would,  of  course,  be  capable  of  such 
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« thing.  And  yet  this  precious  human  kind 
of  ours,  whose  progress  is  so  fateful  to  the 
world,  goes  its  blind  way,  like  any  jelly- 
fish, mates  almost  at  random  and  then, 
after  two  or  three  generations,  has  lost  all 
knowledge  of  the  matings  that  have  gone 
before.    Of  course,  the  race  has  got  along, 
somehow,  just  as  the  lower  animals  get 
along;  although  we  have  been  burdened 
with  an  intelligence  sufficient  to  lead  us  to 
interfere  with  the  operation  of  pure  instinct 
but  not  sufficient  always  to  interfere  wisely. 
There  are  those  who  urge  that  the  matter 
of  marriage  selection  should  i3e  left  to  in- 
stinct; foi^etting  that  in  adult  man  (with 
his  enormous  development  of  the  inhibi- 
tions) instinct  has  been  so  repressed  as  to 
have  become  a  very  unsafe  guide.    There 
are  those  who  adhere  to  the  obviously  false 
doctrine  that  men   are  bom   equal  and 
therefore    it   really   doesn't   matter   who 
marries  whom.    It  is,  however,  easy  to  show 
that  it  does  matter  tremendously.    Also  I 
think  it  quite  within  the  range  of  possibil- 
ities that  it  will  become  incorporated  into 
the  mores  that  persons  who  are  thinking 
of  marrying  should  learn  something  about 
the  genealogical  history  of  the  proposed 
parents  of  their  children.    And,  again,  it 
is  highly   probable   that,   after  we   have 
learned  the  method  of  inheritance  of  racial 
traits  and  can  state  the  consequences  (cer- 
tain or  probable)   of  particular  matings, 
that  such  precise  knowledge  will  influence 
human  conduct  even  as  a  knowledge  of  the 
causes  of  yellow  fever  has  influenced  human 
conduct  and  has  led  to  a  vast  reduction  in 
the  morbidity  from  that  disease.   When  our 
knowledge  of  the  inheritance  of  racial  char- 
acteristics  becomes   fairly    complete    and 
widely  diffused  it  can  not  be  doubted  that 
such  knowledge  will  influence  many  selec- 
tions of  mates. 

The  fact  that  the  nature  of  the  mating 
does  influence  the  progeny  is  well  brought 


out  by  the  study  of  half  fraternities,  both 
those  in  which  the  father  and  those  in  which 
the  mother  is  the  common  parent.  The 
economic  and  other  environmental  condi- 
tions are  as  similar  as  possible;  the  differ- 
ence in  the  progeny  is  therefore  the  more 
readily  ascribed  to  the  difference  in  blood. 
I  have  collected  many  of  these  cases  of 
double  matings ;  and  one  of  them  may  serve 
us  now  as  an  illustration. 

A  man  whom  we  may  call  John  WoUey, 
bom  1668,  son  of  a  merchant  and  his  wife 
(sister  of  the  first  rector  of  Yale  College), 
graduated  from  Harvard  College,  entered 
the  ministry  and  finally  settled  in  a  church 
in  southeastern  Connecticut.  He  had  no 
brother  who  survived  infancy,  but  three? 
sisters  who  married  well.  This  John  mar- 
ried twice.  His  first  marriage  was  to  a 
widow,  Martha  nee  Silver.  About  the 
Silvers  of  that  day  I  can  learn  little ;  they 
were  apparently  quiet,  steady  folk  who  took 
no  very  active  part  in  the  affairs  of  the  com- 
munity. Martha  is  described  in  the  town 
minutes  as  "that  eminently  pious  and  very 
virtuous  matron."  This  couple  had  7  chil- 
dren of  whom  one  died  at  9  years,  leaving 
6 — 4  girls  and  2  boys — to  grow  up.  Of  the 
younger  son  we  know  only  that  he  was 
bom,  married  and  died,  having  held  the 
office  of  deacon.  The  other  brother,  at  his 
father's  death,  removed  to  a  farm  five  miles 
back  from  the  village  which  his  father  had 
received  as  a  testimony  of  regard  from  the 
town.  In  his  will  the  father  asked  the  son 
to  improve  the  farm  (about  500  acres)  thus 
left  him.  The  son  lived  on  the  farm,  mar- 
ried a  woman  of  no  outstanding  name,  with 
23  others  founded  a  church  near  by,  and 
died  at  the  age  of  44  years,  leaving  14  chil- 
dren, of  whom  the  eldest  was  not  yet  19. 
Of  these  14  children,  9  were  sons  and  ap- 
parently none  died  in  infancy  but  of  all 
the  nine  sons  there  is  nothing  of  importance 
to  note  of  any  except  birth,  marriage  and 
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death,  and  except  that  one  son  was  a  lieu- 
tenant in  the  Revolutionaiy  war  and  died 
in  battle.  The  eldest  of  these  9  sons  had  2 
daughters  and  2  sons.  All  died  in  early- 
life,  except  one  son  who  cultivated  the 
farm,  built  houses  with  his  own  hand,  mar- 
ried into  a  good  family  and  had  two  sons, 
born  1789  and  1787,  who  survived  early 
youth  and  both  of  whom  became  quiet, 
steady  farmers,  noted  for  their  common 
sense  and  contentment. 

The  Rev.  Wolley,  bom  1668,  of  Con- 
necticut, married  a  second  time ;  this  time 
to  a  daughter  of  John  Morris,  of  one  of  the 
leading  families  of  New  York  and  New 
Jersey  of  colonial  times — great  landholders 
from  which  Morrisania,  now  in  the  Bronx 
Borough,  New  York  City,  and  Morris 
County,  New  Jersey,  are  named,  and  from 
this  union  there  were  two  sons.  The  elder 
of  them  was  Benjamin  Wolley,  graduated 
Yale  College,  1732,  and  married  a  daughter 
of  Jonathan  Edwards's  sister.  He  held  the 
highest  position  the  town  had  to  offer,  rep- 
resented the  town  in  the  state  legislature 
through  25  sessions  and  was  for,  a  time 
clerk  of  the  house;  was  state  senator  for 
8  years,  and  was  judge  of  probate  and 
county  judge  to  his  death.  During  the 
Revolution  he  helped  organize  the  army; 
was  one  of  the  committee  of  safety  for  the 
state  and  was  always  consulted  by  Gov- 
ernor Trumbull  and  General  Washington 
as  one  of  the  wisest  counselors  in  one  of 
our  most  trying  days.  During  a  session  of 
the  legislature  occurred  the  **Dark  Day" 
of  1780;  when  it  was  proposed  to  adjourn 
the  legislature  on  account  of  the  impending 
judgment  day,  he  opposed  the  motion  on 
the  ground  that  its  duty  lay  in  proceeding 
and  asked  to  have  candles  brought  in. 
This  Benjamin  had  a  brother  Thomas  who 
graduated  from  Yale  College,  entered  the 
ministry,  took  part  in  the  **  Great  Awaken- 
ing'' of  Whitfield,  showed  signs  of  extraor- 


dinary elation,  set  out  on  a  tour  of  evan- 
gelization, once  addressed  an  audience  for 
24  hours  and  then  fell  into  a  depressed 
state.  Again  elated,  he  ran  into  great 
extravagances,  threw  suspicion  on  ministers 
who  did  not  sjonpathize  with  his  work, 
called  on  the  people  to  commit  to  the 
flames  jewelry,  rings,  their  best  clothing 
and  various  books  which  were  listed  on  his 
index  expurgatorious.  He  then  returned  to 
a  more  normal  state  again,  renounced  his 
former  methods,  and  lived  a  quiet  life  dur- 
ing the  12  years  that  he  survived. 

Benjamin  Wolley  and  the  niece  of 
Jonathan  Edwards  had  a  son,  John,  grad^ 
uated  from  Yale  College,  1770,  took  an 
influential  position  in  the  Revolution;  was 
in  congress  for  18  years,  and  held  posi- 
tions on  the  most  important  committees. 
His  only  brother  (Henry),  graduated  from 
Yale,  1779,  was  in  the  commissary  depart- 
ment of  the  Revolution ;  was  in  legislature, 
court  of  common  pleas,  representative  in 
congress,  was  on  the  corporation  of  Yale 
College  and  died  in  his  39th  year.  Later 
descendants  include  leading  merchants, 
manufacturers  and  inventors. 

Note  the  tremendous  contrast  between 
these  two  sets  of  half  brothers — ^the  quiet 
farmer  and  the  unknown  brother  of  the 
first  mating;  the  statesman  and  unstable 
but  magnetic  revivalist  of  the  second.  The 
contrast  of  the  product  of  these  two  half 
fraternities  is  also  striking  and  serves  to 
show  the  far-reaching  consequences  of 
marriage  selection. 

Since  the  nature  of  the  mating  is  of 
such  profound  importance  for  progeny,  a 
knowledge  of  genealogical  history  is  of  the 
greatest  moment  in  connection  with  marri- 
age selection.  The  presence  of  highly  un- 
desirable positive  (dominant)  racial  traits 
in  the  family  of  either  one  of  a  pair  of 
young  people  who  are  becoming  interested 
in  one  another  should  be  known  to  both. 
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If  they  many  and  have  children  in  the  face 
of  the  knowledge  that  at  least  half  of  their 
children  will  have  the  same  undesirable 
trait,  perhaps  their  poignant  regrets  or  the 
sad  example  will  make  it  easier  for  some 
couples  in  the  next  generation  to  mingle 
some  intelligence  with  their  wooing. 

In  still  another  respect  a  knowledge  of 
racial  traits  may  well  be  of  advantage,  and 
that  is  in  the  training  of  a  child.  Vegetable 
seedsmen  nsnally  send  with  their  seeds 
directions  as  to  the  specific  culture  of  the 
particular  variety.  Now,  different  children 
have  all  the  racial  distinctness  of  different 
kinds  of  cabbages  or  melons,  and  it  is  un- 
warranted assumption  that  they  all  have 
the  same  capacities  to  be  educated  and  that 
there  is  a  single  course  of  education  that 
is  best  for  them  all.  The  time  is  coming, 
we  may  trust,  when  a  teacher  shall  begin  a 
class  with  something  more  from  the  regis- 
trar's office  than  the  names  of  his  pupils, 
when  it  will  be  recognized  that  the  teacher 
can  train  his  pupils  the  more  intelligently 
and  eflPectively  the  more  he  knows  about 
the  racial  qualities  as  depicted  in  the  family 
histories  of  the  individuals  he  is  to  train. 

So,  too,  in  assisting  a  young  person  to 
decide  on  a  vocation  it  is  now  recognized  as 
useful  to  have  an  analysis  of  the  traits  of 
the  person,  as  far  as  they  have  been  devel- 
oped. But  the  wise  adviser  will  want  to  go 
farther  and  to  study  the  family  history  of 
the  young  man  to  see  if  it  may  not  suggest 
undeweloped  potentialities  and  thus  help 
in  a  decision  as  to  the  kind  of  life  work  he 
should  undertake. 

Admitting  the  value  of  a  knowledge  of 
the  presence  and  distribution  of  racial  traits 
in  a  family  the  question  remains:  What 
form  should  genealogy  take  in  the  future  to 
furnish  the  desired  information?  Since 
families  are  merely  collections  of  related 
individuals,  what  is  needed  is,  for  as  many 
members  of  the  family  as  possible,  a  record 


which  should  comprise  not  only  the  usual 
statements  about  birth  and  marriage  and 
also  the  biographical  and  social  data  so 
commonly  found,  but,  in  addition,  and 
above  all,  physical  and  mental  data  includ- 
ing build,  proportions,  pigmentation,  qual- 
ity of  sense  organs  and  other  important 
physical  traits,  also  the  mental  equipment, 
tastes  for  particular  occupations,  tempera^- 
ment  and  social  reactions.  Because  of  their 
importance  for  advice  as  to  the  care  of  the 
health,  the  facts  of  liability  to  disease,  of 
grave  illnesses  and  of  surgical  operations 
should  be  given  and  precise  cause  or  causes 
of  death  of  those  who  have  died.  Those 
individuals  who  are  willing  to  give  more 
time  to  their  record  will  find  a  detailed 
analysis  of  the  personality  an  absorbing 
occupation.  Guidance  in  such  an  analysis 
may  be  obtained  from  the  ^'Outline  of  a 
Study  of  the  Self"  by  Yerkes  and  LaBue, 
also  from  a  ''Guide  to  the  Analysis  of  the 
Personality,"  by  Drs.  August  Hoch  and 
George  S.  Amsden,  printed  in  Bulletin  No. 
7  of  the  Eugenics  Record  Office.  It  takes 
several  hours  to  make  such  an  analysis  and 
record ;  but  it  has  to  be  done  only  once  in  a 
lifetime  and  perhaps  we  owe  it  to  posterity 
to  leave  behind  us  such  a  record.  To  en- 
courage the  making  of  such  records  the 
Eugenics  Record  Office,  at  Cold  Spring 
Harbor,  distributes  free  to  applicants  a 
schedule  which  was  based  in  the  first  in- 
stance on  Galton's  ''Record  of  Family 
Faculties"  and  has  undergone  three  revi- 
sions. About  20,000  of  these  schedules  have 
been  distributed  to  individuals,  on  request. 
This  fact  indicates  that  there  is  a  wide- 
spread interest  in  this  country  in  making 
a  record  of  family  traits. 

It  is  not  sufficient,  however,  that  records 
be  made.  In  order  that  such  records  should 
be  of  the  greatest  service  to  humanity  they 
should  be  deposited  in  a  central  bureau 
where  they  are  to  be  kept  as  confidential 
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records,  but  where  they  will  be  available  in 
the  biological  interests  of  the  human  race, 
for  both  advice  in  marriage  selection  and 
for  studying  the  inheritance  of  traits. 
Such  a  bureau  actually  exists  in  the  Eu- 
genics Record  Office.  The  obvious  necessity 
of  depositing  the  family  history  in  a  cen- 
tral bureau,  if  it  is  to  be  available  for  eu- 
genical  purposes  offers  for  many  an  in- 
superable obstacle.  They  may  enjoy  re- 
cording facts  concerning  themselves  and 
other  members  of  their  family  but  they 
could  not  think  of  letting  them  out  of  their 
possession.  I  can  S3anpathize  with  this 
feeling.  One  does  not  publish  the  details 
of  one's  family  history,  because,  as  society  is 
at  present  constituted,  certain  of  these  facts 
might,  if  known,  interfere  with  one's  stand- 
ing or  advancement  in  one's  social  world. 
This  is  owing  to  the  presence  of  scandal- 
mongers and  others  of  pathological  and 
antisocial  instincts  who  like  to  hold  it  up 
against  one  that  he  has  certain  limitations. 
The  fact  that  the  records  are  held  as  con- 
fidential ought  really  to  meet  this  objection. 
And  we  may  hope  that  society  is  nearly 
ready  to  take  a  saner  view  about  one's  per- 
sonal responsibility  for  one's  traits.  I  am 
in  no  way  responsible  for  my  racial  traits, 
whether  they  are  due  to  innate  tendencies 
in  development  or  to  peculiar  conditions  of 
development,  for  over  neither  of  these  have 
I,  in  last  analysis,  any  control.  And  what 
a  strange  spectacle  does  mankind  exhibit, 
each  hiding  from  others,  as  far  as  he  can, 
his  personal  and  family  traits,  like  a  lot  of 
little  children  around  a  Christmas  tree,  each 
hiding  from  the  others  the  gifts  he  has  re- 
ceived lest  it  appear  that  his  are  not  as 
good  as  another's.  This  attitude  might  be 
regarded  as  merely  childish  and  trivial 
were  it  not  that  one's  personal  and  family 
traits  do  not  belong  to  oneself,  but,  in  so 
far  as  one  has,  or  hopes  to  have,  children 
and  grandchildren,  they  belong  to  society. 


For  each  one  of  us  is  a  mosaic  of  racial 
traits  that  have  come  from  a  union  of  vari- 
ous germplasms  in  the  past  and  some  of 
which  will  pass  into  the  germplasms  of  fu- 
ture generations,,  and  organized  society  has 
a  right  to  know  the  racial  qualities  of  its 
human  breeding  stock,  for  organized  soci- 
ety is  the  only  agency  to  which  can  be  en- 
trusted the  guardianship  of  the  quality  of 
the  germplasm  of  the  future.  The  scien- 
tific genealogy  of  the  future  will  afford 
society  that  knowledge  of  the  racial  qual- 
ities of  its  breeding  stock.  Thus  the  value 
of  scientific  genealogy  to  humanity  lies 
above  all  in  this  that  it  will  make  it  pos- 
sible to  utilize  a  knowledge  of  the  racial 
characters  carried  by  the  individual  for  the 
advancement  of  the  race. 

Chas.  B.  Davenport 

CoLDSPRiNG  Harbor,  N.  Y., 
December  28,  1914 


THE  EUGENICS  MOVEMENT  AS  A  PUBLIC 

SEEVICE 

It  is  coming  to  be  a  commonplace  state- 
ment that  we  have  paid  more  attention  to 
the  production  of  high-grade  breeds  of 
sheep,  cattle,  swine,  and  so  forth,  than  we 
have  to  that  of  effective  human  beings,  and 
this  statement  gains  popular  strength  as 
we  awaken  one  by  one  to  the  fact  that  man 
is,  after  all,  a  member  of  the  animal  kingdom 
and  subject  to  its  laws.  The  idea  that  soci- 
ety should  concern  itself  directly  with  the 
improvement  of  human  offspring  emanated, 
as  you  well  know,  from  Francis  Qalton,  and 
the  movement  thus  initiated  has  for  some 
time  been  known  as  the  eugenics  movement. 
In  clearing  the  ground  by  way  of  prepara- 
tion for  actual  work,  the  eugenist  has  made 
certain  important  discoveries.  It  appears 
that  in  many  of  our  civilized  populations 
to-day,  the  defective  classes  are  increasing 
more  rapidly  than  any  other  constituent  of 
the  community  and  that  quite  aside  from 
the  enormous  cost  that  their  care  entails 
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upon  the  public  at  large,  their  very  growth 
threatens  our  civilization  with  future  sub- 
mei^ence,  if  not  with  annihilation.  With 
this  condition  confronting  us,  it  behooves 
us  to  make  every  effort  to  ward  off  possible 
calamily,  and  it  has,  therefore,  become  a 
common  duty  for  us  to  acquaint  ourselves 
with  the  nature  of  the  situation,  to  enquire 
ioto  such  remedies  as  have  been  proposed, 
and  to  support  every  measure,  both  private 
and  public,  that  gives  reasonable  promise 
of  staying  and  correcting  an  impending 
evil  In  the  time  allotted  to  me,  it  is  my 
intention  to  bring  before  you  certain  as- 
pects of  man's  nature  that  seem  to  me  of 
first  importance  in  establishing  a  sound 
basis  for  passing  upon  such  problems  as  I 
have  suggested.  I  shall  attempt  this  from 
the  standpoint  of  a  zoologist,  not  from 
that  of  a  eugenist,  for  the  obvious  reason 
that  I  am  not  an  expert  in  the  field  of 
eugenics.  If  I  fail  in  this  effort  you  must 
lay  the  blame  at  the  door  of  the  retiring 
vice-president  of  Section  P,  who  in  his 
kindly  way  has  trapped  me  in  a  moment  of 
unwariness  for  this  occasion. 

Although  we  are  awakening  to  the  fact 
that  man  after  all  is  only  one  of  the  mil- 
lions of  animal  species  on  the  surface  of 
the  globe,  we  are  also  well  assured  that  he 
is  a  species  of  very  unusual  character.  The 
particular  traits  in  which  he  differs  from 
most  other  species  are  to  be  found  in  his 
social  habits.  As  a  community  builder,  a 
founder  of  civilizations,  he  is  far  in  advance 
of  any  other  animal.  One  of  the  results  of 
his  social  activities  in  many  communities 
has  been  the  development  of  institutions 
for  the  preservation  and  care  of  his  less 
fortunate  fellows.  Thus  asylums,  retreats^ 
hospitals,  and  so  forth,  have  been  estab- 
lished by  private  munificence  or  public 
grants.  More  or  less  under  the  protection 
of  these  institutions  has  grown  up  a  body 
of  semidependents  and  defectives  whose 


increase  it  is  that  excites  the  apprehension 
of  the  eugenists.  That  in  the  past  such 
individuals  have  always  formed  a  part  of 
our  race  can  not  be  doubted,  but  that  they 
ever  showed  a  tendency  to  increase  com- 
parable with  what  seems  to  be  occurring  at 
present  is  highly  improbable.  The  occasion 
of  this  increase  is  not,  in  my  opinion, 
merely  the  exigencies  of  modem  civiliza- 
tion; it  is  at  least  in  part  due  to  the  im- 
mense spread  of  humanitarian  activities 
which  have  characterized  the  last  century 
of  our  civilization. 

That  this  increase  of  an  undesirable  stock 
should  afford  an  argument  against  such 
humane  activities  is  far  from  my  meaning. 
To  my  way  of  thinking  this  threatening 
feature  is  indicative  of  a  minor  defect  in 
the  workings  of  modem  humanitarianism, 
and  its  correction  when  discovered  and  ap- 
plied will,  I  believe,  put  that  movement  on 
a  stronger  footing  than  ever  before. 

Biologically  considered,  the  situation  is 
described  by  a  simple  formula.  Most  of  us 
have  given  up  the  idea  that  natural  selec- 
tion is  a  factor  of  prime  imx>ortance  in 
organic  evolution.  Its  operations  are  not 
detailed  enough  to  yield  with  any  complete- 
ness the  finished  product  as  we  know  it  in 
nature,  an  organic  species.  But  most  of 
us  are  also  thoroughly  convinced  that  selec- 
tion is  a  real  factor  in  the  development  of 
animals.  Its  function  seems  to  be  that  of 
the  elimination  of  the  obviously  unfit.  As 
we  look  about  in  nature  we  meet  on  every 
side  evidences  of  the  ruthless  destruction 
of  the  strikingly  ill-adapted.  Among  the 
savage  races,  as  among  the  lower  animals, 
the  defective  individual  meets  an  early  end. 
It  is  only  the  humanitarianism  of  our  higher 
civilization  that  reaches  out  and  protects  in 
a  measure  such  members  of  our  race. 
Stated  biologically  then  it  may  be  said 
that  we  as  social  beings  have  devised  means 
whereby  the  slight  effectiveness  of  natural 
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selection  as  seen  among  most  organisms  has 
been  measurably  cheeked  for  certain  groups 
in  the  human  species.  Thus  a  class  of  indi- 
viduals with  undesirable  traits  so  far  as  the 
community  as  a  whole  is  concerned  are  be- 
ginning to  make  an  alarming  showing. 

If  the  increase  of  defectiyes  is  due  in 
large  part  to  a  certain  restriction  of  natural 
selection,  is  the  solution  of  this  problem  the 
reinstatement  of  that  process  by  a  removal 
of  humane  protection  whereby  the  defec- 
tive members  of  our  communities  would 
suffer  an  early  personal  removal?  Not  at 
all !  In  my  opinion  any  step  in  the  direc- 
tion of  a  curtailment  of  social  help  to  the 
defective  individual  is  a  step  backward. 
No  community  can  afford  such  a  move. 
We  are  at  present  well  enough  equipped 
in  our  social  provisions  to  extend  to  such 
persons  a  reasonable  measure  of  protection 
and  training  whereby  they  can  arrive  at 
the  fullness  of  their  slight  powers.  And  such 
a  treatment  of  them  is  m  my  opinion  the 
only  right  social  course.  But  if  society  pro- 
tects them  against  the  attacks  of  unkind 
Nature,  it  is  entirely  within  the  rights  of 
society  to  see  that  their  numbers  shall  not 
increase.  Such  growth  may  well  be  the 
very  undoing  of  society  itself. 

The  increase  of  such  individuals  is  an 
oi^anic  rather  than  a  social  matter;  in 
some  cases  the  defective  is  the  unquestion- 
able product  of  a  disease-laden  environ- 
ment, but  in  most  instances  he  is  the  off- 
spring of  a  defective  stock  and  his  present 
condition  is  thus  chiefly  the  result  of  inher- 
itance. Natural  selection  would  eradicate 
such  a  class  of  defectives  by  the  elimination 
of  the  individual  before  he  had  reached  the 
reproductive  period.  But  society  can  ac- 
complish this  end  in  a  vastly  more  humane 
way.  It  can  surround  the  deficient  indi- 
vidual with  a  reasonable  environment  and 
eliminate  only  his  powers  of  reproduction. 
Modem  biology  and  surgery  have  prog- 


ressed far  enough  to  make  it  reasonably 
certain  that  sterilization  of  both  males  and 
females  may  be  accomplished  with  so  little 
initial  and  subsequent  disturbance  to  the 
individual,  excepting  in  so  far  as  his  repro- 
ductive capacity  is  concerned,  that  no  one 
can  object  seriously  to  this  method  wheo 
legally  and  humanely  employed.  Vasect- 
omy in  the  male  and  salpingectomy  in  the 
female  are  operations  for  the  removal  of 
the  outlet  ducts  of  the  reproductive  glands 
and  thus  by  checking  the  escape  of  genital 
products  they  very  usually  sterilize  effec- 
tually the  individuals  operated  upon.  They 
are  relatively  simple  surgical  procedures. 
Since  they  leave  the  reproductive  glands 
untouched,  they  do  not  involve  the  impor- 
tant question  of  internal  secretions,  and, 
as  might  be  expected,  they  have  practically 
no  effect  on  the  personality  of  those  sub- 
jected to  them.  They  are  therefore  in  every 
way  suited  to  the  purpose  at  hand.  LiegiB- 
lative  action  looking  to  their  adoption  has 
already  been  taken  in  several  communities, 
but  it  is  naturally  slow  in  its  accomplish- 
ments, for  its  support  requires  behind  it  a 
certain  amount  of  public  opinion  that  has 
not  yet  had  time  to  crystallize.  What  some 
of  us  regard  with  impatience  as  over-delib- 
erateness  on  the  part  of  the  public  and 
legislators  is  undoubtedly  due  to  their 
ignorance  of  the  seriousness  of  the  actual 
situation  and  of  the  simplicity  and  effect- 
iveness of  the  remedies  proposed.  Thig 
part  of  the  eugenics  program  in  no  sense 
contemplates  an  interference  with  the  lib"- 
erties  of  what  may  be  called  even  a  small 
part  of  the  community.  It  has  only  a  most 
limited  application.  The  extent  of  this 
application  is  well  expressed  by  the 
Whethams  in  their  declaration  that  ''except 
in  the  case  of  the  feeble-minded,  where 
state  interference  is  glaringly  overdue, 
probably  in  the  case  of  hopeless  habitual 
criminals,    and    possibly   in    the    case   of 


)Cabcq  S,  191i] 


SCIENCE 


346 


BoffereiB  from  eertain  types  of  blindness 
and  deaf-mutism,  there  is  no  direction  in 
which,  as  yet,  general  interference  would  be 
justified."  What  is  sought  in  this  move- 
ment is  that  persons  who  are  such  radical 
defectives  through  heredity  as  to  be  in  the 
nature  of  public  wards  should  be  rendered 
sterile  by  as  innocuous  a  means  as  possible, 
for,  as  is  well  known,  such  half  measures  as 
segregation  and  the  like  are  too  often  in- 
effective. Since  society  offers  a  reasonable 
protection  to  such  individuals,  it  is,  in  my 
opinion,  entirely  justified  in  taking  this 
step  against  those  who  through  irrespon- 
sibility would  inflict  upon  it  additions  to 
its  already  too  lengthy  list  of  defective 
members. 

But  the  eugenist  is  not  only  concerned 
with  the  problem  of  a  humane  elimination 
of  the  unfit,  he  is  also  equally  desirous  of 
perpetuating  and  increasing  the  most  highly 
gifted  in  the  conmiunity.  If  the  best 
workers  and  the  best  thinkers  in  all  lines 
of  modem  human  endeavor  could  repro- 
dnee  their  kind  in  the  next  generation  to 
the  exclusion  of  the  incompetent  and  the 
vidons,  civilization  would  make  a  stride  in 
less  than  the  span  of  a  single  lifetime  such 
as  it  has  never  done  before.  The  elimina- 
tion of  the  strikingly  defective  members  of 
society,  as  I  have  already  tried  to  show,  is  a 
reasonable  and  a  humane  possibility.  Is  it 
also  reasonable  to  expect  that  the  second 
part  of  the  eugenics  program,  namely,  the 
reproduction  in  future  of  only  the  best  at 
hand,  is  likewise  biologically  possible  f 

We  can  approach  this  question  best  by 
asking  what  constitutes  high  excellence  in 
any  member  of  the  conununity.  Such  a 
member  must  have  the  physical  qualifica- 
tions for  an  ample  life  during  which  he 
must  contribute  more  or  less  continuously 
to  the  welfare  of  society.  He  must  be  phys- 
ically intact  in  that  he  can  withstand  the 
wear  and  tear  of  daily  exertion,  and  meet 


successfully  the  strain  of  momentary 
crises;  and  he  must  cultivate  a  range  of 
activities  that  yields  products  serviceable 
and  acceptable  to  his  community.  Modem 
society  has  an  ample  supply  of  this  type 
of  human  being  and  it  remains  to  ascertain 
the  source  of  his  qualities  and  capacities 
and  the  means  by  which  they  are  handed  on 
to  his  ofibpring.  The  question  resolves  it>^ 
self  into  one  of  the  nature  and  amount  of 
human  inheritance. 

On  this  point  the  facts  gathered  from 
animal  breeding  are  most  illuminating. 
Without  this  source  of  information,  it  would 
have  been  almost  impossible  to  have  formed 
any  adequate  idea  of  the  nature  of  human 
inheritance.  We  know  full  well  that  the 
animal  breeder  has  steadily  improved  his 
various  stocks  and  that  these  improvements 
have  become  permanent  heritable  properties 
of  the  particular  strains  with  which  he  has 
dealt.  We  also  know  that  the  work  of  the 
trained  breeder  is  not  a  haphazard  enter- 
prise, but  a  well-directed  effort  in  which  the 
constancy  of  the  product  can  be  counted  on 
with  ever-increasing  certainty.  Once  well 
established,  a  breed  will  reproduce  itself 
under  almost  any  circumstances  vnth  such 
completeness  and  fidelity  that  we  scarcely 
think  of  the  environment  as  in  any  way 
involved  and  we  ascribe  the  results  without 
further  ado  to  inheritance.  To  get  a  Hol- 
stein  cow  we  invariably  draw  from  Holstein 
stock;  we  do  not  seek  to  create  Holstein 
surroundings;  and  experience  entirely 
justifies  this  procedure.  To  be  sure,  we 
recognize  important  effects  from  the  envi- 
ronment. We  all  know  that  underfeeding 
or  overfeeding  will  have  an  inmiediate  in- 
fluence upon  growth,  but  we  never  turn  to 
factors  of  this  kind  to  change  one  stock 
into  another.  Holsteins  are  one  breed  and 
Quernseys  are  another,  and  their  immediate 
characteristics  are  matters  of  inheritance, 
not  of  environment. 
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With  this  kind  of  information  behind  us, 
and  with  the  growing  conviction  that  man 
too  is  an  animal,  we  naturally  turn  to  the 
problem  of  populating  the  world  with  the 
feeling  that  if  human  reproduction  were 
subject  to  only  a  little  of  the  kind  of  con- 
trol that  the  expert  breeder  exerts  over 
his  stock,  the  advance  of  the  human  species 
in  social  efficiency  might  be  incalculably 
great. 

But  here  I  must  invite  your  attention 
again  and  more  closely  than  before  to  what 
constitutes  an  effective  human  being.  Such 
a  member  of  society  is  not  only  a  person 
physically  intact  and  capable  of  responding 
to  all  the  requirements  of  an  enormously 
complex  environment,  as  the  best  of  our 
domestic  breeds  do,  but  he  is  one  who  has 
gathered  to  himself  an  untold  wealth  of 
experience  far  exceeding  that  of  any  other 
animal.  Moreover,  he  has  not  only  within 
himself  this  vast  store  of  riches,  but  he  long 
ago  devised  an  immensely  complex  system 
of  extraneous  records  in  the  form  of  spoken 
and  written  languages  by  which  experience 
could  be  preserved,  handed  on  to  others, 
and  thus  made  available  in  a  fashion  wholly 
unique.  With  language  came  morals,  the 
arts,  science,  in  short  all  those  features  that 
make  up  civilization.  Thus  the  older  nat- 
uralists were  justified  in  a  measure  in  re- 
garding man  as  a  species  separate  from  all 
the  rest  of  creation,  and  even  we  must  to- 
day admit  his  very  unusual  character. 
When  we  call  to  mind  this  vast  array  of 
activities  so  much  more  diverse,  rich  and 
voluminous  than  that  of  any  other  species, 
the  problem  of  inheritance  in  man  takes  on 
a  very  different  aspect  from  that  in  other 
organisms. 

Although  very  little  is  known  about  the 
transmission  of  the  enormously  complex 
inheritance  of  human  beings,  there  are  in 
this  process  two  fairly  well  established  fea- 
tures.  First,  many  qualities,  some  of  which 


are  of  a  more  physical  nature  like  the  color 
of  hair  or  eyes  and  others  of  a  more  func- 
tional character  like  resistance  to  disease  or 
temperamental  conditions,  are  known  to  be 
inherited  in  man  in  precisely  the  same  way 
as  the  peculiarities  of  the  lower  animals 
are,  that  is,  through  the  germ.  Other  pos- 
sessions, such  as  language  with  all  its  social 
dependences,  are  handed  on,  not  through 
the  germ,  but  by  a  process  of  learning,  a 
mode  of  inheritance  which  is  only  most 
scantily  represented  among  the  lower  forms. 
These  two  types  of  inheritance,  the  one 
characteristic  of  most  organisms,  the  other 
more  pecuUarly  human,  have  gained  espe- 
cial attention  in  the  last  few  years  and  have 
been  designated  organic  and  social  inher- 
itance, respectively.  That  they  represent 
distinct  and  well-defined  processes  there 
can  be  not  the  least  doubt,  but  what  pro- 
portion of  the  total  human  inheritance  is 
included  in  each  is  a  matter  of  much  un- 
certainty. 

From  the  standpoint  of  genetics  these 
two  types  of  inheritance  are  of  funda- 
mental importance.  Organic  inheritance 
is  the  only  kind  that  can  be  controlled 
through  the  reproductive  processes,  and 
its  product  when  normal  is  the  rich  natural 
soil  in  which  civilization  fiourishes.  Social 
inheritance  is  the  work  of  the  educator, 
using  that  term  in  the  broadest  sense,  and 
its  product  when  normal  is  civilization  it- 
self. For  success  it  depends  first  upon  a 
proper  organic  soil  in  which  to  root,  and 
next  upon  the  cultivating  influence  of  a 
civilized  environment.  So  far  as  the  indi- 
vidual is  concerned  social  inheritance  is 
essentially  a  process  of  learning  and  our 
whole  educational  system  is  devoted  to  its 
operations.  Since  we  receive  our  social 
inheritance  as  an  acquired  character,  to  use 
a  biological  term,  and  not  through  the  germ, 
we  can  be  sure  that  it  will  never  be  con- 
verted into  an  organically  heritable  aggre- 
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gate.    The  most  we  ean  hope  for  is  that 
through  the  operation  of  organic  inher- 
itance, a  nervous  equipment  can  be  evolved 
that  will  enable  us  to  accomplish  formal 
education  more  effectually  and  in  a  briefer 
tiine  than  we  do  at  present,  but  that  the 
store  of  facts  representing  the  experience 
of  one  individual  will  ever  be  transmitted 
through  the  germ  even  in  part  to  another 
is  inconceivable.    The  future  child  may  re- 
ceive through  the  germ  increased  facility 
for  learning  languages,  but  the  words  of 
any  particular  language  can  never  reach  it 
by  this  route.     They   must   come   to   it 
through  the  ear  or  eye,  as  newly  acquired 
characters,  a  social  inheritance. 

With  this  distinction  of  organic  and  so- 
cial heredity  in  mind  how  must  we  picture 
the  complete  process  of  reproducing  effec- 
tive members  of  society.  Not  by  purely 
educative  means  which  often  waste  them- 
selves on  attempts  at  the  improvement  of 
an  impossible  stock,  nor  by  the  exclusive 
control  of  reproductive  processes  which 
seem  to  be  able  at  most  only  to  prepare  the 
individual  to  receive  his  social  heritage, 
but  by  a  mutual  operation  of  both  lines  of 
endeavor.  I  am  aware  that  there  are  those 
who  believe  that  all  that  society  needs  for 
steady  improvement  is  a  right  alteration 
in  the  environment  and  that  reproductive 
irregularities  will  then  adjust  themselves 
to  the  improved  conditions,  and  I  am  also 
aware  that  there  are  others  who  think  that 
the  social  control  of  human  reproductive 
activities  will  lead  most  quickly  to  social 
efficiency  and  the  environmental  changes 
are  without  permanent  significance.  The 
latter  view  represents  that  of  the  animal 
breeder  pure  and  simple  and  would  be  cor- 
lect  for  man  were  it  not  that  he  inherits 
not  only  as  the  lower  animals  do,  organ- 
ically, but  also  socially.  To  distinguish  in 
the  daily  life  of  a  given  individual  what  is 
otganically  inherited  from  what  is  social 


in  origin  is  very  difficult.  Has  the  reformed 
drunkard  become  a  useful  member  of  soci- 
ety because  of  the  advice  he  took  or  by  rea- 
son of  a  natural  power  of  resistance  re- 
ceived through  the  germ  ?  No  one  can  tell, 
but  many  in  this  class  assert  that  the  ad- 
vice, the  social  inheritance,  saved  them,  and 
no  ultra-eugenist  has  been  able  thus  far  to 
prove  that  such  may  not  have  been  the  case. 
With  examples  of  this  kind  before  us,  it 
seems  almost  impossible  to  determine 
whether  in  human  progress  organic  or  so- 
cial inheritance  is  the  determining  factor. 
And  perhaps  such  a  question  is  in  reality 
futile.  Both  factors  are  surely  at  work  in 
the  world  and  in  the  infinite  succession  of 
events  that  go  to  mould  a  human  being  into 
an  effective  social  oi^anism,  now  one,  now 
the  other,  probably  predominates.  Though 
we  are  not  in  a  position  to  give  the  exact 
weight  that  should  be  ascribed  to  each  of 
these  two  factors,  we  can  be  sure  that  the 
placing  of  all  the  weight  on  one  to  the  ex- 
clusion of  the  other  is  a  mistake.  Both 
factors  have  shared  in  the  production  of 
effective  human  beings,  and  so  far  as  we  can 
see  both  are  likely  to  continue  to  participate 
in  this  operation. 

To  conclude,  eugenics  in  the  service  of 
society  is,  in  my  opinion,  entirely  justified 
in  demanding  the  sterilization  by  humane 
methods  of  those  defectives  who  are  in  the 
nature  of  public  wards,  and  this  practise 
may  be  extended  as  experience  dictates. 
Eugenics  in  its  relation  to  propagating  the 
best  in  the  community  has  a  fundamental 
position  in  that  it  is  concerned  through  the 
elimination  of  the  extremely  unfit  with  the 
delivery  of  a  reasonably  sound  stock  for 
cultivation,  but  it  is  only  secondarily  con- 
nected with  the  final  production  of  eflScient 
members  of  society  whose  real  effectiveness 
is  often  more  a  matter  of  social  inheritance 
than  it  is  of  organic  inheritance. 

Harvam)  Univbbsitt  G.H.  Parker 
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PBSPABEDNESS  FOB  PEACE 

An  intelligent  and  interesting  presenta- 
tion within  a  brief  compass  of  the  subject 
assigned  to  me,  '^  Modem  Methods  of 
Studying  the  Mind,"  would  require  liter- 
ary skill  of  such  high  order  that  with  the 
chairman's  permission  we  shall  undertake 
the  less  ambitious  task  of  considering  a 
few  generalizations,  not  technical  descrip- 
tions of  methods  of  studying  the  mind,  of 
the  same  character  as  those  which  John 
Stuart  Mill  once  described  as  'Hhe  com- 
mon wisdom  of  common  life";  and  then 
try  to  determine  whether  the  practical 
application  of  some  of  this  knowledge 
would  not  to  a  certain  degree  remedy  our 
present  national  unpreparedness  for  peace 
with  honor. 

By  way  of  prologue  let  me  remind  you 
that  although  at  least  100,000  years  sepa- 
rate us  from  our  Neanderthal  ancestor,  we 
have  only  just  begun  to  take  an  intelligent 
interest  in  the  mechanism  of  the  human 
mind.  Philosophers  of  antiquity  as  well  as 
of  the  present  have  recorded  their  impres- 
sions of  an  idealized  humanity,  but  the 
youngest  of  all  the  sciences  is  the  study  of 
the  activities  of  living  individuals ;  and  the 
recent  birth  of  this  interest  partially  ex- 
plains the  pessimism  expressed  by  those 
who  have  been  rudely  awakened  by  current 
events  to  an  appreciation  of  the  relatively 
slight  progress  made  by  civilization. 

This  year  marks  an  important  chapter 
in  history.  To-day  the  world  pays  a  tax  in 
blood  on  human  ignorance.  Protests  are 
made  and  Heaven  is  implored  to  avert  the 
logical  consequences  for  our  failure  to  obey 
the  command  **know  thyself."  Little  did 
we  appreciate  how  ignorant  we  are  in  re- 
gard to  the  foundations  of  character,  and 
the  factors  that  condition  it.  As  our  in- 
telligence increases  we  shall  gradually  be- 
come quite  as  much  ashamed  of  our  igno- 
rance of  human  nature  as  we  are  now 


shocked  by  the  horrors  of  war.  How  do  we 
intend  to  face  the  present  crisis  f  Indulge 
in  maudlin  sentimentality,  become  more 
bitterly  denunciatory,  shut  our  eyes  to  the 
magnitude  of  the  task  and  pray,  or  rise 
and  acquit  ourselves  like  menf 

The  problems  of  peace  are  more  difficult 
to  solve  than  are  those  of  war.  Intelligent 
belligerency  represents  a  lower  plane  of 
mental  activity  than  intelligent  neutrality. 
A  declaration  of  war  is  an  indication  of  the 
present  inadequacy  of  human  intelligence 
to  solve  great  problems.  Shall  we  succeed 
or  fail  in  our  declared  neutrality?  In 
what  direction  shall  we  turn  for  assistance  ? 
The  tax  upon  the  brain  power  of  the  nation 
in  preparing  for  peace  will  be  greater  than 
in  preparing  for  war. 

Is  it  rational  to  suppose  that  the  correct 
answers  to  the  great  questions  which  now 
force  themselves  upon  our  attention  will  be 
given  by  diplomatist,  statesman,  social  re- 
former, historian  or  any  person  who  at- 
tempts to  predict  coming  events  merely  by 
analyzing  impressionistic  records  of  human 
conduct  ?  Should  we  not  turn  to  those  who 
are  attempting  to  secure  a  comprehensive 
knowledge  of  the  human  brain,  and  its 
mechanism  as  expressed  in  character  and 
conduct!  ** Declarations  of  war"  and 
** treaties  of  peace"  are  the  products  of 
cerebral  functions.  As  long  as  physicians 
attacked  the  problems  of  physiology  from 
the  historical  point  of  view  little  progress 
was  made  in  explaining  the  functions  of  in- 
dividual organs;  and  equally  futile  have 
been  the  efforts  of  those  who,  ignoring  the 
study  of  living  individuals,  go  back  to  his- 
torical sources  for  their  information  and 
offer  "these  records  of  the  dead"  as  inter- 
pretations of  the  synthesized  activities  of 
all  the  organs  of  the  human  body  objec- 
tively represented  in  behavior  or  conduct. 
Is  there  any  reason  why  we  should  be 
spared  the  ignominy  of  reaping  that  which 
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we  have  sownl    We  still  look  at  the  prob- 
lems of  living  from  a  narrow  historical 
point  of  view,  describing  its  phenomena  in 
terms  borrowed  from  post-mortem  records. 
The  present  tragedy  of  which  we  are  spec- 
tators may  in  a  double  sense  be  called  an 
historical  drama,  as  it  marks  another  one 
of  man's  failures  brought  about  in  the  ef- 
fort to  apply  his  meager  knowledge  of  the 
individual  to  regulate  present  politics  by 
past  history.    One  of  the  beneficent  results 
of  the  application  of  modem  biologic  meth- 
ods to  the  study  of  the  mind  has  been  the 
development  of  a  sense  of  optimism  based 
on  the  belief  that  the  constantly  growing 
interest  in  the  study  of  living  organisms 
is  a  foundation  for  the  hope  that  human 
activities,  as  the  laws  governing  their  or- 
ganization are  more  clearly  revealed  to  us, 
may  become  subject  to  intelligent  control. 
Any  rational  attempt  to  become  a  nation 
more   successful    in    cultivating    peaceful 
arts  than  in  developing  a  belligerent  spirit 
predicates  more  thorough  preparation  than 
man  has  made  to  undertake  the  study  and 
control  of  the  mental  mechanisms  which 
give  rise  to  obsessions,  overvalued  ideas, 
anomalous    emotional    reactions,    jingoism 
and  chauvinism.     Never  before  has  there 
been  a  greater  necessity  than  the  present 
one  of  extending  our  knowledge  of  the 
laws  governing  the  activities  of  the  mind. 
Temporary  expedients  for  the  preservation 
of  the  world's  peace  may  be  suggested  by 
tribunals,  senates  and  parliaments,  but  hope 
for  the  successful  and  peaceful  solution  of 
problems  of  vital  importance  to  humanity 
depends   primarily   upon   the   success   of 
man's  efforts  to   attain  a  comprehensive 
knowledge  of  his  own  brain-power,  and  the 
methods  by  which  this  may  be  generated 
and  controlled. 

Among  the  signs  of  the  times  are  evi- 
dences of  a  sentimental  desire  for  peace, 
but  on  the  other  hand  there  are  reasons  for 


doubting  whether  our  brain  power  is  suffi- 
cient to  attain  and  maintain  conditions 
that  are  unfavorable  for  war.  The  enu- 
meration of  some  of  our  national  charac- 
teristics give  rise  to  premonitions  that  in 
this  crisis  we  shall  with  commendable 
promptitude  and  efficiency  discharge  our 
duties  to  sufferers  abroad ;  and  at  the  same 
time  show  an  extraordinary  disregard  for 
the  intelligent  direction  of  many  affairs  at 
home.  As  a  people  we  undoubtedly  work 
best  when  under  the  strain  of  emotional  ex« 
citement,  and  this  tendency  justifies  great 
deliberateness  in  considering  whether  we 
are  equal  to  the  task  requiring  limitless 
stores  of  patience  and  an  intelligence  suffi- 
ciently developed  to  bring  about  conditions 
esential  for  the  preservation  of  peace.  In 
the  interests  of  humanity  it  is  desirable  to 
distinguish  very  clearly  between  the  log- 
ical thought-processes  of  intelligent,  peace- 
loving  people,  and  the  sentiments  of  those 
who  declaim  against  the  horrors  of  war. 
There  are  certain  innate  qualities  of  the 
American  mind  which  justify  more  than 
an  occasional  jog  to  our  memories  in  order 
to  recall  the  fact  that  intellectual  judg- 
ments are  largely  determined  by  the  char- 
acter of  the  underlying  emotional  reac- 
tions; and  yet  without  attempting  to  or- 
ganize feeling  or  sentiment  we  compla- 
cently direct  attention  to  our  traditional 
capacity  to  look  at  the  problems  of  life 
from  a  very  practical  point  of  view,  and 
remain  oblivious  to  the  danger  that  exists 
in  the  constant  repression  of  the  senti- 
mental side  of  our  natures  until  some  crisis 
increases  the  tension  to  such  a  degree  that 
equilibrium  can  only  be  restored  by  an  ex- 
plosion. 

We  shall  not  be  guilty  of  carrying  our 
methods  of  introspection  too  far  if  we  refer 
to  the  serious  handicap  to  the  cultivation 
of  those  qualities  of  mind  which  predis- 
pose toward  the  peaceable  solution  of  im- 
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portant  questions  that  is  expressed  in  the 
national  disregard  for  the  biologic  impor- 
tance of  good  mental  habits.  We  seldom 
stay  at  one  task  long  enough  to  develop 
the  habits  essential  for  efficient  and  thor- 
ough work,  and  the  same  amateurishness 
characterizes  our  efforts  whether  they  be 
in  the  field  of  diplomacy,  road-building  or 
in  organizing  a  university.  If  we  actually 
determine  to  lay  substantial  and  rational 
foundations  for  peace,  and  not  erect  a  tem- 
porary structure  on  the  shifting  sands  of 
sentiment  we  should  look  below  the  surface 
for  evidences  of  actual  progress  towards 
the  realization  of  these  aims ;  and  find  them 
expressed  in  such  an  undertaking  as  the 
endowment  and  organization  of  a  great 
institute  for  the  study  of  the  brain  and  ner- 
vous system,  in  increased  provisions  made 
for  research  along  similar  lines  in  our  uni- 
versities, and  in  the  establishment  of  de- 
partments of  education  with  a  view  to 
training  teachers  to  recognize  the  biologic 
needs  of  human  beings;  as  well  as  in  all 
those  rational  efforts  made  to  extend  or  to 
put  into  practise  our  knowledge  of  the 
mechanisms  by  means  of  which  human  in- 
dividuals adjust  their  lives  successfully  to 
the  environment  in  which  they  live. 

The  folly  of  the  mariner  who  goes  to  sea 
without  a  compass  is  not  greater  than  our 
own  in  attempting  to  solve  the  problems 
involving  the  destiny  of  our  race  without 
any  more  definite  knowledge  than  is  yet 
possessed  of  the  functions  of  the  brain  and 
nervous  system.  The  optimistic  views  ex- 
pressed by  the  eugenist  in  regard  to  the 
intellectual  progress  of  the  human  race 
that  will  be  brought  about  by  selective 
breeding  will  be  more  rapidly  realized  as 
soon  as  we  have  collected  sufficient  data 
concerning  the  functions  of  the  nervous 
system  to  determine  what  the  desirable 
mental  mechanisms  are ;  as  well  as  the  na- 
ture of  the  factors  conditioning  the  trends 


of  the  mental  life.  In  reading  history  our 
attention  is  chiefly  focused  upon  the  be- 
havior of  large  numbers  of  human  beings, 
the  crowd  or  mob,  and  we  forget  that  the 
activities  of  the  masses  can  not  be  inter- 
preted intelligently  until  the  reactions  of 
the  individual  have  been  analyzed.  His- 
tory and  anthropology  can  only  become 
vital  subjects  and  potent  factors  in  direct- 
ing the  streams  of  civilization  when  inter- 
preted by  a  more  complete  knowledge  than 
we  yet  possess  of  the  intricate  mechanisms 
of  the  human  brain.  It  is  unnecessary  to 
call  attention  to  the  fact  that  the  accounts 
of  man's  interest  in  the  investigation  of 
hypothetical  mental  qualities  are  volumin- 
ous, whereas,  the  records  of  actual  study 
of  the  minds  of  living  persons  are  compara- 
tively few  and  meager. 

The  progress  made  in  the  study  of  mental 
phenomena  has  been  along  two  general 
lines.  The  different  organs  composing  the 
human  machine  and  their  relations  to  each 
other  have  been  made  the  subject  of  inves- 
tigation, and  in  the  second  place  by  obser- 
vation and  by  carefully  gathering  experi- 
ence as  to  how  the  machine  expresses  its 
activities  as  a  unit  in  behavior  and  conduct, 
a  profitable  and  broad  field  of  enquiry  has 
been  opened  up.  So  dominated  are  many 
of  us  by  the  instinctive  tendency  to  worship 
at  a  special  shrine  or  bow  down  before  a 
fetish  that  the  absence  of  test-tube  or 
induction  coil  in  studying  the  problems  of 
human  conduct  often  leads  to  the  supposi- 
tion that  the  laws  governing  mental  phe- 
nomena are  less  easily  recognized  than  those 
conditioning  the  reactions  taking  place  in 
a  beaker  or  registered  on  a  kymograph 
cylinder. 

If  we  turn  from  trying  to  estimate  the 
conjectural  benefits  that  might  follow  the 
extension  of  knowledge  of  the  brain  to  find 
some  practical  application  for  the  rela- 
tively few  facts  already  brought  to  light, 
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we  shall  be  surprised  that  even  this  limited 
store  of  information  has  not  been  put  to 
some  practical  use.    Even  in  scientific  labo- 
ratories by  utilizing  this  information  the 
conditions  under  which  research  is  carried 
on  could  be  greatly  improved.     Progress 
wonld  be  more  rapid  if  scientific  men  esti- 
mated successful  achievements  not  only  by 
counting  the  number  of  new  facts  dis- 
covered by  an  investigator,  but  by  meas- 
uring the  dynamics  of  human  nature  and 
the  character  of  the  mental  processes  by 
which  investigators  attained  their  results. 
Occasionally  the  scientific  atmosphere  be- 
comes so  oppressive  that  we  are  justified  in 
taking  precautions  so  that  anomalous  emo- 
tional reactions,  cynicism,  moods  of  depres- 
sion and  exaltation,  over-valued  ideas,  ob- 
sessions, paranoid  trends  of  thought  and  the 
maniac's  capacity  for  indulging  in  invec- 
tive and  controversy,  as  well  as  in  depre- 
ciating the  achievement  of  other  persons, 
may  be  replaced  by  more  desirable  mental 
mechanism. 

The  importance  of  the  early  formation 
of  desirable  mental  habits  is  a  principle 
reiterated  so  often  that  it  makes  many 
moments  unhappy  ones  during  the  copy- 
hook  age,  but  the  practical  application  of 
the  doctrine  to  increase  our  happiness  and 
efficiency  in  living  is  almost  ignored  by  the 
present  educational  system  in  America.  A 
^tem  of  education  based  upon  the  vital 
principle  that  success  in  living  should  be 
Pleasured  by  the  ease  with  which  the  hu- 
loan  machine  works,  and  not  by  the  amount 
rf  cargo  stored  in  the  hold,  would  be  of 
incalculable  benefit  to  our  race. 

No  more  eflEective  demonstration  that 
science  is  common  sense  at  its  best  is  needed 
than  the  justification  derived  from  the 
niodem  methods  of  studying  mental  phe- 
nomena of  making  habit-formation  the  chief 
function  of  elementary  teaching,  and  from 
this  procedure  follows  a  natural  and  not 


arbitrary  division  between  school  and  uni- 
versity; the  former  would  then  be  recog- 
nized as  the  place  in  which  habit-mechan- 
isms are  carefully  trained,  and  the  latter  a 
field  for  trying  out  under  supervision  the 
activities  essential  for  independent  think- 
ing, and  for  offering  encouragement  to 
competent  persons  to  contribute  to  the  ex- 
tension of  human  knowledge. 

If  the  citizens  of  this  country  are  ani- 
mated by  a  sincere  desire  to  maintain  a 
condition  of  peace  expressing  the  activities 
of  virile  manhood  and  not  the  idle  dreams 
of  those  who  are  unable  to  protect  them- 
selves against  aggression,  a  well-directed 
effort  should  be  made  to  assist  those  poten- 
tially capable  of  intellectual  leadership  to 
develop  their  mental  faculties  to  the  maxi- 
mum of  efficiency.  Although  leaders  of 
thought  may  now  be  classed  as  among  the 
actual  necessities  of  life,  the  atmosphere  of 
the  American  university  is  distinctly  favor- 
able for  the  growth  of  dilettantism  and 
mediocrity.  These  institutions  suddenly 
find  themselves  called  upon  to  do  their 
share  in  bringing  about  a  readjustment  of 
civilization  hampered  by  an  organization 
continually  modified  to  meet  either  the 
demands  of  alumni,  who  for  purely  senti- 
mental reasons  are  disinclined  to  aid 
actively  in  carrying  out  the  proposed  trans- 
formation of  college  into  university  or  the 
increasing  number  of  protestations  coming 
from  the  champions  of  a  hysterical  ath- 
leticism. The  measure  of  our  intelligence 
as  well  as  capacity  to  control  effusive  senti- 
mentalism  may  be  readily  gauged  by  the 
methods  we  adopt  in  attempting  to  trans- 
form the  universities  into  centers  from 
which  a  spirit  of  intellectual  leadership 
may  be  disseminated. 

One  result  of  '*the  splendid  isolation" 
of  our  universities  from  each  other  has  been 
that  a  chain  of  fictitious  values  for  both 
ideas  and  ideals  is  established  that  empha- 
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flises  to  an  excessive  degree  the  importance 
of  a  single  institution  and  fails  to  bring 
iiome  to  students  the  desirabilily  of  devel- 
oping emotional  reactions  in  connection 
with  permanent  motives.  At  an  impres- 
sionable age  the  emotional  life  of  college 
students  is  sharply  focused  upon  the  inter- 
ests of  a  single  institution  and  the  general 
drift  of  the  affective  undercurrents  is  so 
rigidly  determined  as  to  make  it  exceed- 
ingly difficult  for  the  individual  later  in 
life  to  cultivate  a  just  sense  of  discrimina- 
tion. The  dynamic  power  of  constructive 
imagination  depends  upon  the  organization 
of  an  individual's  activities,  so  that  there 
should  be  coordination  of  feeling,  sentiment 
and  volitional  response ;  and  it  is  just  this 
principle  upon  which  so  much  of  the 
effectiveness  of  our  intellectual  efforts  de- 
pends that  is  practically  not  represented  in 
the  organization  of  our  universities;  and 
the  failure  to  make  this  provision  often  de- 
prives this  country  of  the  fruits  of  the 
highest  forms  of  intellectual  activity. 

Mental  habits  once  established,  and  mo- 
tives called  into  play  can  not  as  a  rule  be 
shifted  later  in  life  without  seriously  re- 
stricting the  intellectual  horizon  by  the 
forcible  readjustment  of  the  emotional 
balance;  an  adaptation  which  is  none  the 
less  serious  because  the  individual  is  not 
aware  of  the  process.  As  long  as  univer- 
sities are  controlled  largely  by  their  own 
alumni  and  by  boards  of  trustees  repre- 
senting the  traditions,  beliefs  and  paro- 
chialisms of  a  single  institution  it  is  hardly 
possible  that  these  institutions  will  become 
centers  in  which  the  type  of  personality 
essential  for  creative  effort  in  science,  art, 
or  literature  will  receive  a  hearty  welcome 
or  attain  full  citizenship.  The  influence  of 
the  continental  university  is  often  unfor- 
tunately restricted  by  racial  prejudice  and 
national  boundaries,  but  the  American  uni- 
versity is  pretty  generally  hemmed  in  by 


the  much  narrower  parochialism  of  its  own 
alumni. 

May  we  not  begin  to  let  a  little  more 
oxygen  into  the  university  atmosphere  so 
that  the  energy,  enthusiasm  and  idealism  of 
American  life  which  is  already  being  put  to  & 
world  test  may  be  wisely  directed  and  not 
repressed  or  stifled.  Harvard's  Back  Bay 
traditions,  Yale's  fixed  belief  in  the  value 
of  New  Haven's  ideals,  Columbia's  com- 
placent metropolitanism,  Princeton's  faith 
in  imported  culture,  and  Pennsylvania's 
homing  instincts  all  mark  commendable 
mental  traits  that  have  served  a  useful  pur- 
pose; and  probably  these  qualities  would 
once  again  become  active  ferments  if  they 
were  transferred  to  new  media. 

The  following  plan  if  carried  into  execu- 
tion would  probably  tend  to  bring  about 
conditions  more  favorable  than  those  now 
existing  for  the  liberation  of  the  energy 
stored  up  within  our  universities,  and  which 
is  so  often  wasted  without  any  effort  made 
to  convert  it  into  a  creative  force. 

If  each  university  tried  the  simple  ex- 
periment of  appointing  a  small  number  of 
consulting  trustees,  members  of  the  faculty 
of  rival  institutions,  to  meet  once  or  twice 
a  year  with  the  home-board  they  would 
bring  into  the  discussion  of  academic  prob- 
lems that  sense  of  perspective  and  of  values 
which  is  now  so  feebly  represented;  and 
definite  progress  would  also  be  made  in 
preparing  intelligently  both  to  maintain 
peace  and  deserve  respect.  This  change 
would  be  the  equivalent  of  a  public  declara- 
tion of  intentions  to  the  effect  that  the 
universities  were  prepared  to  abandon 
their  local  traditions  and  prejudices,  to 
substitute  for  particularism  a  sense  of  na- 
tionalism or  even  a  broad  world-spirit,  and 
thus  they  would  become  more  intimately 
identified  with  the  intellectual  life  and 
spirit  of  our  civilization ;  and  then  in  good 
time,  following  the  growth  of  these  broader 
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interests,  more  intelligent  sympathy  and 
ftctive  support  would  be  accorded  to  those 
who  are  endeavoring  to  extend  the  bounds 
of  knowledge. 

In  the  present  world-crisis  we  are  op- 
pressed by  the  feeling  that  the  old  concep- 
tions of  truth  have   failed  us,   but  our 
despondency  is  lessened  by  the  realization 
of  the  progress  which  the  efforts  of  inves- 
tigators must  bring  when  they  are  heartily 
approved,  sustained  and  strengthened  by 
universities  fully  awakened  to  the  necessity 
for  intellectual  leadership  in  the  develop- 
ment of  the  newer  civilization. 

Stbwabt  Paton 


JOHN  MUIB 

On  the  day  before  Christmas  John  Muir, 
geologist,  explorer,  naturalist,  author,  joined 
tlie  great  majority.  Though  seventy-six  years 
old  there  had  been  no  apparent  decay  of  his 
remarkable  faculties.  Nor  was  there  any 
painful  waiting  for  the  end.  Death  found 
him  abnost  in  the  midst  of  his  literary  activ- 
ities, which  he  had  laid  aside  for  a  brief  inter- 
val in  order  that  he  might  spend  the  Christ- 
mas holidays  with  one  of  his  daughters  in 
southern  California.  On  the  27th  of  Decem- 
^  a  large  concourse  of  friends  gathered  from 
near  and  far  at  his  home  near  Martinez,  Cali- 
'oniia,  to  hear  the  last  rites  spoken  over  his 
remains.  He  was  buried,  beside  his  wife,  under 
trees  planted  by  his  own  hand,  in  the  beautiful 
family  burial-ground  among  the  Alhambra 
hills. 

John  Muir  was  bom  at  Dunbar,  Scotland, 
April  21, 1838.  He  was  the  third  in  a  family 
of  seven  children.  His  early  education  was 
received  at  the  grammar  school  in  Dunbar. 
When  he  was  eleven  years  old  his  father 
emigrated  with  his  family  to  the  United  States. 
They  settled  on  a  farm  near  Portage,  Wis- 
consin. There  he  indulged  to  the  full  his  fond- 
ness for  the  life  of  the  wilderness.  His  book 
entitled  "The  Story  of  My  Boyhood  and 
Youth"  gives  a  pleasing  picture  of  this  pe- 
riod of  his  life.  He  also  developed  an  extraor- 
dinary aptness  for  mechanical  inventions  of 


various  kinds.  Some  of  these  are  described 
in  the  same  volume.  In  due  time  he  went  to 
the  University  of  Wisconsin.  His  university 
career  is  best  described  in  his  own  words: 
"Although  I  was  four  years  at  the  university,'^ 
he  wrote  two  years  ago,  "I  did  not  take  the 
regular  course  of  studies,  but  instead  picked 
out  what  I  thought  would  be  most  useful  to 
me,  particularly  chemistry,  which  opened  a 
new  world,  and  mathematics  and  physics,  a 
little  Greek  and  Latin,  botany  and  geology. 
I  was  far  from  satisfied  with  what  I  had 
learned,  and  should  have  stayed  longer.  Any- 
how I  wandered  away  on  a  glorious  botanical 
and  geolog^ical  excursion,  which  has  lasted 
nearly  fifty  years  and  is  not  yet  completed, 
always  happy  and  free,  poor  and  rich,  without 
thought  of  diploma  or  of  making  a  name, 
urged  on  and  on  through  endless  inspiring, 
Godful  beauty." 

It  was  in  the  early  sixties  that  Muir  started 
off  on  those  wanderings  that  finally  brought 
him  to  California.    In  the  early  seventies  his 
first  brief  communications  on  Yosemite  and 
the  Sierra  Nevada  began  to  appear  in  San 
Francisco  and  eastern  papers.     Soon  his  ar- 
ticles began  to  be  published  in  the  Overland 
Monthly,  Harper^s,  Scribner's,  the   Century, 
and  the  Atlantic.     A  Reference  List  to  the 
published  writings  of  John  Muir,  prepared 
by  Professor  Cornelius  B.  Bradley  in  189Y, 
contains  the  dates  and  titles  of  nearly  one  hun- 
dred and  fifty  such  articles  and  communica- 
tions.   At  that  time  he  had  published  only  one 
book,  "The  Mountains  of  California,"  which 
appeared  in  1894.    But  in  "Picturesque  Cali- 
fornia," edited  by  him  in  1888,  he  had  con- 
tributed articles  on  "  Peaks  and  Glaciers  of  the 
Sierra,"  "The  Passes  of  the  High   Sierra," 
"Yosemite   Valley,"   "Mt.    Shasta,"   "Wash- 
ington and  Puget  Sound,"  and  "  The  Basin  of 
the  Columbia  River."    In  the  Proceedings  of 
the  American  Association  for  the  Advance- 
ment  of  Science  he  was  represented  by  papers 
on   "The    Formation    of    Mountains    in    the 
Sierra  "  (Vol.  XXIII.),  and  "  The  Post-glacial 
History    of    the    Sequoia    Oigantea"    (Vol. 
XXV.). 
It  seems  remarkable  now  that  a  man  of  such 
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outstanding  ability  as  a  naturalist  and  a 
writer  should  not  have  published  his  first  book 
until  he  was  in  the  fifties.  But  Muir  found 
himself  very  gradually.  He  spent  long  pe- 
riods  in  exploring  and  Hving  among  the  moun- 
tains of  the  Sierra  Nevada.  On  these  trips  he 
endured  many  hardships  and  fared  yery  fru- 
gally. He  made  copious  notes  of  all  his  ob- 
servations and  accompanied  them  with  sur- 
prisingly exact  and  often  beautiful  drawings. 
His  studies  were  chiefiy  of  a  geological,  botan- 
ical and  physiographical  nature.  The  extent 
and  effects  of  glaciation  in  the  Sierra  Nevada 
received  his  particular  attention,  and  he  was 
first  among  geologists  to  work  toward  con- 
clusions, on  this  subject,  which  in  more  ampli- 
fied form  now  hold  the  field. 

John  Muir  was  an  inveterate  traveler.  Dur- 
ing his  earlier  years  he  went  on  foot  through 
parts  of  the  southern  states  and  Canada.  In 
1876  he  had  become  a  member  of  the  TJ.  S. 
Coast  and  Geodetic  Survey  and  visited  Alaska, 
where  he  made  many  canoe  trips  and  explora- 
tions. The  great  Muir  Glacier,  which  he  dis- 
covered, bears  his  name.  In  1878  he  visited 
the  Arctic  regions  on  the  U.  S.  Corwin  in 
search  of  the  De  Long  expedition,  and  in  1899 
became  a  member  of  the  Harriman  expedition 
to  Alaska.  In  1903-4  he  visited  Russia, 
Siberia,  Manchuria,  India,  Australia  and  New 
Zealand.  In  1911  he  made  a  trip  up  the 
Amazon  in  South  America,  and  he  went  to 
Africa  in  1912.  All  these  travels  were  under- 
taken for  purposes  of  study  primarily,  and 
served  to  enrich  still  further  his  large  stores 
of  knowledge. 

The  publication  of  his  book  on  The  Moun- 
tains of  California  made  him  known  to  the 
world  as  a  writer  of  exceptional  power.  His 
vivid,  easy,  poetical  style  was  wrought  out 
slowly  and  with  great  care.  He  refused  to  be 
hurried  in  his  work,  and  rewrote  his  chapters 
a  dozen  times  if  he  thought  he  could  improve 
them  in  point  of  expression.  His  second 
book,  "  Our  National  Parks,"  shows  his  liter- 
ary style  at  its  best.  It  appeared  in  1901  and 
reflects  his  eager  activity  in  the  interest  of 
forest  preservation  and  the  establishment  of 
national  parks   and  reservations.     This  was 


followed  by  "Stickeen,  the  Story  of  a  Dog,** 
1909;  "My  First  Summer  in  the  Sierra," 
1911;  "  The  Yosemite,"  1912;  and  "  The  Story 
of  My  Boyhood  and  Youth,"  in  1913.  A  book 
on  his  Alaskan  explorations  was  practically 
completed  at  the  time  of  his  death. 

A  number  of  high  academic  honors  came  to 
Mr.  Muir  in  his  later  years.  Harvard  Uni- 
versity bestowed  upon  him  an  honorary  M.A. 
in  1896 ;  the  University  of  Wisconsin  an  LL JD. 
in  1897;  Yale  University  a  Litt.D.  in  1911; 
and  the  University  of  California  an  LL.D.  in 
1913.  He  was  one  of  the  founders  of  the 
Sierra  Club,  in  1892,  and  its  president  for 
twenty-two  years.  The  outings  for  which  this 
organization  has  become  famous  were  due  to 
his  initiative.  At  the  time  of  his  death  he 
was  president,  also,  of  the  Society  for  the 
Preservation  of  National  Parks,  and  vice- 
president  of  the  California  Associated  Soci- 
eties for  the  Conservation  of  Wild  Life.  It 
should  be  noted,  too,  that  he  was  a  member  of 
the  Pacific  Coast  Committee  of  the  American 
Association  for  the  Advancement  of  Science, 
charged  with  the  task  of  preparing  for  the 
San  Francisco  meeting  in  1915. 

In  the  death  of  John  Muir  the  world  has 
lost  one  of  the  most  remarkable  men  of  our 
time.  To  the  last  he  preserved  the  eager  in- 
terest of  a  child  in  all  the  phenomena  of 
nature.  His  unaffected  simjplicity  and  modesty 
remained  unchanged,  though  fame  literally 
wore  a  path  to  his  door.  He  knew  how  to 
translate  his  enthusiasms  into  human  benefits, 
for  no  American  citizen  did  more  for  the 
establishment  of  national  parks,  and  the  con- 
servation of  the  great  forests  of  the  west.  In 
the  concluding  chapter  of  his  book,  "Our 
National  Parks,"  his  sentences  are  aflame  wilh 
the  passion  of  a  Hebrew  prophet  who  sees  the 
vision  of  the  coming  age  and  its  needs.  It 
may  be  that  the  present  generation  is  able  to 
appraise  justly  the  services  of  John  Muir  as  a 
naturalist  and  explorer.  John  Muir  the  seer, 
the  writer,  the  father  and  guardian  of  Yo- 
semite,  awaits  the  appraisal  of  a  later  and 
greater  day. 

WiLLUM    FrEDEBIO   Bad) 
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SCIENTIFIC  NOTES  AND  NEWS 

Charles  Edwin  Bessey,  head  of  the  depart- 
ment of  botany  and  head  dean  of  the  TTniver- 
flity  of  Nebraska,  distinguished  as  a  leader  in 
botanical  research  and  education,  past  presi- 
dent of  the  American  Association  for  the  Ad- 
vancement of  Science,  died  on  February  25, 
in  his  seyentieth  year. 

Abthub  yon  Auers,  the  eminent  German 
astronomer,  has  died  at  the  age  of  seventy-six 
years. 

DiRECTOB  W.  A.  Campbell,  of  the  Lick  Ob- 
servatory, president  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  has  been 
elected  a  foreign  member  of  the  Swedish 
Boyal  Academy  of  Sciences,  Stockholm. 

The  William  H.  Nichols  medal  is  to  be 
conferred  on  March  5  on  Dr.  Irving  Langmuir, 
of  the  research  laboratory  of  the  Qeneral 
Electric  Coiapanj,  at  the  meeting  of  the  New 
York  Section  of  the  American  Chemical  So- 
ciety. Dr.  Langmuir  will  make  an  address  on 
''Chemical  Research  at  Low  Pressures." 

On  the  occasion  of  the  inauguration  of  Dr. 
R  B.  von  Klein  Smid  as  president  of  the 
University  of  Arizona,  the  degree  of  doctor  of 
laws  was  conferred  on  Dr.  D.  T.  MacDougal, 
director  of  the  department  of  botanical  re- 
search of  the  Carnegie  Institution,  and  on  Dr. 
J.  W.  Fewkes,  of  the  Bureau  of  American 
Ethnology. 

Dr.  John  C.  Mebriam,  professor  of  paleon- 
tology in  the  University  of  California,  has 
been  appointed  to  be  chairman  of  a  sub-com- 
mittee on  research  work  on  the  Pacific  coast 
established  by  the  committee  of  one  hundred 
on  scientific  research  of  the  American  Associ- 
ation for  the  Advancement  of  Science. 

Dr.  W.  H.  Hadow,  principal  of  Armstrong 
College,  Newcastle-upon-Tyne,  and  Sir  Henry 
J.  Oram,  engrineer-in-chief  of  the  British  fleet, 
bave  been  elected  members  of  the  Athenaoum 
Olnb,  for  distinguished  eminence  in  science 
and  public  service. 

Dr.  AoELAmE  Brown,  of  San  Francisco,  has 
been  appointed  a  member  of  the  California 
State  Board  of  Health,  to  succeed  Dr.  O. 
Stansbtiry. 


Dr.  Lewellys  F.  Barker,  professor  of  medi- 
cine at  Johns  Hopkins  University,  Baltimore, 
was  the  guest  of  honor  at  the  thirty-third  an- 
nual banquet  of  the  McGiU  Medical  Society, 
MontreaL 

Dr.  H.  p.  Armsby,  director  of  the  Institute 
of  Animal  Nutrition  of  the  Pennsylvania  Col- 
lege and  Station,  has  been  relieved  of  all 
undergraduate  instruction  and  wiU  devote  his 
entire  time  to  research  in  animal  nutrition 
and  to  advanced  graduate  instruction. 

The  board  of  trustees  of  Stanford  Univer- 
sity has  elected  to  its  membership  Dr.  Balph 
Arnold,  of  Los  Angeles,  a  grraduate  of  the 
university,  and  has  reelected  Mr.  William 
Babcock,  a  capitalist  of  San  Francisco,  and 
Mr.  Charles  P.  Eells,  a  lawyer  of  San  Fran- 
cisco, whose  terms  recently  expired.  Dr. 
Arnold  is  the  second  alunmus  on  the  board  at 
the  present  time,  the  other  being  Mr.  Herbert 
C.  Hoover,  who  is  now  serving  as  chairman  of 
the  Belgian  Belief  Commission  in  London. 
Dr.  Arnold  graduated  from  the  department  of 
geology  at  Stanford  in  1899,  received  his  A.M. 
there  in  1900,  and  his  Ph.D.  in  1902.  For  a 
number  of  years  he  was  engaged  in  scientific 
woik  for  the  government,  being  for  a  time 
paleontologist  of  the  Geological  Survey  and 
later  in  charge  of  the  survey's  oil  investiga- 
tions in  California.  For  the  last  half  dozen 
years  Dr.  Arnold  has  been  engaged  in  private 
practise  in  the  oil  fields  of  the  United  States, 
Mexico  and  South  America.  He  has  recently 
been  withdrawing  from  technical  work  to  a 
considerable  degree  in  order  to  devote  himself 
more  fully  to  research  work  in  the  field  of 
paleontology. 

Mr.  a  F.  Meyer,  associate  professor  of 
hydraulics  in  the  University  of  Minnesota, 
visited  Toronto  in  February  to  confer  with 
Mr.  Arthur  V.  White  and  appear  before  the 
international  joint  commission  in  connection 
with  the  Lake  of  the  Woods  investigation. 
Mr.  Meyer  is  serving  this  conunission  as  con- 
sulting engineer. 

Mr.  John  Blackstooe  Hawley  (Minne- 
sota, '87),  consulting  engineer  of  Forth  Worth, 
Texas,  has  been  elected  president  of  the  Texas 
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Asfiociation  of  the  Members  of  the  American 
Society  of  CiTil  Engineers.  At  the  reoent 
annual  meeting  of  the  society  Mr«  Hawley 
was  elected  director. 

Dr.  T.  C.  Chamberlin,  head  of  the  depart- 
ment of  geology  in  the  University  of  Chicago, 
and  formerly  president  of  the  Uniyersity  of 
Wisconsin,  gave  a  series  of  lectures  in  the 
department  of  geology  of  the  University  of 
Wisconsin  from  February  16  to  19,  in  which 
he  reviewed  the  Ohamberlin-Moulton  planetes- 
imal  hypothesis  of  the  fomuation  of  the  solar 
system,  with  reference  especially  to  recent 
work  in  correlating  terrestrial  phenomena  in 
the  light  of  this  theory.  On  February  18,  Dr. 
Chamberlin  gave  a  public  lecture  under  the 
auspices  of  the  Science  Club  of  the  University 
of  Wisconsin  on  "  Early  Stages  of  the  Earth's 
History." 

Dr.  Franois  H.  Herriok,  professor  of  biol- 
ogy in  Western  Beserve  University,  addressed 
by  invitation  the  legislature  of  the  state  of 
Maine,  on  February  26,  on  the  subject  of 
''  The  Preservation  and  Propagation  of  the 
Lobster." 

Dr.  Graham  Lusk,  professor  of  physiology 
in  the  Cornell  Medical  School,  recently  de- 
livered before  the  Washington  University 
Medical  School  two  lectures  entitled  "The 
Basis  of  Animal  Calorimetry  "  and  "  Metabol- 
ism in  Diabetes." 

Sm  Charles  Augustus  Hartley,  the  distin- 
guished British  engineer,  died  on  February  22, 
at  the  age  of  ninety  years.  Sir  Charles  devoted 
most  of  his  career  to  hydraulic  engineering 
and  the  improvement  of  estuaries  and  harbors 
for  the  purposes  of  navigation.  In  1876  he 
was  one  of  the  committee  appointed  by  the 
authority  of  Congress  to  report  on  the  im- 
provement of  the  Mississippi.  In  1884  the 
British  government  nominated  him  a  member 
of  the  international  technical  commission  for 
widening  the  Suez  Canal.  He  was  a  member 
of  the  congress  that  sat  at  Paris  to  decide  on 
the  best  route  for  a  ship  canal  across  the 
Isthmus  of  Panama.  He  was  engineer-in-chief 
and  consulting  engineer  to  the  European  com- 
mission of  the  Danube  from  1856  to  1907. 


As  was  noted  in  Scij!.*he  Story^v^  "wwri  nonih!  ago 
the  California  Fish  and  Gi^.in   the'^ittOoDUDnbiiifl 
attempting  to  build  up  publid  '*  The'  nntiflttt  is 
the  most  efficient  means  of  conse  j^    A  Vvug  pm. 
In  pursuance  of  this  policy  the  commisstjycalj^oiiliit 
begun  the  publication  of  a  quarterly,  C^^.•/''H. 
fonvia  Fish  and  Game,  which  is  designed  to 
bring  facts  regarding  game  and  game  con- 
ditions to  the  people  of  the  state.    The  motto 
of  the  publication  is  ''Conservation  of  wild 
life  through  education."    The  second  number 
of  the  periodical   has  just  been   issued.     It 
contains   articles   relating  to  game   in  Cali- 
fornia, with  departments  for  editorials,  fishery 
and    hatchery    notes,    conservation    in    other 
states,  life  histories  of  game  birds  and  mam- 
mals, and  the  relation  of  wild  life  to  agricul- 
ture.     Full    reports    on    the    work    and   the 
monthly  expenditure  of  the   California  Fish 
and  Game  Commission  are  also  given.     Dr. 
Harold     C.   Bryant,   director   of   the   newly 
formed  bureau  of  education,  publicity  and  re- 
search is  editor  of  the  periodical. 

It  is  stated  in  Nature  that  in  answer  to  a 
question  as  to  typhoid  in  the  army,  asked  in 
the  House  of  Commons  on  February  8,  Mr. 
Tennant,  Under-secretary  of  State  for  War, 
said :  "  Of  the  421  cases  of  typhoid  in  the  pres- 
ent campaign  among  British  troops  305  cases 
were  in  men  who  were  not  inoculated  within 
two  years.  In  the  421  cases  there  have  been 
thirty-five  deaths.  Of  these  deaths  thirty-four 
were  men  who  had  not  been  inoculated  within 
two  years.  Only  one  death  occurred  among 
patients  who  were  inoculated,  and  that  man 
had  been  only  inoculated  once,  instead  of  the 
proper  number  of  times — ^namely,  twice."  Re- 
plying to  criticisms  against  inoculation  made 
by  Mr.  Chancellor  in  the  House  of  Commons 
on  February  9,  Dr.  Addison  pointed  out  that 
in  the  South  African  war  there  were  58,000 
cases  of  typhoid — more  than  an  Army  Corps — 
whereas  in  the  great  force  now  in  France  and 
Belgium,  and  after  six  months,  including 
three  months  of  atrocious  weather,  there  have 
only  been  421  cases  among  the  troops.  The 
total  losses  in  South  Africa  were  22,000,  of 
which  about  14,000  deaths  were  from  diseases 
and  8,000  of  these  were  from  typhoid. 
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^  The  British  Medical  Journal  states  that  the 
'm  hoepitals  of  Canada  haTe  heen  severely  affected 
gii  iqr  the  war,  and  in  Montreal  it  seemed  as 
fji  though  the  three  principal  hospitals  might 
ir  have  to  dose  their  doors.  A  campaign  among 
f  the  80O  governors  of  the  Qeneral  Hospital  pro- 
duoed  $150,000  in  two  days,  sufficient  to  meet 
expenses  for  the  next  two  or  three  years.  The 
appeal  for  funds  for  the  Notre  Dame  and 
Western  Hospitals  has  heen  equally  successful, 
and  they  will  remain  open  at  least  for  some 
time  to  come.  In  Vancouver  the  staff  of  the 
General  Hospital  have  voluntarily  agreed  to 
a  redaction  of  from  5  to  10  per  cent,  in  their 
salaries  in  order  to  help  the  hoard  in  its 
financial  difficulties. 

Ox  April  3,  1915,  an  examination  will  be 
held  to  provide  an  eligible  list  for  the  posi- 
tion of  food  bacteriologist  in  the  Chicago 
office  of  the  State  Food  Commission.  The 
salary  at  present  is  fixed  by  law  at  $1,800  a 
year.  The  limits  recommended  by  the  State 
CiTil  Service  Commission  are  $150  to  $175  a 
month.  The  examination  will  be  open  to  non- 
residents, as  well  as  residents,  of  Illinois  over 
twenty-five  years  of  age.  The  duties  of  the 
position  involve  making  bacteriological  exam- 
inations (and  interpreting  the  results  of  such 
examinations)  of  milk,  ice  cream,  eggs,  meat, 
tomato  products,  etc.,  in  accordance  with  the 
dairy,  food  and  sanitary  laws.  The  applicant 
should  be  able  to  state  his  opinions  briefly  and 
accurately  as  he  may  be  called  upon  fre- 
quently as  a  court  witness.  Education  equiv- 
alent to  graduation  in  science  from  a  college 
of  recognized  standing  is  required,  as  well  as 
some  knowledge  of  anatomy,  histology  and 
pathology,  and  some  training  in  animal  ex- 
perimentation. The  statement  is  made  from 
the  State  Food  Commissioner's  office  that  the 
person  employed  in  this  position  will  be  given 
time  to  take  work  in  the  various  medical 
schools  or  universities  of  Chicago  so  that  he 
may  acquaint  himself  with  those  subjects  with 
which  he  is  not  thoroughly  familiar. 

Announcement  is  made  of  the  establishment 
for  the  year  1915-16  in  Nela  Eesearch  Labo- 
ratory, National  Lamp  Works  of  General 
Electric  Company,  of  two  fellowships  in  phys- 


ical research  to  be  known  as  the  ''  Charles  F. 
Brush  Fdlowships."  These  fellowships  are 
offered  for  the  coming  year  through  the  gener- 
osity of  Mr.  Brush  who  desires  thereby  to 
stimulate  interest  in  industrial  physics  and  to 
make  it  possible  for  young  men  to  undertake 
research  work  in  physics  in  the  environment  of 
an  industrial  plant.  The  Nela  Besearch  Labo- 
ratory will  provide  space  and  all  necessary 
facilities,  and  will  have  general  supervision 
over  the  investigations,  which  must  be  con- 
sistent with  the  normal  activities  of  the  labo- 
ratory. 

Fire  in  the  national  forests  of  the  west  in 
1914  caused  a  loss  to  the  government  of  not 
quite  340,000,000  board  feet  of  merchantable 
timber,  valued  at  $307,303,  and  of  reproduc- 
tion, or  young  growth  of  trees,  valued  at  $192,- 
408,  according  to  statistics  just  compiled  by 
the  forest  service.  There  were  6,606  fires,  of 
which  only  1,545  burned  over  an  area  of  ten 
acres  or  more.  About  77  per  cent,  of  all  the 
fires  did  damage  of  less  than  $100  each.  In 
addition  to  the  losses  suffered  by  the  govern- 
ment, timber  on  state  and  private  lands  within 
the  forests,  totaling  228,008,000  board  feet  and 
valued  at  $175,302,  was  lost.  The  total  area 
burned  over  was  690,240  acres,  of  which  310,- 
583  acres  were  state  and  private  lands.  Not- 
withstanding that  it  was  an  exceptionally 
favorable  year  for  fires,  on  account  of  high 
temperatures,  heavy  winds  and  prolonged 
drought,  the  average  loss  per  fire  was  $103, 
as  against  $131  in  1911,  when  there  were  only 
about  half  as  many  fires.  Eighty-five  per 
cent,  of  the  total  loss  was  caused  by  fires  in 
Idaho,  Montana,  Oregon  and  Washington, 
where  more  than  half  the  timber  in  all  the  na- 
tional forests  stands.  Less  than  one  tenth  of 
one  per  cent,  of  this  timber  was  affected.  Of 
the  6,605  fires  reported,  3,691,  or  55.9  per  cent., 
occurred  in  these  states,  and  of  the  99  fires 
causing  losses  of  more  than  $1,000  each,  81 
were  in  this  region.  Lightning  was  the  chief 
cause,  starting  2,032  fires;  campers  came  next 
with  1,126,  followed  closely  by  railroad  loco- 
motives, with  1,110.  Incendiaries  lighted  470 
and  the  rest  were  attributed  to  brush  burning, 
sawmills,  etc.,  or  their  origin  was  unknown. 
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UNIVEB8ITY    AND    EDUCATIONAL    NEWS 

Ths  committee  on  education  of  the  House 
of  Representatives  has  reported  favorably  a 
bill  establishing  a  National  University  in 
Washington.  According  to  the  bill  an  initial 
appropriation  of  $500,000  would  be  made.  The 
university  would  be  devoted  to  research  and 
graduate  work  and  no  degrees  would  be  con- 
ferred. 

In  its  annual  report  to  the  board  of  educa* 
tion  of  New  York  City,  Superintendent  Max- 
well urges  the  need  of  appropriating  ten  mil- 
lion dollars  for  elementary  school  buildings 
in  order  that  all  children  may  be  accommo- 
dated. There  is  also  said  to  be  immediate 
need  of  buildings  for  high  schools  and  for  vo- 
cational schools. 

Estimates  for  1915  appropriations  for  the 
Massachusetts  College  and  Station  have  been 
submitted  for  $313,300  for  maintenance  and 
additional  appropriations  as  follows:  Micro- 
biology laboratory,  $67,500;  for  the  comple- 
tion of  the  agricultural  building,  $122,500; 
new  dormitory,  $40,000;  enlargement  of  the 
power  plant,  $30,000,  and  minor  improve- 
ments, $10,000. 

In  view  of  the  difficulties  of  foreign  travel 
no  fellows  will  be  appointed  by  the  Kahn 
Foundation  for  the  year  1915-16. 

Dr.  Hobage  Grove  Demino,  for  the  past 
three  years  associate  professor  of  chemistry  in 
the  Philippine  College  of  Agriculture,  has 
been  appointed  professor  of  chemistry  and 
chief  of  the  department  in  the  University  of 
the  Philippines,  filling  the  vacancy  occasioned 
by  the  death  of  Br.  Paul  Caspar  Freer. 

Dr.  Andrew  Hunter,  formerly  assistant 
professor  of  biochemistry  in  Cornell  Univer- 
sity, has  resigned  the  position  of  biochemist, 
U.  S.  Public  Health  Service,  in  order  to  accept 
the  chair  of  pathological  chemistry  in  the 
University  of  Toronto. 


DISCUSSION  AND  COBBESPONDBNCE 
THE   BISTORT  OF  SCIENCE 

To  THE  Editor  of  Science:  I  desire  to  ex- 
press my  hearty  commendation  of  Dr.  Libby'a 


paper  in  the  "History  of  Science,"  published 
in  Science  for  November  6,  1914.  His  paper 
is  one  of  the  pioneers  in  this  new  and  interest- 
ing field  of  thought,  and  the  expression  of  such 
ideas  needs  further  encouragement. 

It  is  apparent  that  the  time  is  fairly  well 
upon  us  to  give  some  definite  consideration  to 
the  value  and  place  of  the  study  of  the 
"  History  of  Science,"  in  the  curricula  of  our 
universities,  colleges  and  technical  schools. 

That  this  study  represents  a  strong  reac- 
tionary movement  from  the  over-materialistic 
and  specializing  tendencies  of  the  age  in  all 
departments  of  human  progress  is  evident,  and 
this  is  especially  true  in  the  sciences  them- 
selves. This  reaction  finds  its  development  in 
the  present  idealism  in  the  Qerman  school  of 
science,  where  the  historical  method  in  the 
study  of  the  sciences,  theoretical  and  empirical, 
has  been  practised. 

Two  other  notable  and  interesting  pai>er8 
in  the  past  have  contributed  valuable  sugges- 
tions, emphasizing  two  essential  pedagogic 
points  of  view.  The  first  treated  the  cultural 
or  intellectual  values  derived  from  the  intimate 
understanding  of  the  problems  of  nature 
through  the  scientific  method,  and  the  second 
the  historical  perspective  in  the  study  of  the 
sciences.  Dr.  G^eo.  H.  Mead,^  of  the  depart- 
ment of  philosophy,  lays  special  emphasis  upon 
the  cultural  aspect  in  the  history  of  science. 
In  the  last  paragraph  of  his  article  he  says: 

There  is  certainly  no  agent  that  can  carry  more 
profound  culture  than  the  sciences,  but  our  science 
curriculum  is  poor  in  what  may  be  called  cultural 
courses  in  the  sciences,  and  the  import  of  science 
for  culture  has  been  slightly  recognized  and  parsi- 
moniously fostered. 

The  value  and  importance  of  history  as  a 
subject,  and  as  a  method,  in  the  ordinary  cul- 
ture courses  can  not  be  denied;  therefore  the 
study  of  nature  or  science  with  the  historical 
basis  is  equivalent  to  a  power  twice  as  great 
And  when  education  as  an  instrument  of  prog- 
ress emphasizes  the  cultural  element,  educa- 
tion then  becomes  a  potent  force  in  making 
and  maintaining  the  civilization  of  the  future. 

1  SciBNCB,  N.  S.,  Vol.  XXIV.,  September,  1906, 
pages  390-^7. 
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The  second  paper,  by  Professor  C.  R  Mann,* 
of  the  education  department  in  the  University 
of  Chicago,  advances  the  historical  method 
in  the  teaching  of  science,  and  the  fruitful 
consequences  to  be  brought  about. 

Some  few  years  ago  the  writer  undertook  a 
study  similar  to  that  of  Br.  Libby  regarding 
the  value  of  the  history  of  science  for  the 
nndergraduates  of  our  colleges,  and  the  replies 
which  came  from  many  prominent  men   in 
science,  education  and  philosophy  were  most 
encouraging.     These  letters  brought  forth  a 
nniversal  affirmative  reply  regarding  the  value, 
importance  and  the  future  of  the  subject,  and 
in  general  substantiated  the  arguments  of  the 
three  papers  named.     To  quote  from  a  letter 
of  Dr.  Libby,  in  which  he  quotes  from  some 
one  in  authority,  "  the  history  of  science  is  the 
very  next  essential  thing  in  the  development 
of  technical  education."    Possibly  the  progress 
lias  been  slow  because  there  exists  no  satis- 
factory text4>ook  on  the  subject  in  this  country. 
Professor  Tyler  and  Professor  Sedgwick,'  of 
the  Massachusetts   Institute   of   Technology, 
throw  a  much  needed  and  encouraging  ray  of 
light  to  workers  in  this  field. 

hi  this  country  at  the  present  time  a  num- 
wr  of  our  universities,  colleges  and  technical 
SCaOols  are  offering  history  of  science  courses 
in  one  way  or  another.  Foremost  of  these  are 
the  universities  of  Chicago,  Harvard,  Mich- 
igan, Columbia,  California,  Stanford  and  the 
Massachusetts  Institute  of  Technology.  There 
are  apparently  two  types  of  courses  in  the 
history  of  science,  or  two  methods  in  treating 
the  subject,  namely,  the  history  of  a  single 
subject  such  as  physics,  chemistry,  etc.,  which 
is  found  in  most  schools;  the  second  type  is 
represented  by  the  course  given  at  Harvard. 
This  is  a  general  or  combined  course,  three 
hours  through  the  year  being  divided  into 
physical  and  biological  sciences.  This  is  also 
conducted  as  a  separate  group  of  studies, 
thereby  giving  it  more  value  or  importance, 
and  has  now  been  offered  for  four  years  by 

•'*The  Hflstory  of  Science,  An  Interpretation." 
Popular  Science  Monthly,  Vol.  72,  April,  1908, 
pages  313-22. 

•"The  Teaching  of  the  History  of  Science," 
ScoNCKj  January  1,  1915,  pages  26-27. 


Dr.  L.  J.  Henderson,  of  the  chemistry  depart- 
ment. Personally,  I  believe  it  is  the  most 
satisfactory  method  in  treating  such  a  study 
as  a  course,  although  it  depends  upon  the  point 
of  view  one  takes. 

The  University  of  Chicago  offers  in  addi- 
tion to  its  separate  historical  courses  of  indi- 
vidual sciences,  a  series  of  courses  in  the  de- 
partment of  philosophy  on  the  history  and 
development  of  ancient  and  modem  scientific 
concepts,  which  is  apparently  closely  allied  to 
the  history  of  science. 

The  writer  is  at  present  preparing  a  paper 
upon  the  "Present  Status  of  the  Teaching 
of  the  History  of  Science  in  Our  Universities, 
Colleges  and  Technical  Schools."  This  study 
will  involve  a  statistical  account  and  compari- 
son of  the  different  courses  g^ven  in  the  his- 
tory of  science,  the  number  of  hours  of  lec- 
tures, method  of  treating  the  course,  and  other 
facts  bearing  upon  the  tendencies  and  progress 
of  this  subject. 

It  is  encouraging  to  note  that  while  the 
bibliographical  material  upon  this  subject  is 
very  meager,  in  this  country  at  least,  yet 
sufficient  has  been  accomplished  to  enable  a 
fair  beginning  to  be  made  for  a  working  basis. 
The  John  Crerar  Library,  Chicago,  has  done 
more  than  any  other  agency  in  developing 
this  important  phase.  Of  course  there  are 
a  nunkber  of  foreign  bibliographies  or  cata- 
logues, such  as  The  International  Catalogue 
of  Scientific  Literature,  London,  Institute 
International  de  Bihliographie  (science  sec- 
tion), Zurich,  Bibliographie  der  Deutschen 
Naturwissensehaftlichen  Literatur,  Berlin, 
and  the  Btbliotheca  Mathematica,  Zeitechrift 
fiir  Oeechichte  der  Mathematischen  Wiseenr 
schaften,  Leipzig. 

In  France  the  Paris  Academy  of  Sciences 
offers  each  year  a  prize  of  two  thousand  francs 
for  the  best  essay,  memoir  or  book,  original  or 
translated,  upon  a  general  or  specific  subject 
in  the  history  of  science.  The  most  notable 
instance  was  when  in  1911  the  Prix  Binouz 
was  awarded  to  M.  Antonio  Favaro,  the  gn'eat 
Italian  historian  of  science,  for  the  publication 
of  the  works  of  Galileo  Galilee,  and  to  M.  Ed- 
mond  Bennett  for  his  "Notes  and  Memoirs 
Relative  to  the  History  of  the  Sciences." 
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It  is  to  Gennany,  however,  that  the  most 
credit  belongs  for  the  development  and  the 
work  in  this  field.  The  number  of  very  excel- 
lent tezts  and  treatises  in  the  history  of  sci- 
ence in  Germany  is  far  beyond  the  production 
in  any  other  country.  German  scholarship 
is  here  again  manifested  in  both  quantity  and 
quality,  and  Ber  Deutschen  Gesellschaft  fiir 
G^chichte  der  Medizin  und  Naturwissen- 
schaften,  organized  in  1902,  Leipzig,  is  prob- 
ably the  only  organization  devoted  to  the  study 
and  fostering  of  the  history  of  science.  The 
Mitteilungen  contain  a  most  complete  and 
valuable  bibliographical  record  of  articles, 
memoirs  and  books  in  print,  also  containing 
originals  and  translations  of  historical  trea- 
tises in  science. 

Two  other  publications  worthy  of  notice  at 
this  time  are  the  Archiv  fiir  die  Oeschichte  der 
Naturwissenschaften  und  der  Technic,  Leipzig; 
and  lets.  Revue  ConsacrSe  a  THistoire  de  la 
Science,  published  in  Belgium  (or  was  pub- 
lished). 

In  closing,  it  would  seem  that  .in  order  to 
lend  encouragement  and  force  to  aid  this  new 
field  of  investigation  great  good  ought  to  come 
from  an  organization  of  a  section  in  the 
American  Association  for  the  Advancement  of 
Science,  known  as  the  History  of  Science 
section. 

Frederick  E.  Brasgh 

Stanford  Univirsitt, 
January  16,  1915 


SCIENTIFIC  BOOKS 

The  Home  of  the  Blizzard,  being  the  Story  of 
the  Australian  Antarctic  Expedition,  1911- 
19H.  Sir  Douglas  Mawson,  D.Sc,  B.E. 
J.  B.  Lippincott  Co.  Illustrated,  also  with 
maps.    $9.00  net. 

It  was  thought  by  many  that  the  acme  of 
antarctic  interest  had  culminated  in  the 
record-breaking  sled  journeys  of  Shackleton, 
the  attainment  of  the  Pole  by  Amundsen,  and 
especially  in  the  pathetic  tragedy  of  Scott's 
latest  expedition.  It  is  encouraging  to  find 
in  the  records  of  Mawson's  non-pole  hunting 
explorations  novel  lines  of  human  endurance, 
of  tragic  disaster,  and  of  historical  reversion. 


combined  with  scientific  researches  of  value 
to  the  world.  These  physical  and  moral  re- 
sults exacted  from  the  explorers  not  only  the 
fullest  effort  of  body  and  mind,  but  they  also 
obliged  the  chief,  returning  as  by  miracle  from 
death,  to  face  a  deficit  of  nearly  $40,000  to 
pay  for  his  privilege  of  polar  service. 

Mawson's  expedition,  which  had  the  finan- 
cial support  of  the  Australasian  governments, 
looked  to  the  exploration  of  antarctic  lands  in 
the  Australian  quadrant — ^from  90°  E.  to 
180°  E. — and  their  occupancy  for  scientific 
observation  and  research.  An  intermediate 
station,  wireless  equipped  and  weather  ob- 
serving, was  established  on  Macquarie  Island, 
850  miles  south-southeast  of  Hobart.  Cir- 
cumstances restricted  the  parties  for  the  con- 
tinent of  Antarctica  to  two— the  main  base  at 
Commonwealth  Bay,  67°  S.,  143°  E.  occupied 
by  Mawson  and  17  men,  and  the  west  base  on 
the  Shackleton  Oceanic  Icecap,  66.7°  S.,  97° 
£.,  established  by  Dr.  Frank  Wild  and  7  men, 
in  January,  1912. 

Scientific  work  was  carried  out  along  the 
principal  lines  of  geographic  exploration, 
geology,  biology,  meteorology,  glaciology, 
oceanography  and  magnetism. 

Geographic  Exploration. — From  Mawson's 
base  journeys  aggregating  2,400  miles  were 
made,  in  which  King  George  V.  Land  was 
discovered  and  explored  between  138°  and 
152°  E.,  and  from  67°  to  70°  80'  S.  In  one 
journey  a  nev6  bridge  broke  and  Lt.  Ninnis 
with  team  and  sledge  were  fatally  precipitated 
into  a  crevasse  hundreds  of  feet  deep,  where 
they  disappeared  from  sight  Mawson  and 
Dr.  Mertz  were  thus  stranded  over  300  miles 
from  the  station,  with  6  wretched  dogs  and 
food  for  a  week.  Manfully  accepting  the  situ- 
ation, they  struggled  amid  blizzards  over 
frightfully  rough  ice,  killing  and  eating  their 
dogs  as  they  failed  to  work.  Mertz  died  of 
exhaustion  100  miles  from  home,  towards 
which  Mawson  struggled  in  the  last  stages  of 
bodily  weakness,  escaping  as  by  miracle 
through  an  indomitable  will,  physical  endur- 
ance and  the  finding  of  a  chance  cache  set  up 
by  a  search  party.  From  the  western  base 
Wild's  party  discovered  and  explored  Queen 
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Mary  Luid,  between  lOl""  3(/  E.,  and  Oauss- 
berg,  Kaiser  WiUielm  11.  Land,  in  88''  45'  £. 
By  ship  and  sledge  the  coast  was  traced 
through  fifty-five  degrees  of  longitude,  and 
with  previous  discoveries  it  is  now  certain 
that  the  continent  of  Antarctica  extends  con- 
tinuously from  86^  E.  eastward  to  168**  W. 
loDgituda 

At  sea  Captain  Davis  discovered  Mill  Hise, 
a  submarine  ridge  in  about  47^  S.,  south  of 
Tasmania,  and  Jeffrey  Deep,  varying  from 
3^  to  3,100  fathoms,  approximately  between 
36"  to  46°  S.,  and  from  110^  to  125**  E.  He 
also  located  the  continental  slope  of  Antarctica 
through  55**  of  longitude. 

Magnetism. — Besides  regular  work  at  the 
base  stations,  field  observations  were  made  by 
each  sledge  party.  The  strenuous  effort  to 
reach  the  South  Magnetic  Pole  barely  failed 
by  a  scant  margin  of  about  fifty  miles.  The 
party  turned  back  from  70**  86.6'  S.,  148**  lO' 
E.,  where  the  dip  was  recorded  at  89**  43.5',  the 
Magnetic  Pole  being  yet  to  the  southeast. 

The  standardization  of  instruments  by  the 
Carnegie  Magnetic  Foundation,  and  the  re- 
duction and  treatment  of  the  observations  by 
Dr.  Bauer  ensure  more  accurate  and  defi- 
nite results  than  have  been  before  attained. 
^hen  such  discussion  appears  it  is  certain 
that  the  present  conflicting  theories  regarding 
the  south  magnetic  pole  will  be  satisfactorily 
harmonized. 

Geology, — ^Although  Antarctica  is  so  covered 
hj  ice-caps  as  to  confine  geological  researches 
to  rare  inland  nunataks  and  infrequent 
stretches  of  ice-free  coast  cliffs,  yet  the  general 
features  of  both  King  George  and  Queen  Mary 
Lands  were  determined.  Abundant  red  sand- 
stones suggest  that  the  Beacon  sandstone  for- 
mation, with  dolorites,  associated  carbonaceous 
shales  and  coaly  strata,  extend  from  Adelie 
Land  eastward  to  Boss  sea  region.  On  King 
George  Land,  Aurora  nunatak,  1,100  feet  high, 
disclosed  '^highly  quartzoee  gneisg  with  black 
hands  of  schist"  Horn  Cliff,  over  100  feet 
high  had  basaltic  columns  of  dolorite  180  feet 
high. 

The  beaeons  were  foand  to  be  part  of  a  hori- 
wtMj  stnilifled  series  of  sandstones  underlying 


the  igneous  rock.  Bands  of  coarse  gravel  .  .  . 
were  interspersed  with  seams  of  carbonaceous  shale 
and  poor  coal.  .  .  .  Several  pieces  of  sandstone 
were  marked  by  black,  fossilized  plant  remains. 

Near  Penguin  Point,  300  feet  high,  "the 
rock  was  coarse-grained  granite,  presenting 
great  vertical  faces." 

In  Queen  Mary  Land,  Madigan  nunatak, 
"the  rock  was  of  garnet  gneiss,  traversed  by 
black  dykes  of  pyroxene  granulite ;"  Avalanche 
Rocks,  600  feet  high,  "  rock  mainly  composed 
of  mica  schists  and  some  gpranite;"  Boss 
nunatak,  "  The  rock  was  gneiss,  rich  in  mica, 
feldspar  and  garnets;"  Bar  Smith  nunatak 
rocks  "were  granites,  gneiss  and  schists." 
Off  the  coast  in  dredging 

Fragments  of  coal  were  once  more  found:  an 
indication  that  coaly  strata  must  be  widely  dis- 
tributed in  the  Antarctic. 

A  meteorite  was  found  on  the  main  ice-cap. 

Meteorology, — ^The  dominant  characteristic 
of  the  climate  of  Adelie  Land  were  the  bliz- 
zards, which  give  the  title  to  Mawson's  vol- 
umes.   He  says: 

Such  wind  velocities  as  prevail  at  sea-level  in 
Adelie  Land  are  known  in  other  parts  of  the  world 
only  at  great  elevations.  The  average  wind  veloc- 
ities for  our  first  year  proved  to  be  approximately 
fifty  miles  per  hour. 

Hourly  records  of  one  hundred  miles  were 
not  very  unusual,  and  gusts  approximating  150 
miles  per  hour  were  experienced.  On  May 
15,  1912,  the  average  velocity  for  the  24  hours 
was  ninety  miles.  Later  the  reviewer  hopes 
to  comment  on  these  remarkable  meteorolog- 
ical conditions. 

Biology, — ^Flora  is  practically  non-existent 
in  Antarctica,  the  brief  list  being  mosses, 
lichens  and  algse.  A  growth  of  lichens  on 
red  sandstone  is  reproduced  in  color  as  "  an 
example  of  the  most  conspicuous  vegetation  of 
Adelie  Land."  As  might  be  expected,  the  most 
luxuriant  growths  were  in  penguin  rookeries. 
On  Gaussberg  were  "  large  quantities  of  moss." 
Most  interesting  were  the  tiny,  eye-visible  in- 
sects found,  especially  on  Horn  Bluff,  where 
among  the  many  patches  of  moss  they  were 
caught  in  myriads.  Fresh-water  lakes  pro- 
duced low  forms  of  life,  mainly  microscopic. 
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Among  these  were  diatoms,   algae,  protozoa, 
rotifera  and  bacteria. 

Bird  life  was  the  striking  feature  of  living 
nature;  penguins,  petrels,  skuas  and  a  new 
species  of  prion.  Most  interesting  are  the  ac- 
counts of  incubation,  nesting,  fishing,  etc.,  of 
the  various  species.  Eggs  of  practically  every 
variety  were  obtained,  including  those  of  the 
silver-gray  and  antarctic  petrels,  previously 
unknown.  The  emperor  penguin  is  the  sov- 
ereign bird  of  Antarctica,  and  both  eggs  and 
rookeries  are  almost  unknown.  On  Haswell 
Island,  off  Queen  Mary  Land,  was  found  a 
large  rookery  of  the  emperors. 

The  Emperor  penguins  had  their  rookery  on  the 
floe,  about  a  mile  from  the  island.  The  birds  cov- 
ered four  to  five  acres.  .  .  .  We  estimated  the  num- 
bers to  be  7,500,  the  great  majority  being  young 
birds. 

Near  by  was  found  a  large  rookery,  about 
800  birds,  of  antarctic  petrels  nesting  in  gullies 
and  clefts,  laying  their  eggs  on  the  shallow 
dirt,  each  having  one  egg.  This  island  ap- 
peared to  be  a  bird's  paradise,  as  there  were 
also  large  numbers  of  Cape  pigeons.  Southern 
Fulmars,  Wilson  petrels  and  snow  petrels, 
while  skuas  also  were  present.  Of  26  species 
of  birds  obtained  6  were  penguins,  3  albatross 
and  7  petrels. 

Seal  life  was  abundant  during  the  summer 
season,  consisting  of  the  seal  elephant,  sea- 
leopard,  Weddell  seal,  crab-eater  seal  and  the 
rare  Ross  seal,  of  which  6  specimens  were  ob- 
tained. The  blue  and  killer  whales  were  the 
only  varieties  observed.  Space  fails  in  which 
to  dwell  on  interesting  observations  made  of 
bird  and  of  seal  life,  as  well  as  to  the  rich  and 
varied  marine  life  procured  both  by  shore- 
dredging  and  by  deep-sea  dredging  at  11  sta- 
tions in  depths  reaching  1,800  fathoms,  and  of 
tow-nettings  down  to  200  fathoms.  The  rich 
fauna  and  interesting  fiora  of  Macquarie  Island 
will  prove  interesting  to  scientists.  Among 
these  the  most  important  are  the  rookeries,  the 
sea-elephants  having  some  500  cows  in  the 
largest,  the  king  penguins  about  6,000,  and 
the  royal  penguins  covering  26  acres  of  gpround, 
approximately  nearly  half  a  million,  as  150,000 
birds  are  killed  annually. 


Olaciology. — ^The  lands  of  Adelie,  King 
George  and  Queen  Mary  are  buried  under 
thick  glacial  ice,  through  which  protrude  rare 
and  small  nunataks  (ice-free  peaks).  Not 
only  is  the  land  thus  covered,  but  the  conti- 
nental ice-caps  project  seaward  along  the  entire 
coast-line  to  a  greater  or  less  extent.  These 
projections,  named  by  Boss  harriers,  and 
styled  shelf 8  by  Mawson,  are  actually  oceanic 
ice-caps.  In  King  George  Land  Mertz  and 
Ninnis  glaciers  push  seaward  indefinite  dis- 
tances, demarcation  between  land  and  ocean 
being  undetermined,  but  each  covers  more  than 
a  thousand  square  miles  of  the  Antarctic 
ocean.  More  remarkable  is  the  Shackleton 
oceanic  ice-cap  which  covers  some  86,000 
square  miles  of  the  ocean,  its  dimensions  being 
180  miles  north  and  south  by  200  miles  east 
and  west.  Its  surface  extent  is  approximately 
equal  to  the  combined  areas  of  the  states  of 
New  Hampshire,  Vermont,  Massachusetts, 
Rhode  Island,  Connecticut  and  New  Jersey. 
Rising  about  100  feet  above  the  sea,  its  average 
thickness  can  not  be  less  than  600  feet.  Spe- 
cial interest  attaches  to  the  so-called  ice-falls, 
where  glaciers  of  very  steep  pitch  impinge  on 
the  oceanic  ice-caps,  the  Denman  glacier  be- 
ing an  example.    Of  this  Dr.  Wild  says: 

Denman  glacier  moving  much  more  rapidly  than 
the  fihackleton  Shelf,  tore  through  the  latter  and 
shattered  both  its  own  sides  and  also  a  consider- 
able area  of  the  larger  ice-sheet.  At  the  actual 
point  of  contact  was  an  enormous  chasm  over  1,000 
feet  wide,  and  from  300  to  400  feet  deep,  in  the 
bottom  of  which  crevasses  appeared  to  go  down 
forever.  The  sides  were  splintered  and  crumpled, 
towering  above  were  titanic  blocks  of  carven  ice. 
The  whole  was  the  wildest,  maddest,  grandest 
thing  imaginable.  .  .  .  Bending  the  Shackleton 
Shelf  from  top  to  bottom,  it  presses  onward. 
Thus  chaos,  earthquake  and  ruin. 

Other  polar  publications  in  recent  years  have 
been  as  sumptuously  illustrated  as  are  these 
beautiful  volumes,  but  here  is  to  be  noticed 
a  welcome  restriction  of  personal  photographic 
exploitation.  The  varied  experiences  of  Maw- 
son and  of  his  subordinates,  the  wealth  of  sea- 
life  and  of  bird-fauna,  the  immensity  and 
peculiarity  of  glacial  forms,  have  been  wisely 


ICiaCB  5, 1915] 


SCIENCE 


363 


utilized  for  several  hundred  illustrations  which 
generally  are  of  both  popular  and  scientific 
interest.  Of  the  70  views  of  birds,  seals  and 
sea-elephants  scarcely  one  could  be  spared. 
The  bird-lover  finds  pengpiins  and  petrels  of 
all  ages  and  conditions;  the  sea-rover  will  de- 
light in  the  scenes  of  seal  and  sea-elephant 
life;  the  meteorologist  notes  graphic  records  of 
winds  and  blizzards;  the  biologist  sees  prophetic 
shadows  of  the  riches  of  later  scientific  publi- 
cations; and  the  geologist  finds  pictured 
nunataks,  columns  of  dolorite  and  cliffs  of 
granite.  The  volumes  will  be  welcome  addi- 
tions to  scientific  as  to  other  libraries.  The 
index  is  neither  good  nor  full.  Unfortu- 
nate was  Sir  Douglas  in  the  "  literary  style  ^ 
due  to  his  associate,  as  shown  in  the  foreword 
and  by  interjected  poetry,  which  mar  the 
dignity  of  the  story  of  a  great  and  historic 
expedition. 

It  is  pleasing  to  find  Sir  Douglas  Mawson 
in  that  restricted  class  that  has  a  due  sense 
of  obligation  to  predecessors.  After  praising 
the  skiQ  and  daring  of  Wilkes  in  the  hazardous 
voyage  of  his  squadron  for  42  days  along  the 
borders  of  the  antarctic  circle,  he  adds: 

It  18  wonderful  how  much  was  achieved.  We 
may  amply  testify  that  Wilkes  did  more  than  open 
the  field  for  future  ezpedition& 

Americans  thus  owe  a  debt  to  Mawson, 
whose  faith,  courage  and  ability  have  given 
definite  form  to  the  1,600  miles  of  the  conti- 
nent of  Antarctica,  which  was  reported  by 
Wilkes  only  to  be  contemned  and  suppressed 
in  narratives  and  on  charts,  and  to  be  abso- 
Intely  neglected  by  explorers  for  seventy  years. 

A.  W.  Greelt 

The  Lower  Amazon.  By  Algot  Lange.  New 
York,  G.  P.  Putnam's  Sons,  1914.  8%  ill., 
460  pages. 

Mr.  Lange's  new  book  shows  a  great  advance 
over  his  earlier  work  entitled  "  In  the  Amazon 
Jungle  *'  published  in  1912.  He  has  evidently 
learned  the  Portuguese  language,  a  thing  so 
many  other  travelers  seem  to  regard  as  quite 
unnecessary,  and  he  has  apparently  reached 
the  wise  conclusion  that  one  does  not  need  to 
go  deep  into  the  forests  of  the  upper  Amazon 


in  order  to  see  and  to  learn  interesting  things. 
The  experiences  described  by  the  author  were 
confined  mostly  to  a  trip  up  the  Tocantins, 
but  without  reaching  the  region  of  falls,  an- 
other up  the  Mojfi  a  short  distance  above  the 
lower  falls,  and  another  to  the  Ilha  do  Pacoval 
in  Lake  Arary — all  of  them  near  Par&. 

Personal  experiences  are  related  and  illus- 
trated by  good  photogn^aphs  taken  by  the 
author,  while  the  maps  add  greatly  to  the  in- 
terest of  the  book.  The  author  has  a  facile  and 
attractive  style,  and  no  one  has  ever  described 
more  truly  or  more  pathetically  the  poverty, 
sickness  and  despair  that  hang  over  the  vil- 
lages and  rubber  camps  of  the  Amazon  region. 

In  spite  of  the  fact  that  he  does  not  take 
kindly  to  the  food  of  the  country,  the  author 
is  no  longer  a  tenderfoot. 

From  a  scientific  point  of  view  there  is 
nothing  new  in  the  book.  The  ancient  pottery 
from  Marajd,  on  which  he  justly  lays  stress, 
has  been  known  to  the  scientific  world  since 
1870,  when  it  was  visited  by  Dr.  Barnard,  of 
Cornell  University,  and  a  paper  on  it  was 
published  by  Hartt  in  the  American  Naturalist 
for  July,  1871,  while  a  much  fuller  account  of 
it  is  given  in  the  Archivos  do  Museu  Nacional 
of  Rio  de  Janeiro,  Vol.  VI.,  Rio,  1885. 

Those  who  want  to  know  how  the  conditions 
of  life  and  of  business  in  the  Amazon  Valley 
appear  to  one  who  is  personally  and  freshly 
familiar  with  them  will  find  much  of  interest 
in  the  final  chapters  regarding  the  conditions, 
prosi)ects,  food,  health,  and  what  the  govern- 
ment is  doing  for  the  people.  Those  who  be- 
lieve in  the  boundless  agricultural  possibilities 
of  the  lowlands  of  the  Amazon  should  read 
what  is  said  at  pages  27  and  387-8  of  the 
great,  enormously  expensive,  and  tragic  experi- 
ment of  a  North  American  firm  on  the  Mojti, 
and  the  footnote  about  its  final  abandonment. 

It  is  a  relief  to  find  a  book  necessarily  con- 
taining many  Portuguese  words  with  so  few 
typographic  errors.  On  the  other  hand,  it  is 
not  clear  why  the  author  always  uses  the 
Spanish  word  "machete"  for  forest-knife,  or 
why  he  speaks  of  his  men  as  "bucks.''  The 
long  accent  so  often  used  by  him  on  Portu- 
guese words  is  not  Portuguese  at  all:  in  the 
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cases  observed  it  should  'be  replaced  by  the 
acute  accent.  A  few  words  are  habitually  mis- 
spelled, probably  because  they  are  not  g^ven 
in  the  smaller  dictionaries:  such  as  caeiuissa 
for  cachaga,  meruhim  for  marui,  iracacha  for 
tracajd  (111),  chiheh  for  chtbe  (116). 

John  0.  Branner 
Stanford  Univkrsitt 


BOTANICAL   NOTES 
another  applied  botany  book 

We  have  become  so  accustomed  to  looking 
for  a  new  book,  or  a  new  revision  of  one  of  his 
earlier  books  by  Professor  Doctor  Henry 
Kraemer,  that  it  will  not  be  a  surprise  to  re- 
ceive the  announcement  of  another  big  vol- 
ume of  over  eight  hundred  pages.  In  this 
book,  which  he  calls  '' Applied  and  Economic 
Botany"^  he  has  in  mind  the  needs  of  stu- 
dents in  technical  schools,  and  agricultural, 
pharmaceutical  and  medical  colleges.  At  the 
same  time  the  work  will  prove  itself  to  be  a 
valuable  reference  book  for  chemists  and  food 
analysts,  while  students  in  morphological  and 
physiological  botany  will  find  much  that  is 
helpful  in  its  pages. 

In  carrying  out  his  plan  for  making  the 
book  useful  for  these  various  classes  of  per- 
sons the  author  wisely  first  makes  a  rapid 
survey  of  the  plant  kingdom  from  Schizo- 
phytes.  Algae,  Diatoms,  Fungi  and  Lichens 
to  Bryophytes,  Pteridophytes,  Gymnosperms 
and  Angiospermd.  With  this  preparation  the 
student  is  next  given  a  good  course  in  elemen- 
tary cytology  and  histology,  bringing  the  text 
up  to  page  298,  where  one  finds  a  chapter  on 
the  outer  and  inner  morphology  of  higher 
plants.  A  short  chapter  on  botanical  nomen- 
clature must  be  especially  useful  to  the  par- 
ticular students  for  whom  the  book  is  de- 
signed, as  it  gives  a  few  of  the  general  laws 
of  nomenclature,  and  follows  these  with 
twenty-nine  pages  in  which  over  eight  hun- 
dred botanical  names  are  enumerated  and 
their  derivations  briefly  given. 

The  three  remaining  chapters  are  given  to 

1  Published  by  the  author,  145  North  Tenth  St., 
Philadelphia,  1914.     $5. 


the  classification  of  angiosperms  yielding  eco- 
nomic products,  the  cultivation  of  medicinal 
plants,  and  microscopic  technique,  including 
reagents  and  their  use.  They  all  have  a  strong 
pharmaceutical  bias,  and  yet  the  student  in 
an  agricultural  college  will  find  in  them  very 
much  that  will  be  helpful  to  him,  more,  prob- 
ably, than  in  many  of  the  books  that  have  a 
more  distinctly  agricultural  label. 

It  should  be  said  that  while  there  are  many 
paragraphs  and  illustrations  in  this  book  that 
are  identical  with  the  author's  fourth  edition 
of  his  "  Text-book  of  Botany  and  Pharmacog- 
nosy," ^  published  four  years  ago,  this  book 
is  die^inct  from  that,  and  appeals  to  a  much 
wider  circle  of  botanical  students. 

CYBELE   OOLUMBIANA 

Under  this  title  Dr.  Edward  L.  Greene  is- 
sues a  56-page  pamphlet  as  No.  1,  Vol.  I.,  of 
a  new  botanical  x>eriodical  which  bears  the 
date  of  December,  1914.  Although  it  is  known 
that  the  editor's  address  is  Washington,  D.  C. 
(Smithsonian  Institution),  the  publishers  are 
given  as  Preston  &  Rounds,  Providence;  Wil- 
liam Wesley  &  Son,  London,  and  Oswald 
Weigel,  Leii)zig.  Nor  is  there  a  statement  of 
a  subscription  price,  but  it  is  stated  on  the 
title  page  that  the  price  for  this  part  is  sev- 
enty-five cents,  from  which  one  may  infer  that 
the  cost  of  the  volume  may  be  about  three 
dollars.  The  same  title  page  also  informs  us 
that  this  is  to  be  "  a  series  of  studies  in  bot- 
any, chiefly  North  American,"  by  the  editor, 
"  with  occasional  articles  by  others." 

This  first  number  opens  with  six  pages  of 
inimitable  "  explanatory,"  with  reference  to 
the  title  in  which  it  is  intimated  that  this  is 
likely  to  be  a  violet  periodical.  This  sugges- 
tion is  borne  out  by  the  second  paper  on  the 
"  Violets  of  the  District  of  Columbia,  I."  (pp. 
7-33).  Other  papers  are  "Manipulus  Malva- 
cearimi"  (pp.  33-^6)  by  the  editor,  and 
''Twelve  Elementary  Species  of  Onagra" 
(pp.  37-56,  with  5  plates)  by  H.  H.  Bartlett. 

Of  course  every  systematic  botanist  will 
welcome  Cybele  Columbiana. 

2  Lippincott,  Philadelphia,  1910. 
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SHORT   NOTES 

Mr.  Paul  B.  Sears  publishes  an  interest- 
ing account  of  the  "Insect  Galls  of  Cedar 
Point  (Ohio)  and  Vicinity"  in  the  Decem- 
ber number  of  the  Ohio  Ncduralist.  It  is  ac- 
companied by  four  plates  in  which  every  gall 
(63  in  number)  is  figured. 

Db.  M.  T.  Cook's  "  Report  of  the  Patholo- 
gist ^'  of  the  New  Jersey  Agricultural  Experi- 
ment Station,  for  the  year  1913,  contains  a 
useful  annotated  list  of  the  most  common 
diseases  of  the  year,  arranged  alphabetically 
by  hosts.  Apples  and  potatoes  had  the  most 
diseases  (13  and  12),  with  sweet  potatoes  fol- 
lowing close  with  9^  and  tomatoes  with  7. 

Db-  G.  H.  Shull  continues  to  publish  plant- 
breeding  impers,  as  **  Sex-limited  Inheritance 
in  Lychnis  dioica,"  *  and  "  A  Peculiar  Nega- 
tive Correlation  on  (Enothera  Hybrids."  * 

Herb  may  be  favorably  mentioned  A.  G. 
Vestal's  "Prairie  Vegetation  of  a  Mountain- 
front  area  in  Colorado"'  with  eight  good 
haK-tones  and  a  physiographic  map  of  the  re- 
gion studied  (near  Boulder). 

Ik  the  January  number  of  the  American 
NaturaliH  Professor  E.  C.  Jeffrey  publishes  a 
vigorous  criticism  under  the  title  "  Some 
Fundamental  Morphological  Objections  to  the 
Mutation  Theory  of  De  Vries."  The  writer 
concludes  that  "hybridism  is  the  best  expla- 
nation yet  put  forward  of  the  peculiar  con- 
duct of  (Enothera  lamarcJciana,  as  well  as 
other  species  of  the  genus  in  cultures."  Ap- 
parently this  is  also  the  conclusion  reached  by 
Professor  B.  M.  Davis  in  the  same  number  of 
the  Naturalist  in  his  article  "Professor  De 
Vries  on  the  Probable  Origin  of  (Enothera 
latMiTchiana* 


»f 


Two  new  botanical  journals.  Journal  of 
Agricultural  Research  and  AmericcBn  Journal 
9f  Botany  merit  favorable  notice  here.  The 
first  is  published  by  the  United  States  De- 

»  Zeit.  of  indulciive  Ahstam,  u.  Vererb.,  Bd.  XII., 
Heft  5. 
*/oiir.  of  Genetics,  Vol.  IV.,  No.  1. 
« Bot.  Gas.,  VoL  LVIII.,  No.  5 


partment  of  Agriculture,  and  the  second  is 
the  official  publication  of  the  Botanical  So- 
ciety of  America.  The  first  is  by  no  means 
wholly  botanical,  and  yet  the  articles  dealing 
with  plants,  while  tinged  by  some  economic 
coloring,  are  of  interest  to  the  scientific  botan- 
ist also.  The  second  has  taken  high  rank 
from  the  first  in  the  literature  of  scientific 
botaliy.  Its  office  of  publication  is  the  Brook- 
lyn Botanic  Garden. 

It  inspires  hope  to  find  that  the  "  part " 
of  the  "  North  American  Flora "  which  ap- 
peared December  31,  1914,  is  the  first  part  of 
the  final  volume  (34),  but  this  hope  of  early 
completion  is  much  dampened  when  we  find 
that  this  part  brings  the  total  number  of  pages 
now  printed  up  to  about  2,000,  which  is  only 
about  one  ninth  of  what  the  whole  work  will 
contain.  It  would  not  be  fair,  however,  to 
estimate  that  since  it  has  taken  more  than 
nine  years  to  print  this  much  (one  ninth)  it 
vrill  require  nine  times  as  long,  i.  e.,  about 
one  hundred  years,  to  complete  the  Flora,  for 
it  must  be  remembered  that  authors  have  been 
at  work  on  most  of  the  volumes  for  the  past 
ten  years,  and  that  we  shall  soon  have  a  rapid 
appearance  of  successive  parts.  This  partic- 
ular part,  which  is  principally  from  the  hand 
of  Dr.  Rydberg,  begins  the  tribe  Helenieae  of 
the  family  Carduaceae,  and  carries  it  into 
the  tenth  of  the  fourteen  sub-tribes. 

Charles  £.  Bessey 
The  TTnivebsitt  of  Nebbaska 


SPECIAL  ASTICLE8 

A     FOURTH     MALLOPHAGAN     SPECIES     FROM     THl 

HOATZIN 

The  hoatzin  is  a  curious,  rather  pheasant- 
like. South  American  bird,  which  is  the  only 
species  in  the  strongly  aberrant  family  Gpis- 
thocomidsB,  a  family  that  is  usually  even 
ranked  as  a  distinct  avian  order.  This  order 
or  family,  which  is  to  say,  this  bird,  has  long 
been  and  still  is  a  puzzle  to  the  classifying 
ornithologists.  Its  genetic  affinities  are  quite 
uncertain,  although  the  approved  general 
practise  of  the  bird  books  is  to  put  the  family 
into  a  pigeon-hole  next  to  that  of  the  pheas- 
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anta  or  the  pigeons,  and  close  to  that  of  the 
rails.  But  the  hoatzin  also  shows  certain 
affinities  with  the  plantain-eaters  (Musophag- 
idse)  and  even,  as  Beebe  points  out,  with  the 
primitive  lizard-tailed  bird  of  the  Upper 
Jurassic  slates  of  Bavaria,  the  famous 
ArchcBOpteryx. 

In  1909  I  had  the  welcome  opportunity  of 
examining  a  number  of  MaUophaga  takA  by 
Mr.  O.  William  Beebe,  curator  of  birds  in  the 
New  York  Zoological  Park,  from  a  hoatzin  in 
Venezuela  (its  native  land).  I  hoped  these 
parasites  might  afford  some  due  to  their 
strange  host's  genetic  relationship,  in  that,  if 
the  Mallophaga  proved  to  be  kinds  character- 
istic of  pheasants,  or,  indeed,  of  any  other 
group  of  birds,  this  fact  might  be  advisedly 
taken  into  account  by  the  systematic  ornithol- 
og^ts.  For  it  is  quite  certain  that  in  many 
cases  the  host  distribution  of  the  Mallo- 
phagan  parasites  of  birds  is  determined  pri- 
marily by  the  genetic  relationships  of  their 
hosts. 

The  Mallophaga  of  the  hoatzin,  represent- 
ing three  species  of  the  parasites,  did  indeed 
prove  to  be  characteristic — but,  imfortunately, 
characteristic  of  the  hoatzin  I  Two  were  new 
species,  one  a  lApeurua  and  one  a  Colpoceph" 
alum,  belonging  not  at  all  to  pheasant-infest- 
ing groups  of  Lipeurus  or  Oolpacephalum 
species.  Indeed  the  hoatzin's  Lipeurua  mani- 
festly belongs  to  a  group  whose  other  mem- 
bers infest  exclusively  maritime  birds,  while 
the  Colpocephalum  also  shows  a  likeness  to 
two  other  s];>ecies  of  the  genus  taken  from 
maritime  birds,  although  it  is  also  rather  like 
a  third  species  described  from  a  francolin 
(African  x>&i^3ridge).  The  third  species,  a 
OofUocotes,  is  also  recorded  only  from  the 
hoatzin — Nitzsch  foimd  it  on  the  bird  fifty 
years  ago — but  it  is  of  a  genus  which  is  other- 
wise almost  restricted  to  pheasants.  To  this 
extent,  and  this  only,  did  the  parasites  of  the 
hoatzin  as  recorded  by  me  in  1910^  offer  any 
suggestions  as  to  the  taxonomic  position  of 
the  host. 

I  have  recently  had  the  opportunity  of  exam- 
ining a  fourth  Mallophagan  species  from  the 

1  Zoologioa,  Vol.  I.,  pp.  117-21,  Figs.  38  and  39. 


hoatzin.  In  a  collection  of  Mallophaga  miscel- 
laneously taken  by  Robert  Cushman  Murphy, 
of  the  Brooklyn  Institute  Museum,  in  recent 
years  in  various  places,  I  find  five  specimens  of 
a  LcBmohothrium  recorded  as  taken  from  a 
hoatzin  on  the  river  Orinoco  in  Venzuela 
(date  not  given).  Three  of  the  specimens  are 
immature,  but  two  are  adult  and  represent 
both  sexes. 

The  extraordinary  thing  about  this  LcBmo- 
hoihrium  of  the  hoatzin  is  that,  although  it 
has  been  described  by  Chimmings  (Bull.  Ent. 
Research,  Vol.  IV.,  p.  43,  1913)  of  the  British 
Museum  as  a  new  species  it  is  certainly  very 
closely  related  to  an  already  known  species  de- 
scribed   under    the    name   L.    settgerum    by 
Piaget  in  1889  from  the  Cayenne  ibis  ilhis 
cayennensis)  which  is  a  native  of  the  same  gen- 
eral geographic  region  to  which  the  hoatzin  is 
confined,   namely,   South  America  from  the 
Amazon  northward.     Indeed,  my  own  judgment 
is  that  the  hoatzin's  parasite  should  rather  be 
called  a  variety  of  this  species  than  the  repre- 
sentative of  a  new  one.    Lofmohothrium  sett- 
gerum is  A  striking  Mallophagan  species,  well- 
characterized  by  a  group  of  curious,  heavy, 
flattened    and   broad,    short,   spine-like   hairs 
projecting  forward  from  the  dypeal  margin, 
and  it  is  certainly  a  parasite  of  ibises  and 
cranes,   for    I   have   recently   described   two 
other   varieties    of   the    species    from    other 
ibises.     One  of  these  varieties,  L.  settgerum 
var.  africtmum,  came  from  Theristicus  hage- 
dash  from  the  Kilimandjaro  region  of  East 
Africa  (collected  by  Sjotedt's  Swedish  Expe- 
dition to  Kilimandjaro-Meru),  and  also  from 
the  same  host  taken  near  Mfongosi  in  Zulu- 
land  by  a  collector  for  the  Durban  (Natal) 
Museum.     The   other  variety,  L,  settgerum 
var.  cuhensis,  came  from  a  courlan  (Aramus 
giganteus  holostictus),  from  Cuba,  collected 
by  Mr.  0.  D.  Ramsden, 

It  is  interesting  enough  to  find  a  single 
striking  Mallophagan  at  home  on  a  Cayenne 
ibis  of  South  America,  a  wood  ibis  of  East 
Africa  and  a  courlan  of  Cuba,  but  the  inter- 
est becomes  excessive  when  a  closely  allied 
si>ecies  is  found  on  the  hoatzin  in  Venezuela. 
Is  the  hoatzin,  after  all,  less  of  a  pheasant  or 
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a  pigeon  and  more  of  a  water  bird  than  com- 
monly held?  It  does  indeed,  as  observers  have 
repeatedly  pointed  out,  have  a  habitat  and 
habits  not  unlike  those  of  such  water-liking 
birds  as  ibises  and  rails.  It  inhabits  trees 
and  undergrowth  along  rivers  and  in  marshy 
regions.  It  makes  nests  usually  in  trees  over 
water.  The  nests  axe  also,  says  Beebe,  the 
most  recent  and  most  careful  observer  of  the 
habits  of  the  strange  birds,  hardly  distinguish- 
able from  those  of  the  guinea  herons,  and 
built  in  the  same  situations.  But  all  this  may, 
of  course,  mean  nothing  as  to  the  bird's 
phylogeny. 

The  suggestion  that  may  come  from  some 
that  my  specimens  of  Lwmohothrium  from  the 
hoatzin  may  have  come  to  this  host  from  some 
Venezuelan  ibis  or  heron  host  by  natural 
straggling  is  extremely  unlikely  for  Mallo- 
phagan  individuals  of  different  bird  species. 
This  is  only  recorded,  and  practically  only 
possible,  among  individuals  infesting  two 
bird  sorts  that  consort  gregariously  in  con- 
siderable numibers  and  closely.  This  is  not 
true  of  the  hoatzin,  as  Beebe's  observations 
make  clearly  evident.  Mallophaga  are  in  only 
rare  instances,  outside  perhaps  of  crowded 
hen-houses  and  chicken  yards,  colonies  of 
dunmey  swifts  or  swallows,  and  places  of 
common  roosting  or  other  foregathering  of 
many  bird  individuals  of  a  kind,  found  alive 
(or  even  dead)  off  the  body  of  a  bird.  They 
make  their  migration  from  host  individual  to 
individual  on  oocasions  of  actual  bodily  con- 
tact of  these  hosts,  a3  at  mating,  and  in  the 
nest 

So  it  is  practically  certain  that  the  hoatzin 
is  host  to  a  Mallophagan  kind,  which  is  most 
nearly  related  to  a  species,  or,  perhaps  indeed, 
is  but  a  variety  of  the  very  species,  found 
heretofore  only  on  Old  and  New  World  ibises 
and  oourlans. 

Vernon  L.  Eellogo 

6TANT0BD  UNIVXRSITY 

THE  TOnCITT  OF  INSEOTICnDES 

Cebtain  facts  which  may  be  of  general  im- 
portance in  physiological  investigations  were 
brought  to  light  in  a  study  of  the  toxicity  of 


insecticides  now  under  way  at  the  California 
Agricultural  Experiment  Station. 

A  very  elaborate  series  of  determinations 
were  made  on  the  effect  of  hydrocyanic-acid 
gas  on  scale  insect  eggs.  The  plan  of  the  ex- 
periment was  to  separate  the  eggs  found  be- 
neath a  scale  insect  into  two  lots  of  about 
equal  size,  placing  them  in  gelatin  capsules, 
one  lot  being  allowed  to  hatch  without  treat- 
ment, and  the  other  after  being  exposed  to 
the  gas  for  a  definite  time.  The  sx>ecies  stud- 
ied lay  on  the  average  rather  more  than  a 
thousand  eggs,  and  each  series  of  experiments 
included  the  eggs  from  a  hundred  insects. 
Nearly  three  hundred  series  were  thus  studied, 
including  five  different  species  of  scale  in- 
sects from  eleven  different  localities  in  Cali- 
fornia. 

Solutions  of  hydrocyanic  acid  of  varying 
concentration  were  placed  in  closed  glass 
containers  and  the  open  capsules  containing 
eggs  to  be  treated  were  suspended  above  these 
solutions.  The  density  of  the  gas  above  these 
solutions  is  dependent  on  the  concentration 
and  temperature. 

After  hatching,  the  capsule  was  placed 
under  a  microscope  and  an  estimate  was  made 
of  the  hatch  in  each  lot,  using  only  the  num- 
bers 06,  10,  20,  30,  40,  50,  60,  70,  80,  90,  95, 
100  i>er  cent.  The  following  table  will  show 
the  residts  of  one  series. 

The  upper  right-hand  corner  gives  the  re- 
sults with  the  weakest  dose  and  shortest  time. 
As  would  be  expected,  in  the  opposite  comer, 
there  is  no  hatch  and  the  mean  percentages 
given  below  show  the  effects  of  the  different 
concentrations,  the  last  two  or  three  of  which 
are  completely  ineffectual  since  the  hatch  is 
the  same  as  the  tmtreated  check  lots. 

The  series  of  means  given  at  the  right 
bring  out  an  entirely  unexpected  result,  appar- 
ently showing  that  the  length  of  time  the  eggs 
remained  exposed  to  the  gas  has  very  little 
effect.  This  is^  however,  not  at  all  the  fact 
as  shown  by  the  curves  on  the  left  side  of  the 
table. 

The  average  means  of  72  series  of  experi- 
ments with  the  same  insect  from  the  same 
food  plant  and  locality  are  58.81,  59.20,  56.10, 
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PBBCBNTAGS  OF  HATCH 

European  Fruit  Scale  an  Chrietmae  Berry 
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54.30,  52.20,  50.10,  48.50,  48.01,  46.51  and  43.30, 
respectively. 

In  all  such  exi)eriment8  individual  varia- 
tion will  be  very  pronounced,  but  averages 
based  on  as  large  a  nuniiber  of  series  as  this 
are  quite  dependable,  and  we  can  safely  say 
that  long  continued  action  of  cyanide  at  a 
atren^h  below  that  producing  fatal  results 
exerts  on  the  contrary  a  benign  influence. 

It  will  be  remembered  that  fatal  results  fol- 
low, as  a  rule,  from  weaker  doses  when  the 
time  of  exposure  is  long,  but  far  short  of  the 
theoretical  proi>ortion  that  would  follow  on 
the  assumption  that  the  toxicity  was  depend- 
ent on  the  amount  of  gas  absorbed  and  that 
this  varied  directly  as  the  time  and  density. 

The  possible  explanation  used  on  the  as- 
sumption of  the  production  of  antibodies 
within  the  egg  can  only  partially,  if  at  all,  ac- 
count for  the  facts  since  another  phenomenon, 
the  acceleration  of  the  rate  of  development 
resulting  in  an  earlier  hatching,  is  also  evi- 
dent. 

The  quickened  cell  activities  indicate  that 
the  effect  of  cyanide,  at  least  in  light  doses, 
is  to  increase  cell  permeability,  a  process  of 
rejuvenescence  which  may  be  si>ecially  useful 
in  an  insect's  egg  so  full  of  yolk  material. 
Decreased  permeability  is  generally  consid- 
ered the  measure  of  approaching  death,  but  it 
may  be  that  acute  poisons  like  the  strong  in- 


secticides produce  a  violent  death  of  cells  by 
the  sudden  or  excessive  increase  in  catabolism. 

A  third  suggestion  which  may  seem  rather 
bold  to  offer  in  the  case  of  animal  tissue  is 
the  possibility  of  the  nitrogen  of  hydrocyanic 
acid  being  available  as  food  directly  utilizable 
by  the  protoplasm  of  the  cells.  The  basis  for 
this  suggestion  is  the  fact  that  in  a  series  of 
exx)eriments  by  Mr.  E.  Ralph  Ong.  conducted 
in  my  laboratory  with  seedl9  in  hydrocyanic 
acid  solutions,  a  very  remarkable  and  similar 
acceleration  in  time  of  sprouting  was  observ- 
able when  the  solution  was  slightly  short  of  a 
toxic  stren^h,  and  these  plants  developed 
with  all  the  appearance  of  having  had  a  strong 
nitrogen  fertilization.  There  is  no  doubt  of 
the  ability  of  plant  tissue  to  utilize  ni- 
trogen in  various  forms,  and  we  know  of  no 
special  mechanism  necessary  to  accomplish 
this  which  is  characteristic  of  vegetable  proto- 
plasm. 

The  cyanide  produced  from  hydrocyanic 
acid  absorbed  in  the  tissue  of  a  scale-insect 
egg  when  not  immediately  fatal,  but  present 
in  considerable  quantities  may  be  either  util- 
ized as  food  or  act  as  a  disturber  of  the 
equilibrium  of  cell  permeability  or  both  and  in 
addition  it  may  cause  a  reaction  bringing  about 
the  production  of  antibodies  which  wiU  neu- 
tralize the  poison.  One  or  more  of  these  fac- 
tors may  produce  a  degree  of  immunity  from 
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the  effects  of  long  continued  exposure  to  hy- 
drocyanic-acid gas  and,  indeed,  counteract  the 
effect  to  such  an  extent  that  the  surviving  egga 
hatch  better  than  those  with  short  treatment 
ui  the  gas.  Both  animal  and  plant  tissues  thus 
exhibit  very  decided  evidences  of  definite  cya- 
nide stimulation. 

O.  W.  WOODWORTH 

Univsbsity  or  Oaufobnia 


TEE  AMBMCAN  SOCIETY  OF  NATURALISTS 

The  thirty-second  annual  meeting  of  the  Amer- 
kaiL  Soeiety  of  Natnralists  was  held  in  the  zo- 
ological laboratory  of  the  University  of  Pennsyl- 
Tania  on  December  31,  1914.  In  affiliation  with 
the  society  this  year  were  the  American  Society  of 
Zoologists,  the  Botanical  Society  of  America,  the 
Soeiety  of  American  Bacteriologists,  and  the 
American  Psychological  Association. 

By-law  No.  3  of  the  society  was  amended  to 
read  ''The  Becords  of  the  society  shall  be  pub- 
lished once  every  three  years  beginning  in  1914. 
The  Becords  shall  contain  the  constitution  and  by- 
laws of  the  society,  the  minutes  of  all  meetings 
held  within  the  period  covered,  the  treasurer's  re- 
ports, and  a  full  list  of  members  of  the  society." 
An  invitation  to  the  society  from  the  Pacific 
Coast  Committee  on  Zoological  Program  to  par- 
ticipate in  the  sessions  concerned  with  zoology 
during  the  convocation  week  of  the  American  As- 
sod&tion  for  the  Advancement  of  Science,  to  be 
held  in  August,  1915,  received  the  following  ac- 
tion. It  was  voted  that  the  secretary  express  the 
appreciation  of  the  society  for  the  invitation  and 
its  best  wishes  for  the  success  of  the  Pacific  Coast 
meetings.  The  American  Society  of  Naturalists 
suggests  that  members  resident  on  the  Pacific 
Coast  organize,  if  they  so  desire,  a  section  of  the 
soeiety  in  accordance  with  the  provisions  of  Art. 
IV.,  Sec.  3,  of  the  constitution,  and  that  this  sec- 
tion in  cooperation  with  the  American  Association 
for  the  Advancement  of  Science  hold  a  meeting  in 
Angost,  1915. 

There  were  elected  to  honorary  membership  in 
the  soeiety  Hugo  De  Vries  and  Wilhelm  Bouz. 

The  following  were  elected  to  membership:  W. 
C.  AUee,  University  of  Oklahoma;  Charles  £. 
Allen,  University  of  Wisconsin;  Cora  J.  Beckwith, 
"Vassar  College;  Charles  E.  Bessey,  University  of 
Nehraaka;  William  W.  Browne,  College  of  the 
City  of  New  York;  W.  A.  Cannon,  Desert  Botan- 
ical Laboratory;  Balph  V.  Chamberlain,  Museum 
of  Comparative  Zoology;  Maynie  B.  Curtis,  Maine 


Agricultural  Experiment  Station;  John  A.  Dot- 
lefsen.  University  of  Illinois;  Dayton  J.  Edwards, 
College  of  the  City  of  New  York;  Arthur  H.  Esta- 
brook,  Eugenics  Becord  Office;  Bichard  Gold- 
schmidt.  Kaiser  Wilhelm  Institut  flir  Biologic; 
John  W.  Harshberger,  University  of  Pennsylvania; 
Marshall  A.  Howe,  New  York  Botanical  Garden; 
Hartley  H.  T.  Jackson,  U.  S.  Department  of  Agri- 
culture; Thomas  H.  Kearney,  U.  S.  Department  of 
Agriculture;  Henry  H.  Lane,  University  of  Okla- 
homa; W.  H.  Longley,  Goucher  College;  Henry 
Laurens,  Yale  University;  George  R.  Lyman,  U.  S. 
Department  of  Agriculture;  John  M.  Macfarlane, 
University  of  Pennsylvania;  Frederick  C.  New- 
eombe.  University  of  Michigan;  Susan  P.  Nichols, 
Oberlin  College;  Theophilus  S.  Painter,  Yale  Uni- 
versity; Arthur  S.  Pearse,  University  of  Wisconsin; 
Herbert  W.  Band,  Harvard  University;  Charles  G. 
Bogers,  Oberlin  College;  Forrest  Shreve,  Desert 
Botanical  Laboratory;  William  C.  Stevens,  Uni- 
versity of  E!ansas;  L.  B.  Walton,  Kenyon  College; 
Orland  E.  White,  Brooklyn  Botanic  Garden. 

A  cordial  vote  of  thanks  was  passed  to  the  Uni- 
versity of  Pennsylvania  for  its  hospitality. 

The  program  of  the  morning  session  was  as  fol- 
lows: 

A.  F.  Blakeslee  and  D.  E.  Warner,  ' '  Correlation 
between  Egg-laying  Activity  and  Yellow  Pigment 
in  the  Domestic  Fowl." 

A.  F.  Blakeslee,  "A  Sexual  Mutation  in  a  Veg- 
etatively  Propagated  Pure  Line  of  Mucors." 

Sewall  Wright  (by  invitation),  **The  Albino 
Series  of  Allelomorphs  in  Guinea-pigs." 

H.  S.  Jennings,  C.  S.  Lashley,  A.  B.  Middleton, 
F.  M.  Boot  and  Ruth  J.  Stocking,  "Researches  on 
the  Inheritance  and  the  Besults  of  Selection  in 
Uniparental  Beproduction. ' ' 

Edward  M.  East,  "The  Phenomenon  of  Self 
Sterility."     (Bead  by  title.) 

Helen  D.  King,  "The  Effects  of  Inbreeding  and 
Selection  on  the  Growth,  Fertility  and  Sex  Batio 
of  the  Albino  Bat." 

H.  H.  Newman  (by  invitation),  "Development 
and  Heredity  in  Heterogenic  Tel  cost  Hybrids." 
(Bead  by  title.) 

Alice  M.  Boring,  "Data  on  the  Belation  be- 
tween Primary  and  Secondary  Sexual  Characters 
in  the  Domestic  Fowl." 

B.  A.  Emerson,  "Somatic  Mutations  in  Varie- 
gated Maize  Pericarp." 

H.  J.  Webber  and  C.  H.  Myers,  ' '  Bud  Variation 
within  Tuber  Lines  of  the  Common  Potato." 

Clarence  C.  Little,  "The  Inheritance  of  Certain 
Types  of  Spotting  in  Mice." 
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Oeorge  G.  Scott^  "Some  Indications  of  the  Evo- 
lution of  the  Osmotic  Pressure  of  the  Blood  and 
Other  Body  Fluids."     (Bead  by  title.) 

H.  D.  Fishi  "The  Increase  in  Homozygosis 
which  results  from  Certain  Systems  of  Inbreed- 
ing." 

The  session  of  the  afternoon  consisted  of  a 
symposium,  in  joint  session  with  the  American 
Society  of  Zoology  and  Section  F  of  the  Ameri- 
can Association  for  the  Advancement  of  Science, 
on  the  subject  "The  Value  of  Zoology  to  Human- 
ity." 

E.  G.  Gonklin,  "The  Cultural  Value  of  Zool- 
ogy." 

C.  B.  Davenport,  "The  Value  of  Scientific 
Genealogy. ' ' 

G.  H.  Parker,  "The  Eugenics  Movement  as  a 
Public  Service." 

Stuart  Paton,  ' '  Preparedness  for  Peace. ' ' 

H.  F.  Osbom,  "The  Museum  in  the  Public 
Service. ' ' 

The  Naturalists'  dinner  was  held  on  the  even- 
ing of  December  31,  at  the  Hotel  Walton,  with 
one  hundred  and  forty  in  attendance.  The  presi- 
dent. Professor  Samuel  F.  Clarke,  described  the 
founding  and  early  history  of  the  society,  follow- 
ing whom  Dr.  A.  G.  Mayer,  as  retiring  vice-presi- 
dent of  Section  F,  gave  an  illustrated  address  on 
"The  Besearch  Work  of  the  Tortugas  Laboratory 
of  the  Carnegie  Institution  of  Washington." 

The  officers  of  the  Society  for  1915  are: 

Prewdent— Frank  B.  Lillie,  University  of  Chi- 
cago. 

Vioe-preMent — ^Bollin  A.  Emerson,  Cornell  Uni- 
versity. 

Secretary — Bradley  M.  Davis,  University  of 
Pennsylvania  (1914r-16). 

Treasurer — J.  Arthur  Harris,  Carnegie  Station 
for  Experimental  Evolution  (1915-17). 

Additiondl  Members  of  the  Executive  Cam- 
mittee—Baas  G.  Harrison,  Yale  University  (1914- 
1915) ;  Baymond  Pearl,  Maine  Agricultural  Ex- 
periment Station  (1914-16) ;  Henry  V.  Wilson, 
Adeline  Ames,  Department  of  Agriculture,  Uni- 
versity of  North  Carolina  (1915-17). 

Bradley  M.   Davis, 
Secretary  for  19H 


AMEBICAN  SOCIETY  FOE  EXPEBIMENTAL 

PATHOLOGY 

First  session   Monday,   2  p.m.,   December   28, 
1914.     The  society  was  called  to  order  by  Presi- 


dent B.  M.  Pearce.  Beport  of  council  by  seere- 
tary.  The  following  papers  were  presented  by 
members  of  the  society: 

'' Studies  on  Streptococci,"  by  E.  C.  Bosenow. 
Discussion  by  Drs.  Pearce,  Wells,  Adami  and 
Whipple. 

''Observations  on  the  Formation  of  Antibodies," 
by  Ludvig  Hektoen.    Discussion  by  Dr.  Karsner. 

''Auto-plastic  and  Homio-plastic  Transplantar 
tions  of  Tissues,"  by  Dr.  Leo  Loeb.  Discossion 
by  Drs.  Opie,  Ulenhuth  and  Loeb. 

"Further  Studies  in  Nitrogen  Betention  and 
Benal  Function,"  by  Dr.  H.  T.  Karsner.  Discos- 
sion by  Drs.  Wells,  Pearce,  Opie  and  Karsner. 

' '  Metastatic  Calcification, ' '  by  Dr.  H.  G.  WeUs. 
Discussion  by  Dr.  Adami. 

"Studies  in  Bile  Pigment  Excretion,"  by  Drs. 
G.  H.  Whipple  and  C.  W.  Hooper.  Discussion  by 
Drs.  Wellfl^  Pearce  and  Whipple. 

"The  Influence  of  Diet  upon  the  Progress  of 
Bacterial  Infection,"  by  Drs.  E.  L.  Opie,  L.  B. 
Alford.  Discussion  by  Drs.  Loeb  and  Wells, 
Karsner,  Whipple  and  Opie. 

Papers  read  by  title: 

"The  Effect  of  Previous  Intravenous  Injections 
of  the  Pneumococcus  upon  Experimental  Pneu- 
monia by  Intrabronchial  Insufflation  of  the  same 
Organism,"  by  Dra  B.  S.  Kline  and  S.  J.  Meltzer. 

"Further  Studies  Upon  the  Experimental  Pro- 
duction of  Leprosy  in  the  Lower  Animals,"  by  Dr. 
C.  W.  Duval. 

At  the  conclusion  of  this  scientific  session  the 
society  went  into  executive  session  for  the  elec- 
tion of  officers  and  new  members  and  transaction 
of  business.  Dr.  Theobald  Smith  was  unanimously 
elected  president  for  the  ensuing  year.  Dr.  G.  H. 
Whipple  was  elected  vice-president  for  the  ensuing 
year.  Dr.  Peyton  Bous  was  elected  secretary- 
treasurer  for  the  ensuing  year.  Dr.  B.  M.  Pearce 
was  elected  councillor  in  place  of  Dr.  Harvey 
Cushing  whose  term  expired. 

The  following  new  members  were  elected:  Dr. 
James  B.  Murphy,  of  the  Bockefeller  Institute, 
Dr.  L.  G.  Bowntree,  of  the  Johns  Hopkins  Hos- 
pital, Dr.  Bichard  Strong,  of  the  Harvard  Medical 
School,  and  Dr.  M.  C.  Wintemitz,  of  the  Johns 
Hopkins  Medical  fiehool. 

On  Tuesday  afternoon,  December  29,  at  2  p.m., 
and  Wednesday  morning,  January  30,  9  A.M.,  joint 
meetings  of  the  Physiological,  Biochemical,  Phar- 
macological and  Pathological  Societies  were  held. 
The  details  of  these  meetings  may  be  found  in  the 
proceedings  of  these  respective  societies. 

GiOBOX  H.  Whifpu 
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THE  FUNCTION  AND  TEST  OF  DEFINITION 
AND  METHOD  IN  PSYCHOLOGTi 

Amid  all  of  the  discussion  current  in  the 
last  few  years  among  psychologists  the  un- 
prejudiced outside  observer  might  think 
that  we  were  a  body  of  men  professing  to 
develop  and  teach  a  science  who  did  not 
know  what  that  science  was  to  deal  with 
and  without  any  idea  or  with  too  many 
ideas  as  to  the  methods  that  should  be  fol- 
lowed in  undertaking  to  develop  our  knowl- 
edge of  the  unknown  or  undetermined  sub- 
ject-matter. Psychology  is  at  once  the 
science  of  mind,  the  science  of  conscious- 
ness, the  science  of  experience,  the  science 
of  behavior.  Psychology  must  be  studied 
only  by  careful  watching  of  the  processes 
of  the  individual,  by  the  individual  him- 
self; one  who  does  not  proceed  in  this  way 
is  no  psychologist,  no  matter  how  valuable 
his  work  may  be  as  physiology  or  biology 
or  sociology.  On  the  other  hand,  we  are 
assured  by  just  as  devoted  and  well-recog- 
nized psychologists  that  psychology  must 
deal  only  with  the  responses  of  the  indi- 
vidual, with  what  can  be  seen  from  the 
outside,  and  that  what  the  first  man  deals 
with  really  has  no  existence,  or  at  best  is 
entirely  irrelevant  to  the  responses,  to 
anything  that  is  of  scientific  interest.  If 
we  are  to  be  taken  at  our  own  valuation  we 
are  either  altogether  unfit  to  carry  on  the 
task  we  have  set  ourselves  or  entirely  un- 
prepared for  it. 

As  a  matter  of  fact  I  presume  this  comes 
from  the  youth  of  the  science,  at  least  from 
taking  a  definition  and  formal  statements 

1  Address  of  the  Vice-president  and  Chairman  of 
Section  H — ^Anthropology  and  Psychology,  Phila- 
delphia, December  30,  1914. 
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of  method  too  seriously.  Other  sciences 
have  the  same  trouble  with  definitions.  It 
would  be  as  difficult  to  find  a  single  phrase 
that  would  mark  off  physics  from  chemis- 
try in  an  absolutely  accurate  and  adequate 
way  as  to  distinguish  psychology  from 
anthropology  or  human  physiology,  and 
quite  as  difficult  to  formulate  a  definition 
of  either  chemistry  or  physics  that  would 
satisfy  every  one,  as  to  define  psychology. 
From  most  traditional  definitions,  J.  J. 
Thomson  as  physicist  has  no  right  to  be 
discussing  atoms,  and  similar  violations  of 
the  sacred  rights  of  physics  as  defined  in 
the  text-books  might  be  cited  on  the  part 
of  men  who  are  generally  labeled  as  chem- 
ists. These  men,  and  the  better  men  in  the 
sciences  in  general,  are  not  interested  in 
phrasing  definitions  but  in  solving  the 
problems  that  their  science,  or  closely  re- 
lated sciences  present  to  them.  On  our 
side,  much  of  the  discussion,  or  the  liveli- 
ness of  the  discussion,  comes  from  the  fact 
that  we  assume  that  the  definition  must 
determine  the  science  rather  than  the  sci- 
ence the  definition.  It  is  assumed,  tacitly, 
to  be  sure,  that  a  definition  is  logically 
prior  to  the  science,  is  a  statement  from 
which  the  science  may  be  deduced  or  a 
program  that  the  science  is  to  follow  in  its 
development  rather  than  a  mere  statement 
of  what  the  science  has  done,  or  a  formula- 
tion, as  best  we  may,  of  the  aims  common 
to  the  mass  of  workers  who  are  generally 
accepted  as  psychologists. 

If  we  are  to  accept  the  view  that  a  defi- 
nition is  the  servant  of  our  science  rather 
than  its  master,  if  we  are  to  say  with  Judd 
*'that  we  all  know  what  psychology  is," 
then  the  test  of  a  definition  is  that  it  shall 
state  the  aims  of  the  science  in  the  briefest 
form  possible,  and  in  terms  that  shall  be 
best  understood  by  the  individuals  for 
whom  it  is  intended,  that  shall  be  least 
open  to  misunderstanding.    If  we  consider 


the  traditional  definitions  we  find  that  each 
is  open  to  certain  objections  when  tested 
by  these  criteria.  The  traditional  science 
of  mind  implies  a  general  agreement  as  to 
what  mind  is,  and  this  is  lacking.  It  also 
suffers  from  the  implication  to  men  who 
do  not  know  what  psychology  is  that  we  are 
to  deal  with  an  entity  of  some  sort,  for  all 
terms  after  they  become  familiar  come  to 
be  regarded  as  denoting  things.  When 
mind  is  defined  in  a  way  to  avoid  this  im- 
plication, as  it  usually  is  in  the  succeeding 
sentence,  it  is  no  longer  recognizable  by  the 
uninstructed.  The  same  objections  hold 
against  consciousness ;  it  was  at  fiirst  inno- 
cent enough  of  mystical  significance,  but 
a  very  few  years  of  use  to  designate  the 
material  to  be  studied  set  it  up  as  a  thing 
or  inner  force.  Hypostatization  followed 
close  upon  the  heels  of  its  entrance  into 
definitions.  If  pi?ychologists  were  to  study 
it  as  the  material  of  their  science  it  must 
be  the  equivalent  of  mind  as  mind  is  of 
soul,  it  must  then  be  an  active  agent  that 
psychologists  can  see,  although,  like  the  holy 
grail,  sight  of  it  is  granted  only  to  the  pure 
in  heart.  Experience  as  a  substitute  for 
consciousness  or  mind  escapes  some  of  the 
disadvantages  in  that  it  is  less  likely  to  be 
personified  or  substantialized,  but  it  is  diffi- 
cult accurately  to  separate  the  part  of 
experience  that  psychology  is  to  treat  from 
that  touched  upon  by  the  other  sciences. 
When  this  is  accomplished  it  affords  little 
advantage  over  mind  or  consciousness. 

In  view  of  all  these  circumstances  a 
change  from  the  inside  to  the  outside,  to 
describe  the  object  of  psychology  as  behav- 
ior, offers  the  most  advantages.  Behavior 
is  at  once  simple  enough  to  require  the 
minimum  of  definition  and  is  hardly  capa- 
ble of  being  transformed  in  meaning  to 
designate  a  thing  or  force.  It  takes,  too, 
the  attitude  toward  the  mental  of  the  aver- 
age non-refiective  individual    The  ordinary 
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man  is  interested  primarily  in  the  mind  of 
others  rather  than  in  his  own.  He  is  inter- 
ested in  furnishing  stimuli  of  various  sorts 
to  other  men  that  shall  lead  or  compel  them 
to  act  in  certain  ways  rather  than  in  how 
he  himself  or  his  fellow  feels  as  he  acts. 
The  advertiser  is  content  if  his  copy  in- 
duces men  to  buy,  the  orator  if  his  dis- 
conrse  brings  him  votes  or  changes  the 
mind  of  his  audience  to  his  own  opinion. 
The  salesman  is  content  with  his  knowledge 
of  practical  psychology  if  his  patter  leads 
the  buyer  to  part  with  his  money,  the  gen- 
eral or  statesman  if  he  can  divine  how  his 
opponent  is  likely  to  act  under  the  con- 
ditions he  presents  to  him.  In  the  simplest 
as  in  the  most  complex  and  important 
affairs  of  life  the  practical  man  is  concerned 
not  with  mental  states,  but  with  behavior. 
He  usuaUy  assumes  mental  states  to  account 
for  behavior,  but  they  are  purely  hypothet- 
ical, not  the  result  of  introspection,  how- 
ever crude.  Gtood  temper  and  bad  temper, 
conceit  and  modesty,  weak  will  and  strong 
will,  are  all  names  for  qualities  that  can 
be  recognized  through  behavior  alone,  or 
at  least  can  be  no  more  easily  recognized 
through  introspection  than  by  observation. 
The  bad-tempered  man  is  as  little  aware  of 
it  and  can  give  as  little  explanation  for  it 
as  his  friends  or  enemies.  He  knows  of 
his  weakness  only  by  observation  of  his 
actions  rather  than  by  any  mental  process 
that  precedes  or  accompanies  his  acts,  and 
is  probably,  through  his  prejudices,  even 
less  likely  to  recognize  the  quality  than  are 
others.  To  turn  in  upon  one 's  self,  to  have 
"too  much  contemplation  in  one's  eye,"  is 
for  the  average  man  a  sign  of  weakness,  a 
forerunner  of  mental  disintegration.  The 
mental  states  of  the  uninitiated  are  not 
known  through  watching  himself,  but  as- 
sumed to  explain  the  behavior  of  another 
man. 
On  the  theoretical  side,  behavior  has  the 


advantage  over  the  more  subjective  terms 
as  a  designation  of  the  subject-matter  of 
psychology  that  it  includes  many  processes 
that  are  treated  by  practically  all  of  us. 
Very  much  of  the  active  life  bears  very 
little  ascertainable  relation  to  conscious- 
ness when  closely  analyzed.  It  is  not  put- 
ting the  matter  too  strongly  to  say  that  the 
more  the  voluntary  processes  are  analyzed, 
the  smaller  part  does  consciousness  seem 
to  play  in  them.  The  less  voluntary  proc- 
esses, habit,  instinct  and  the  various  im- 
pulses are  also  included  in  the  list  of 
psychological  processes,  although  little  or 
no  consciousness  accompanies  them.  They 
are  quite  as  easily  predicted  from  without 
as  from  within.  Even  the  learning  proc- 
esses and  the  recognition  processes  are 
studied  quite  as  easily  by  observation  as 
by  introspection.  One  knows  that  one  recog- 
nizes through  observation  of  his  mental 
states,  but  sees  very  little  of  how  he  recog- 
nizes. One  can  be  almost  as  sure  that  an- 
other has  recognized  him  as  he  can  that 
he  has  recognized  the  other.  Neither  can 
determine  immediately  how  the  recogni- 
tion has  taken  place.  Thinking  by  the 
most  recent  workers  would  be  put  on  much 
the  same  level.  Even  the  self  or  personal- 
ity, if  one  is  to  use  the  more  familiar  and 
objective  term  is  quite  as  much  removed 
from  introspection  as  from  observation. 
On  the  whole,  if  one  were  compelled  to 
choose  between  behavior  and  consciousness 
as  a  designation  of  the  subject-matter  of 
psychology  and  then  should  apply  the  term 
in  all  logical  strictness,  it  would  be  found 
that  more  of  the  actual  content  of  the  aver- 
age text-book  on  human  psychology  would 
need  to  be  eliminated  if  one  deleted  the 
portions  that  applied  to  consciousness  than 
if  one  omitted  those  sections  that  were  de- 
voted to  behavior. 

If  we  leave  human  psychology  and  turn 
to  animal  psychology,  no  one  would  deny 
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that  a  study  of  behavior  is  all  that  we  have 
aside  from  an  imcertaiii  amount  of  discus- 
sion as  to  how  closely  or  remotely  the  hu- 
man mind  can  find  a  parallel  behind  the 
actions  of  the  lower  forms.  Similar  is  the 
problem  raised  by  the  assertions  of  the  re- 
cently prominent  group  of  philosophers 
who  insist  that  consciousness  is  non-exist- 
ent— at  the  most  an  illusion.  For  them 
psychology  as  the  science  of  consciousness 
has  ceased  to  exist.  While  fashions  in  philos- 
ophy change  too  often  for  the  psychologist 
to  attempt  to  square  his  definitions  with  all 
of  them,  it  is  nevertheless  interesting  to 
see  that  x)sychology  defined  as  behavior  is 
quite  as  applicable  to  the  philosopher  with- 
out a  mind  as  to  the  rest  of  intelligent 
creation.  His  responses  to  stimulation,  his 
perceptions  as  they  modify  his  actions,  his 
memory  and  capacity  for  reasoning  with 
varying  degrees  of  accuracy  under  differ- 
ent conditions,  even  the  conditions  that  led 
to  his  denying  that  he  was  conscious,  could 
be  studied  with  some  degree  of  satisfaction. 
Antecedent  acts  and  experience  could  be 
shown  to  give  rise  to  the  various  actions, 
and  would  go  far  toward  explaining  them. 
But  it  does  not  follow  that  because  much 
of  the  material  in  the  text-books  and  much 
that  the  common  mind  regards  as  mental 
is  really  a  matter  of  behavior  that  a  defi- 
nition of  psychology  as  the  science  of  be- 
havior would  change  the  nature  of  the  sci- 
ence. As  was  asserted  in  the  beginning, 
the  science  makes  the  definition,  not  defini- 
tion the  science.  There  is  no  mental  proc- 
ess, however  strictly  one  may  follow  the 
subjectivist,  that  does  not  have  some  influ- 
ence upon  behavior.  The  very  description 
of  them  in  words  itself  implies  behavior. 
Perception  in  all  forms,  images  of  all  types, 
feelings  and  emotions,  not  to  mention  the 
mental  antecedents  of  voluntary  action,  all 
play  a  part  in  determining  the  character 
of  the  individual.    Each  modifies  his  be- 


havior. If  one  understood  thoroughly  the 
behavior  of  any  man  he  would  also  under- 
stand his  consciousness.  It  is  possible  to 
neglect  behavior  in  the  study  of  conscious- 
ness, but  not  to  neglect  consciousness  in  the 
study  of  behavior.  The  only  ones  who 
could  object  to  the  statement  that  behavior 
was  to  be  understood  in  terms  of  conscious- 
ness are  the  men  who  deny  the  existence  of 
consciousness,  and  they  need  no  convincing 
as  to  the  possibility  or  even  the  desirability 
of  defining  psychology  as  the  science  of 
behavior.  To  my  mind,  the  adoption  of  be- 
havior to  designate  the  subject-matter  of 
psychology  need  not  change  in  the  least  the 
treatment  of  the  subject  as  ordinarily  pre- 
sented. Even  the  individual  who  finds  no 
interest  in  anything  but  the  classification 
of  his  own  mental  states,  if  such  there  be, 
could  go  on  with  his  classification,  and,  if 
he  classified  all  of  his  states,  would  find 
an  awareness  of  his  own  movements  among 
them,  and  find  these  very  important  both 
as  the  beginning  and  the  end  of  his  series. 
He  would  probably  prefer  another  descrip- 
tion, but  his  own  work  would  be  included 
in  the  definition,  he  would  still  be  within 
the  pale.  By  adopting  the  definition  we 
change  our  description  of  the  science  not 
the  science  itself. 

It  should  be  added  that  in  the  nature  of 
the  case  no  definition  can  be  satisfactoiy. 
No  single  phrase,  or  paragraph  even,  is 
sufficient  to  definitely  delimit  the  subject- 
matter  of  psychology.  Even  a  short  text 
can  not  include  and  describe  all  that  might 
be  and  is  in  reality  included  in  the  science. 
The  meanings  of  terms  are  bound  to  grow, 
and  with  each  change  a  definition  becomes 
inaccurate.  Of  course,  were  one  to  take  the 
other  attitude  that  the  definition  fixes  the 
science,  the  difficulty  would  be  avoided. 
But  there  is  no  absolute  authority  to  fix 
that  definition  and  even  if  it  could  be  fixed 
by  such  an  authority  the  science  would  soon 
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find  itself  on  a  procrustean  bed.  Advance 
would  be  impossible.  If  the  science  is  to 
determine  the  definition,  the  statement  can 
be  at  best  a  short-hand  description  of  it,  it 
can  do  no  more  than  approximate  either 
completeness  or  accuracy.  A  definition  is 
no  more  than  a  choice  of  evils.  All  that  is 
incumbent  upon  us  is  that  of  all  evils  we 
choose  the  least. 

Even  more  the  subject  of  conflict  at  the 
present  moment  than  the  definition  of  the 
science  is  the  question  of  the  methods  that 
may  be  employed  in  developing  it.  On 
this  point  psychologists  have  been  even 
more  divided  and  each  more  strenuous  in 
insisting  upon  his  own  attitudes.  Whether 
a  new  science  attracts  the  more  aggressive 
and  in  consequence  more  intolerant  men  in 
the  scientific  community,  or  the  very  uncer- 
tainty of  the  subject  of  method  leads  to  an 
over-emphasis  of  assurance,  a  whistiing  to 
keep  up  courage,  or  what  the  psychoanalyst 
would  call  an  emotion  that  arises  from  the 
constant  repression  of  a  complex  of  doubt 
that  must  be  kept  below  the  threshold  be- 
cause of  its  unpleasantness,  it  is  undoubt- 
edly true  that  psychologists  have  spent 
more  time  than  most  scientists  in  insisting 
upon  their  own  method  or  the  methods  that 
they  have  adopted.  Ex  cathedra  state- 
ments, and  assertions  that  all  who  do  not 
follow  their  own  method  are  not  psychol- 
ogists and  that  all  who  do  follow  it  and 
reach  results  that  do  not  conform  with 
their  own  are  not  psychologists,  have  been 
relatively  very  frequent.  Several  instances 
may  be  mentioned.  Wundt,  as  you  all 
know,  early  in  the  history  of  the  science 
asserted  that  no  man  who  could  not  obtain 
the  sensoiy  and  motor  differences  in  reac- 
tion times  was  to  be  included  among  psy- 
chologists, and  only  recently  after  a  con- 
troversy with  Biihler  on  the  Ausfrage 
method  he  announced  that  he  would  read 
no  more  reports  on  work  done  by  that 


method.  At  present  Miiller  and  Meumann, 
both  respected  leaders  in  the  science,  are 
indulging  in  a  controversy  in  which  each 
seems  to  fall  back  upon  similar  personal 
criteria  as  a  justification  for  their  impa- 
tience with  the  standpoint  of  the  other. 
No  psychology  without  introspection  has 
been  a  motto  frequently  implied  if  not  ex- 
plicitly asserted,  and,  ironically  enough,  an 
advocate  of  the  newest  method  to  claim  a 
monopoly  turns  upon  the  former  tyrant 
among  methods  with  the  assertion  that  it 
has  been  dealing  with  an  illusory  material, 
that  the  method  is  worthless,  and  that  its 
followers  have  retarded  the  development  of 
the  science  and  are  in  general  cumberers 
of  the  earth.  Turn  about  is  fair  play,  but 
to  meet  intolerance  with  intolerance  is 
usually  more  interesting  and  picturesque^ 
than  helpful  to  the  science. 

To  my  mind  the  great  difficulty  on  botEi 
sides  lies  in  the  same  tendency  that  makes 
trouble  with  the  definition,  the  method 
rather  than  the  science  is  given  priority. 
The  method  should  be  the  servant  of  the 
science,  not  the  science  the  slave  of  the 
method.  The  only  test  of  a  method  is  its 
accomplishment.  Just  as  with  definition 
no  authority  exists  that  can  once  and  for 
all  say  this  is  the  method,  follow  it  or  cease 
to  be  a  psychologist.  Attempts  on  the  part 
of  any  one  to  take  that  tack  are  quite  cer- 
tain to  be  a  means  of  covering  the  uncer- 
tainties or  the  mistakes  of  the  author ;  they 
are  certain  not  to  be  fruitful  for  the  sci- 
ence. These  must  have  their  origin  in  prej- 
udice rather  than  in  any  universal  law 
revealed  to  that  individual  alone.  Any 
method  that  gives  results  must  be  kept, 
and  the  more  we  have  the  better.  What  are 
to  be  called  results  offers  room  for  differ- 
ence of  opinion,  but  the  gradually  devel- 
oped judgment  of  the  recognized  members 
of  the  science  and  of  related  sciences  will 
be  the  final  arbiter  of  that  question.    With 
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the  complexity  of  our  subject-matter  any 
method  that  can  give  a  point  of  attack  is 
to  be  encouraged  on  general  principles. 
The  methods  that  prove  fruitless  will  dis^ 
appear  soon,  the  valuable  ones  will  assert 
themselves.  Meanwhile  a  broad  hospitality 
th-at  will  encourage  originality,  rather  than 
a  hidebound  insistence  upon  any  single 
method,  will  certainly  be  beneficial  for  the 
advancement  of  the  science. 

That  the  advocates  of  a  method  are  prone 
to  exalt  the  method  at  the  expense  of  the 
science,  to  make  over  the  science  if  not  the 
man  to  conform  to  the  needs  of  their 
method,  can  be  seen  to-day  in  the  writings 
of  both  introspectionists  and  behaviorists. 
The  introspectionists  in  general  desire  to 
put  all  the  essential  mental  operations  on 
the  inside,  to  find  them  in  images,  while 
Watson,  their  newest  and  most  vigorous 
opponent,  would  put  all  on  the  outside. 
Thus  in  the  thought  processes  the  more 
thoroughgoing  believers  in  images  insist 
that  thinking  that  does  not  go  on  in  images 
is  not  thinking,  or  that  the  individuals  who 
announce  that  they  do  not  use  images  have 
overlooked  their  images  through  faulty  ob- 
servation of  some  sort.  They  themselves 
heap  up  images  for  each  of  the  reasoning 
operations,  in  spite  of  the  fact  that  many 
of  the  processes  they  mention  are  obviously 
individual  if  not  irrelevant  to  the  end  that 
is  accomplished.  Watson,  similarly,  after 
announcing  that  psychology  is  a  branch  of 
behaviorism  and  its  method  is  the  observa- 
tion of  external  responses  under  experi- 
mental conditions,  feels  himself  compelled 
to  transfer  the  thinking  process  in  its  en- 
tirety to  the  outside  where  the  experimenter 
can  discover  all  that  goes  on.  Thinking 
must  be  found  in  contractions  of  the  larynx, 
in  slight  movements  of  the  larynx,  or  in 
other  movements  at  present  undiscovered 
which  must  however  lie  upon  the  surface 
of  the  body.     It  is  not  apparent  why  he 


should  insist  on  the  slight  movements  of 
the  larynx,  for  which  delicate  apparatus 
should  be  used,  rather  than  upon  the  full 
movements  of  speech  which  may  be  even 
more  completely  analyzed  by  the  ear.  If 
the  language  of  the  individual  does  not  tell 
us  why  he  reaches  certain  conclusions  when 
he  thinks  aloud,  I  can  not  see  how  the 
slight  movements  made  when  he  thinks  to 
himself  are  to  be  of  any  greater  aid.  So  far 
as  any  evidence  on  the  subject  exists,  the 
movements  in  thinking  are  but  faint  replicas 
of  the  movements  of  ordinary  speech. 

If  we  take  the  thinking  process  as  an 
instance,  I  am  inclined  to  believe  that  the 
great  difiSculty  is  not  so  much  with  the 
method  as  with  the  way  in  which  it  is  ap- 
plied. Advocates  of  both  tend  to  deal  too 
much  with  irrelevant  materials.  As  an 
impartial  onlooker  I  am  convinced  that 
much  of  the  imagery  that  we  hear  so  much 
of  in  the  long  introspective  accounts  is 
wholly  or  largely  irrelevant  to  the  prob- 
lems, and  I  am  sure  if  I  may  indulge  for  a 
moment  in  the  cocksureness  that  I  am 
criticizing,  that  the  slight  recorded  move- 
ments that  are  mentioned  on  the  other  side 
would  be  at  most  irrelevant  accompani- 
ments, rather  than  essential  conditions  of 
the  thought  process.  If  one  observe  any 
bit  of  thinking  as  revealed  in  the  speech 
of  another  or  in  one's  own  consciousness,  if 
one  happen  to  have  a  consciousness,  it  is 
seen  that  there  is  no  diflSculty  in  knowing 
that  a  conclusion  has  been  reached  and  in 
deciding  that  it  is  or  is  not  adequate.  How 
the  conclusion  is  reached,  and  why  it  seems 
adequate  or  inadequate,  is  revealed  neither 
to  introspection  nor  to  observation.  To 
answer  either  of  these  questions  one  must 
proceed  as  one  would  in  the  natural  sci- 
ences by  varying  the  antecedents  of  each 
process  until  one  discovers  that  certain  are 
the  real  causes  and  others  are  chance  ac- 
companiments.   If  experimentation  is  not 
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possible,  stndy  of  the  conditions  under 
which  the  conclusions  are  reached  and 
of  the  way  the  conclusion  varies  with 
the  immediately  preceding  events  and  with 
earlier  experience  may  give  the  same  re- 
sult. Heaping  up  descriptions  of  aecom- 
panying  imagery  or  of  accompanying 
movements  may  be  of  no  more  value  to  this 
end  than  is  collecting  postage  stamps  in  the 
study  of  the  causes  of  events  in  the  world's 
history.  Both  may  be  interesting  as  me- 
mentoes, but  throw  no  light  upon  under- 
lying causes. 

In  the  list  of  irrelevancies  in  connection 
with  the  reasoning  processes  is  the  question 
whether  one  may  think  without  images  so 
much  under  discussion  at  the  present.  Proof 
that  men  may  think  without  images  is  a 
valuable  advance,  not  in  itself,  but  in  so 
far  as  it  raises  the  question  how  he  really 
does  think.  If  two  men  reach  the  same 
conclusion,  one  with,  the  other  without 
images,  obviously  the  presence  or  absence 
of  imagery  is  equally  unessential.  The 
only  alternative  is  to  believe  that  the  one 
man  has  images,  but  does  not  notice  them, 
or  that  the  other  thinks  in  spite  of  his 
images.  That  one  thinks  and  how  is  the 
essential,  and  the  individual  with  the 
imagery  is  no  more  and  no  less  effective 
in  attaining  conclusions  than  the  one  with- 
out. They  are  equally  accurate,  and  neither 
knows  directly  how  he  accomplishes  his  re- 
sults. The  quarrel  over  the  nature  of  the 
mental  state  has  obscured  the  more  impor- 
tant problems  of  reasoning.  For  this  rea- 
son it  seems  to  me  that  the  important  ac- 
complishment of  the  Wiirzburg  school  has 
been  not  to  prove  that  thinking  may  go  on 
without  images,  although  I  am  prepared  to 
accept  that,  too,  but  to  show  that  the  ante- 
cedent purpose,  the  Aufgdbe,  determines 
the  course  of  thought.  One  shows  what  is 
not  needed,  the  other  an  element  that  is 
essential. 


From  this  standpoint  the  attempt  to  set  up 
a  new  element  of  pure  thought  rather  than 
to  study  the  actual  operations  of  thinking 
is  unfortunate.  All  that  has  been  shown  by 
introspection  is  that  images  are  lacking, 
not  that  anything  else  is  present.  To  as- 
sume pure  thought  is  to  hypostatize  our 
ignorance.  Particularly  objectionable  is 
this  because  no  attempts  have  been  made  to 
determine  its  conditions,  to  set  limits  to  it, 
or  to  reduce  it  to  any  law.  It  is  merely 
another  addition  to  our  collection  of  post- 
age stamps,  perhaps  even  less  valuable  than 
the  others  because  denomination  and  name 
of  the  country  have  been  worn  off,  and  no 
one  knows  what  the  remnants  of  the  por- 
trait mean.  The  great  disadvantage  with 
the  introduction  of  the  term,  is  that,  as 
with  all  names,  in  the  course  of  a  few  years 
all  problems  of  thought,  all  reasoning  oper- 
ations, will  be  explained  by  reference  to  it. 
If  one  asks  why  John  reasons  better  than 
Jane  the  answer  will  be  that  John  possesses 
more  of  the  pure  thought  element.  To  be 
sure,  none  of  the  advocates  of  the  new  school 
mean  anything  of  the  kind  at  present,  and 
it  may  never  develop  in  this  way,  but  the 
tendency  to  use  these  more  or  less  mystic 
entities  in  mystic  ways  is  strong.  A  word 
becomes  a  thing  on  the  slightest  provocation. 

By  asserting  that  conscious  states  may  be 
irrelevant,  it  is  not  implied  that  they  are 
always  or  even  usually  irrelevant;  in  fact, 
in  opposition  to  Watson  it  seems  to  me 
that  many  mental  states  are  relevant  and 
that  one  knows  what  goes  on  in  mind  quite 
as  well  or  better  from  the  inside  than  from 
the  outside.  Not  only  does  the  study  of 
imagery  indicate  its  existence  in  all  but 
relatively  few  individuals,  but  Meumann's 
and  many  other  studies  indicate  that  it  has 
an  important  influence  upon  the  method 
and  capacity  of  an  iadividual's  learning, 
his  spelling,  the  methods  of  mental  calcu- 
lation and  many  other  activities.    To  take 
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a  concrete  instance,  if  I  may  be  indulged 
for  a  mention  of  names:  Here  are  Yerkes 
and  "Watson  who  have  been  working  ap- 
proximately the  same  time  with  the  same 
problems  and  materials  and  attaining  the 
same  conclusions  in  their  chosen  field.  But 
recently,  when  they  came  to  the  applica- 
tion of  methods  to  human  psychology,  one 
makes  much  of  imagery  and  of  introspec- 
tion in  general,  as  much  as  the  most  ardent 
introspectionist  could  wish,  while  the  other 
denies  the  existence  of  imagery  except  for 
the  sake  of  argument  in  a  few  sporadic 
eases.  If  one  assume  the  attitude  of  the 
average  man  and  argue  from  behavior  to 
consciousness,  it  is  evident  that  while 
Yerkes  has  a  large  amount  of  concrete 
imagery,  probably  dominantly  visual,  Wat- 
son has  relatively  little  concrete  imagery, 
and  what  he  has  is  of  the  motor  type.  An 
assumption  of  this  sort  on  the  basis  of 
behavior  alone,  if  we  are  to  include 
writing  psychological  treatises  under  be- 
havior, is  of  course  not  to  be  compared  in 
value  with  a  few  minutes'  introspection, 
but  may  be  ventured  as  a  guess.  If  this 
holds,  not  only  is  consciousness  and  even 
imagery  an  essential  determinant  of  be- 
havior, but  it  is  possible  to  show  that  one 
important  bit  of  the  behavior  of  the  man 
who  would  most  emphatically  deny  the 
existence  of  imagery  is  due  to  imagery  or 
its  lack.  To  ascertain  that  one  does  not 
have  imagery  is  just  as  much  a  contribution 
of  introspection  as  to  determine  that  it 
exists.  To  give  over  introspection  alto- 
gether is  to  abandon  the  method  that  has 
given  much  if  not  most  of  the  body  of 
knowledge  that  we  have  at  present  and  to 
insist  that  we  use  only  a  method  that  so 
far  has  been  little  tried,  and  which,  in  the 
form  that  is  suggested,  the  inference  of 
mental  states  from  slight  movements,  has 
when  tested  proved  relatively  futile. 
If  one  broaden  slightly  the  term  con- 


sciousness and  the  implication  of  introspec- 
tion it  seems  possible  to  put  the  problem  of 
psychology  in  a  form  that  removes  all 
ground  for  complaint  on  all  sides.  This  is 
to  include  in  consciousness  and  among  ideas 
the  fundamental  states  upon  which  aU 
effective  mental  life  depends.  More  imme- 
diate than  the  image,  more  certainly  made 
out  than  any  slight  movement,  is  the  series 
of  assurances  that  we  have  that  certain 
events,  subjective  or  objective,  take  place. 
We  know  that  we  recall,  we  are  sure  that 
we  recognize,  believe,  see  objects,  that  we 
are  pleased,  desire  certain  things,  and  are 
on  the  point  of  striving  for  them.  These 
assurances  are  common  to  the  man  who  has 
images  and  to  the  man  who  has  none,  to 
the  man  who  believes  that  mental  life  is 
fundamentally  sensoiy  and  to  him  who 
regards  it  as  altogether  motor,  to  the  real- 
ist and  to  the  idealist.  They  might  be  called 
mental  states,  or  mental  functions,  had  not 
both  been  spoiled  by  use.  It  is  the  mind  of 
the  practical  man  before  he  does  any  the- 
orizing. It  is  likewise  the  starting  point  of 
the  psychologist.  He  begins  to  deal  with 
images  and  with  slight  movements  only 
when  he  becomes  sophisticated,  and  when 
he  becomes  sophisticated  he  forgets  his 
starting  point  and  substitutes  his  explana- 
tion of  consciousness  in  terms  of  images, 
movements,  or  pure  thought  for  the  funda- 
mental reality.  In  time  he  assumes  that 
the  explanation  instead  of  the  fact  is  the 
reality,  just  as  the  naive  man  assumes  that 
memory,  attention,  will  and  self  are  imme- 
diately known  realities. 

My  plea  is  that  the  real  subject-matter  of 
psychology  is  the  fact  that  we  attain  con- 
clusions, that  we  perceive  distance,  that  we 
are  prepared  to  act,  rather  than  the  im- 
agery, or  the  movements  that  accompany, 
precede  or  succeed.  This  group  of  facts 
common  to  all  schools  may  be  explained  in 
different  ways  or  need  not  be  explained  at 
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all.  It  is  always  possible  to  determine  the 
laws  of  any  mental  operation,  as  has  been 
done  by  the  experiments  on  memory,  by 
the  statistical  method  applied  to  everything 
from  heredity  to  advertising  by  the  Cattell 
school  and  others,  by  the  investigators  in 
education,  in  medicine,  in  the  studies  in 
efficiency,  and  also  in  the  early  experiments 
on  Weber's  law  and  reaction  times. 
Whether  classed  as  conscious  processes  or 
as  behavior,  every  one  is  capable  of  de- 
ciding whether  a  sound  is  more  intense 
than  the  preceding,  whether  a  picture  is 
more  or  less  beautiful  than  another,  of  re- 
calling and  recording  the  words  that  were 
spoken  in  a  conversation  a  month  ago 
(whether  truly  or  not  is  for  the  experi- 
menter to  decide)  of  pressing  a  key  when 
a  stimulus  is  given.  That  is  all  that  these 
experiments  require.  How  these  processes 
are  carried  out  is  entirely  indifferent. 
Granting  that  they  may  be  carried  out,  a 
science  of  psychology  is  possible.  All  dis- 
agreement between  schools  is  as  to  how 
these  judgments  are  made,  that  they  are 
made  all  agree. 

This  conclusion  does  not  mean  that  psy- 
chology need  stop  here.  How  one  remem- 
bers, the  mental  antecedents  of  an  act  and 
all  questions  of  classification  and  of  ulti- 
mate explanation  are  bound  to  be  raised 
and  are  at  once  valuable  and  interesting — 
my  only  contention  is  that  the  nature  of 
the  explanation  offered  makes  no  difference 
to  the  fact  to  be  explained,  a  statement 
that  is  obvious  enough  but  which  seems  to 
be  lost  sight  of  in  much  of  the  controversy 
that  is  raging.  The  laws  that  I  have  been 
mentioning  correspond  to  the  simple  phys- 
ical laws  of  the  lever,  of  gravitation,  Ohm's 
law  and  Joule's  law,  etc.,  while  the  con- 
troversy rages  about  questions  related  to 
the  physicist's  discussion  of  the  nature  of 
ether  and  the  atom  and  the  so-called  law  of 
relativity.     Whether  one  is  to  use  intro- 


spection or  observation  as  the  method  of 
p^chology  arises  only  when  one  seeks  an 
explanation  of  mental  laws,  not  while  dis- 
covering them.  For  this  explanation  intro- 
spection, observation  and  speculation  on 
the  basis  of  both  and  of  knowledge  obtained 
from  all  related  fields  can,  I  believe,  all  be 
used  to  advantage.  No  one  method  is  com- 
plete in  itself;  in  most  experiments  all 
three  are  used,  no  matter  to  what  school 
the  investigator  belongs. 

One  may  take  as  an  instance  such  an 
experiment  as  those  of  Ach  on  action  with 
the  reaction  time  method.  The  funda- 
mental result,  let  us  say,  is  to  determine  that 
the  response  that  follows,  showing  two  num- 
bers written  one  over  the  other,  depends 
for  its  character  and  the  time  required 
upon  the  purx>ose.  That  fact  is  independ- 
ent of  the  method  used.  If  one  is  inter- 
ested in  the  antecedents  of  the  movement 
in  consciousness,  one  must  introspect.  But 
raw  products  of  introspection  are  value- 
less. One  must  be  assured  that  the  images 
are  essential  by  repetition  of  the  intro- 
spection with  the  same  individual  and  other 
individuals  under  varying  conditions.  To 
determine  the  nature  of  the  purpose  and 
the  way  it  acts  one  may  see  if  it  has  any 
conscious  form,  and  may  indulge  in  phys- 
iological speculations,  may  look  for  anal- 
ogies in  physiological  laws,  or  one  may  ob- 
serve the  bodily  attitude,  the  set  of  the 
muscles  before  and  during  the  response. 
The  final  acceptance  of  any  explanation 
will  be  found  to  depend  upon  a  harmony 
of  all  these  observations  with  each  other 
and  with  related  facts.  In  any  case,  the 
determination  of  the  laws  is  related  to 
their  explanation  as  observed  fact  is  re- 
lated to  theory  in  physics  or  physiology. 

The  question  might  well  be  raised 
whether  the  certainty  of  recognition,  of  de- 
cision and  the  other  processes  we  have  men- 
tioned as  constituting  the  primary  facts  of 
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the  mental  life,  are  the  products  of  intro- 
spection or  observation.  On  this  point 
there  is  room  for  difference  of  opinion.  A 
large  number  of  the  processes,  recognition, 
judgment,  feeling,  seem  to  be  more  closely 
related  to  introspection;  the  active  proc- 
esses, on  the  other  hand,  the  comparison  of 
divided  with  accumulated  repetitions  and 
perceptions,  are  either  derived  from  obser- 
vation or  a  combination  of  observation  and 
introspection.  In  addition  to  these  imme- 
diately observed,  generally  recognized  men- 
tal states  and  functions  there  are  immediate 
facts  derived  both  by  introspection  and  by 
observation  aided  by  experiment.  Such 
are  on  the  one  side  the  awareness  of  the 
different  sorts  of  imagery,  the  course  of 
association,  colored  hearing  and  the  differ- 
ent synesthesias,  and,  on  the  other,  the 
changes  in  circulation  with  mental  opera- 
tions, the  slight  movements,  and  the  larger 
movements  of  expression.  These  and  many 
other  immediate  facts  of  consciousness 
escape  the  untrained  observer  or  intro- 
spector,  but  are  needed  to  round  out  the 
series  of  mental  facts  and  to  aid  in  the 
formulation  of  expansions  of  other  facts 
and  laws. 

In  brief  then  there  is  room  in  pfiychol- 
ogy  for  the  greatest  variety  of  standpoints 
and  for  all  methods,  provided  only  the 
spirit  of  live  and  let  live  prevails.  The 
science  is  above  the  individual  and  the 
individual's  preference  in  definition  and 
method.  The  definition  and  method  in 
turn  must  grow  out  of  the  science ;  they  are 
not  given  once  and  for  all,  and  the  science 
forced  into  them.  Given  a  set  of  facts  and 
laws  of  fairly  general  acceptance,  the  form 
of  statement  again  is  largely  a  matter  of 
individual  preference  guided  and  tested 
by  the  interest  and  comprehension  of  the 
group  for  whom  the  discussion  is  intended. 
As  in  most  sciences  a  mixture  of  explana- 
tion and  theory  with  bare  fact  may  be  used. 


or  bare  facts  may  be  stated  and  explana- 
tion follow  or  be  omitted.  Methods  that 
are  assumed  by  the  investigators  may  be 
with  advantage  followed  in  the  restatement 
of  their  results.  But  formulation  of  re- 
sults and  their  presentation  in  a  treatise 
can  no  more  be  determined  by  a  priori 
principles  than  can  the  statement  of  defi- 
nitions or  the  prescription  of  methods.  In 
brief,  my  plea  is  for  the  widest  liberty  in 
all  respects  with  a  testing  of  everything 
by  results  rather  than  by  formulae  or  even 
by  tradition.  In  the  light  of  the  tests  so 
far  available  it  seems  to  me  that  defining 
psychology  as  the  science  of  behavior  and 
the  use  of  all  methods  possible  under  suita- 
ble precautions  will  lead  soonest  to  the  end 
of  psychology,  the  discovery  of  mental  laws 
and  their  explanation. 

And  we  have  no  reason  to  be  ashamed  of 
the  progress  of  the  science.  More  has  been 
done  in  the  discovery  of  fundamental  laws 
in  the  last  sixty  years  than  in  all  the  pre- 
ceding centuries  from  Thales  to  Fechner, 
and  interesting  problems  open  to  our 
methods  of  approach  on  every  hand. 
These  laws,  the  immediate  results  of  experi- 
ment, are  not  in  dispute.  They  have  stood 
the  test  of  repeated  investigation,  and  are 
accepted  on  all  sides.  There  is  much  more 
difference  of  opinion  about  theories,  but 
even  here  we  have  made  progress.  Except 
for  the  fact  that  we  still  take  our  theories 
very  seriously,  even  our  theories  offer  no 
more  occasion  for  controversy  than  do 
theories  on  similar  problems  among  phys- 
iologists, or  zoologists  or  much  more  than 
between  physicists  and  chemists. 

W.  B.  PiLLSBUBY 


MB8,  HENSY  DBAPEB 

Anna  Palmer  Draper,  widow  of  Dr.  Henry 
Draper,  died  on  December  8, 1914,  at  her  home 
in  New  York  City.  Her  name  will  always  be 
honorably  associated  with  the  science  of  astro- 
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pigrsics.  It  is  interesting  to  note  that  the 
wives  of  two  of  the  men  connected  with  the 
beginnings  of  this  science  played  such  impor- 
tant parts  in  the  careers  of  their  hushands. 
Sir  William  Huggins,  who  first  applied  the 
spectroscope  to  the  stars,  had  in  his  wif  e,  the 
talented  Margaret  Lindsay,  an  enthusiastic 
and  capable  co-worker  during  many  years  of 
incessant  labor.  Dr.  Draper  was  also  fortu- 
nate when,  in  1867,  he  married  Mary  Anna, 
the  gifted  daughter  of  Courtlandt  Palmer,  of 
New  York  City.  For  Mrs.  Draper  not  only 
was  her  husband's  associate  in  his  investiga- 
tions during  the  fifteen  years  of  their  lives 
together,  but  after  his  early*  death  in  1882, 
she  was  able  to  provide  for  carrying  on  his 
work  in  a  most  efficient  manner. 

It  is  said  that  Dr.  Draper  became  especially 
interested  in  astronomy  in  1857,  while  at- 
tending the  meeting  of  th^  British  Associa- 
tion in  Dublin.  He  was  invited  by  the  Earl 
of  Rosse  to  go  with  a  party  to  Birr  Castle, 
Parsonstown,  to  see  the  famous  six-foot 
r&flector.  So  great  was  the  impression  made 
upon  Dr.  Draper  by  this  giant  telescope  that 
he  resolved  to  construct  a  similar,  although 
smaller,  one  for  himself.  This  he  did,  and  in 
1867  a  reflector  of  28-inch  diameter  was  placed 
in  his  private  observatory  at  Hastings-on- 
Hudson.  In  the  summer.  Dr.  and  Mrs.  Draper 
resided  at  Dobbs  Ferry,  two  miles  distant,  and 
it  was  their  custom  to  drive  together  to  the 
obserFatory  for  the  evening  work.  So  great 
was  her  interest  that  he  never  went  to  the  ob- 
servatory without  her,  and  in  the  days  of  the 
wet  plate,  she  herself  always  coated  the  glass 
with  the  collodion.  Mrs.  Draper  told  how 
sometimes  after  they  had  been  to  the  observa- 
tory and  returned  to  Dobbs  Ferry  on  account 
of  clouds,  they  would  find  the  sky  clearing,  and 
would  drive  back  again  two  miles  to  the  ob- 
aervatory  and  recommence  work.  During  the 
early  years  of  their  married  life.  Dr.  Draper 
was  experimenting  with  the  photographs  of 
stellar  spectra  with  his  reflector,  and  in  May 
and  August,  1872,  he  succeeded  in  photograph- 
ing the  spectrum  of  Vega,  showing  four  dark 
lines.  This  was  four  years  before  Huggins  ob- 
tained a  photograph  of  the  dark  lines  in  the 


spectrum  of  this  star.  In  1878,  Dr.  Draper 
organized  an  expedition  to  go  to  Bawlins, 
Wyoming,  for  the  purpose  of  observing  the 
total  solar  eclipse  of  July  29.  Mrs.  Draper  not 
only  went  vtdth  him,  but  also  assisted  in  various 
ways.  Her  special  duty  was  to  count  the  sec- 
onds during  the  eclipse  and  lest  the  vidion  might 
unnerve  her,  she  was  put  within  a  tent  and 
therefore  saw  nothing  at  all  of  the  wonderful 
phenomenon.  Here  she  sat  patiently  and  accu- 
rately calling  out  the  seconds  while  the  glori- 
ous and  awe-inspiring  spectacle  was  unfolded. 
Some  of  us  remember  her  among  those  gathered 
on  the  roof  of  Hotel  Monticello  in  Norfolk, 
Virginia,  on  May  28,  1900,  when  without  in- 
struments we  merely  observed  the  total  eclipse 
for  its  beauty  and  grandeur.  What  memories 
it  must  have  recalled  to  her  of  the  distant  west- 
em  land  where  nearly  a  quarter  of  a  century 
before  she  eat  inside  the  tent  and  called  out 
the  seconds  for  her  distinguished  husband! 

In  the  winter.  Dr.  and  Mrs.  Draper  resided 
on  Madison  Avenue,  New  York  City.  Here 
he  established  a  laboratory,  connected  with 
the  residence  by  a  covered  passageway,  where 
his  work  not  dependent  on  the  telescope  could 
be  carried  on,  and  where  his  photographs  could 
be  studied.  The  house,  which  is  between 
Thirty-ninth  and  Fortieth  Streets,  is  spacious 
and  well  adapted  to  elaborate  entertaining. 
When  originally  built  by  Mr.  Palmer,  it 
was  the  last  house  in  New  York  City,  and 
he  was  cautioned  by  his  business  friends 
against  investing  in  property  so  far  away  from 
the  center.  Mrs.  Draper  remembered  when 
the  old  omnibus  running  on  Fifth  Avenue  went 
only  as  far  as  Thirty-ninth  Street,  so  that 
when  any  one  alighted  and  started  to  walk  in 
their  direction  they  were  sure  of  a  visitor. 

In  November,  1882,  when  the  National 
Academy  of  Sciences  was  meeting  in  New  York 
City,  Dr.  and  Mrs.  Draper  entertained  the 
members  at  a  dinner  said  to  have  been  one  of 
the  most  brilliant  ever  given  there.  As  a 
novelty.  Dr.  Draper  lighted  the  table  with 
Edison  incandescent  lights,  some  of  which  were 
immersed  in  bowls  of  water.  About  fifty  were 
present,  and  at  the  close  of  the  dinner.  Dr. 
Draper,  although  suffering  from  a  severe  cold, 
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moved  about  and  talked  with  several  of  tlie 
fiTuests,  among  others.  Professor  E.  0.  Picker- 
ing, director  of  the  Harvard  Observatory. 
They  discussed  in  particular  the  photographs 
of  stellar  spectra  Dr.  Draper  had  obtained. 
Professor  Pickering  expressed  to  Dr.  Draper 
his  great  interest  in  that  work  and  offered  to 
measure  these  photographs  if  they  could  be 
sent  to  Cambridge.  Almost  immediately  after 
the  dinner  Dr.  Draper  was  seized  with  a  con- 
gestive chiU,  followed  by  pneumonia  which 
proved  fatal  a  few  days  later. 

Mrs.  Draper,  who  was  in  deep  distress  after 
this  sudden  loss,  desired  to  establish  some  memo- 
rial to  her  husband,  and  for  a  few  years  con- 
templated the  erection  of  an  observatory  in 
New  York  City.     This  plan  proved  imprac- 
ticable, however,  and  in  1885,  she  visited  the 
Harvard  Observatory,  where  Professor  Picker- 
ing was  already  photographing  stellar  spectra 
along  the  same  line  as  the  work  which  she  con- 
sidered the  most  important  her  husband  had 
done.     She  thereupon  decided  to  found  the 
memorial    in   connection   with   the   Harvard 
Observatory,   and  gave  generous  sums   each 
year  for  its  prosecution.    At  first  she  thought 
only  of  continuing  the  researches  on  stellar 
spectra,  but  in  1887  she  decided  to  extend  the 
plan  to  include  all  available  facts  about  the 
constitution  of  the  stars.    She  not  only  gave 
liberally  of  her  means  to  carry  on  this  work, 
but  she  always  took  a  great  personal  interest 
in  it.     Until  deterred  by  failing  health  she 
visited  Harvard   Observatory  regularly,   and 
personally  inspected  the  progress  of  the  work, 
giving  advice  about  matters  of  policy,  and 
being  g^reatly  interested  in  the  actual  inspec- 
tion of  various  stellar  spectra.     All  peculiai; 
or   new   types   were   submitted   to   her,    and 
she  often  exclaimed  with  girlish  eagerness, 
"How  interesting  it  must  be  to  do  it f 

Mrs.  Draper  was  a  friend  to  many  scientific 
men  and  frequently  gave  elaborate  entertain- 
ments in  her  spacious  home.  The  old  labora- 
tory in  New  York  was  fitted  up  as  a  lecture 
or  exhibition  room  and  could  seat  two  hundred 
people.  Here  many  famous  men  came  to  lec- 
ture to  scientific  societies  and  invited  guests. 
Here  various  scientific  exhibitions  were  placed 
when  she  entertained  such  societies  as  the 


National  Academy  or  the  American  Astronom- 
ical Society.  It  is  quite  unusual  for  women 
of  wealth  to  entertain  in  this  manner.  Few 
who  have  such  beautiful  homes,  have  such  a 
desire  or  interest. 

The  results  of  the  Henry  Draper  Memorial 
have  been  varied.  The  first  catalogue  giving 
the  spectra  of  a  larg^  number  of  stars  was 
published  in  1890,  and  was  called  the  Draper 
Catalogue.  This  contained  10,351  spectra. 
Following  closely  upon  this  came  detailed  dis- 
cussions of  about  5,000  spectra  of  the  brighter 
northern  and  southern  stars.  In  1911,  ob- 
servations were  commenced  for  a  New  Draper 
Catalogue,  which  will  contain  the  spectra  of 
at  least  200,000  stars  situated  over  the  entire 
sky.  In  this  work  Mrs.  Draper  was  greatly 
interested  until  the  very  last,  and  wrote  en- 
couragingly about  its  progress. 

In  the  course  of  the  Draper  Memorial  work, 
various  discoveries  have  been  made,  such  as 
10  novs,  more  than  300  variable  stars,  59 
gaseous  nebulse,  91  stars  of  Class  O,  and  a 
large  number  of  i>eculiar  spectra.  Among  the 
greatest  results  may  be  mentioned,  the  estab- 
lishment of  the  true  order  of  stellar  evolution, 
and  such  discoveries  as  the  connection  between 
variability  and  changes  in  spectra,  the  addi- 
tional series  of  hydrogen  lines,  and  the  exist- 
ence of  spectroscopic  binaries. 

Who  can  predict  to  what  further  uses  the 
great  collection  of  plates  will  be  put  or  what 
further  increase  in  our  knowledge  of  the 
sidereal  universe  will  be  made  by  means  of  the 
generous  endowment  left  in  memory  of  Henry 
Draper  by  his  devoted  and  noble  wife. 

Annto  J.  Cakkon 
Harvabo  Gollegx  Obskbvatoby, 
Cambridos,  Mass. 


A  NSW  GLACIAL  PABK 

Announcement  has  been  made  through  the 
press  of  the  gift  to  the  New  York  State  Mu- 
seum of  a  plot  of  ground  covering  seventy-five 
acres  which  includes  the  remarkable  Oreen 
Lake  near  Jamesville,  N.  Y.,  with  its  series  of 
abandoned  cataracts,  rock  channels  and  dry 
plunge-basins.    This  si>ot  is  not  only  extremely 
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pictoiesqae,  but  now  that  the  significance  of 
its  singular  conformation  has  been  pretty  well 
worked  out  by  the  labors  of  E.  C.  Quereau,  and 
more  particularly  by  Professor  H.  L.  Fair- 
child,  it  constitutes  a  yery  extraordinary,  if 
not  unique,  geological  record. 

In  the  course  of  Professor  Fairchild's  work 
upon  the  Pleistocene  geology  of  New  York 
state,  he  demonstrated  yery  clearly  and  in  de- 
tail the  accuracy  of  Mr.  Quereau's  suggestion 
that  in  the  retreat  of  the  ice  mantle  the  out- 
flow of  the  glacial  waters  was  by  way  of  tre- 
mendous rivers  moving  eastward  into  the  Mo- 
hawk-Hudson drainage,  and  here  one  of  these 
streams  cut  its  rock  gorge  in  the  limestones  of 
the  Helderberg  escarpment  and  left  a  series  of 
plunge-basins  beneath  great  cataracts  which 
surpassed  the  dimensions,  as  they  must  have 
equalled  the  dignity  and  grandeur,  of  Niagara. 

The  Green  Lake  or  Jamesville  Lake,  which 
lies  on  the  property  now  thus  reserved,  is  sur- 
rounded on  all  but  its  eastern  side  by>an 
amphitheater  of  sheer  limestone  cliffs  rising  to 
a  height  of  nearly  200  feet,  and  the  depth  of 
the  lake  is  stated  by  the  former  owner  of  the 
property  to  be  not  less  than  100  feet.  While 
water  still  fills  this  ancient  plunge-basin,  it  is 
water  of  a  deep  emerald  hue,  without  visible 
outlet  or  inlet.  Westward  of  this  escarpment 
is  a  smaller  and  dry  plunge-basin  with  its 
abandoned  cataract  difF  and  with  rocky  chan- 
nels connecting  it  with  the  larger  basin,  and 
from  the  Green  Lake  eastward  is  the  old  open 
discharge  into  the  other  stream  courses  and 
cataracts  lying  beyond  Jamesville  in  the  vicin- 
ity of  Fayetteville. 

Aside  from  the  extraordinarily  clear  and 
wonderfully  effective  geological  record  dis- 
played in  this  place,  the  spot  has  additional 
scientific  interest  as  its  rocks  are  the  resort  of 
many  rare  ferns  and  flowering  plants  which 
have  long  attracted  the  botanist. 

The  menace  of  commerce,  expressed  in  the 
ever-increasing  demand  for  the  conversion  of 
limestone  into  cement,  threatened  this  wonder- 
ful spot,  and  the  intervention  of  the  donor, 
who  saved  it  from  destruction,  is  a  particu- 
larly gracious  act  inasmuch  as  it  conserves  a 
place  of  high  scientific  and  educational  inter- 
est. 


The  property  is  given  to  the  regents  of  the 
university  for  the  State  Museum  by  Mrs. 
Mary  Clark  Thomx>son,  of  New  York,  and 
presented  in  the  name  of  her  father,  Myron  H. 
Clark,  a  former  governor  of  that  state,  and  by 
her  desire  it  is  to  be  known  as  the  ^' Clark 
Reservation." 

It  may  be  added  that  this  reservation  lies 
about  four  miles  to  the  southeast  of  Syracuse 
on  the  Seneca  Turnpike,  a  new  state  road,  and 
is  also  easily  accessible  from  Jamesville  which 
can  be  reached  from  Syracuse  by  trolley. 

John  M.  Clahkb 

Albany,  N.  Y., 
Mareh  3,  1915 


THE   UNITED   STATES   GEOLOGICAL   SUR- 
VEY AT  THE  PANAMA  EXPOSITION 

The  exhibit  occupies  a  space  62  by  78  feet 
in  the  Palace  of  Mines  and  Metallurgy,  flanked 
on  one  side  by  the  exhibit  of  the  Bureau  of 
Mines  and  on  another  by  the  Alaskan  exhibit, 
for  which  also  the  survey  has  been  in  a  measure 
responsible.  The  central  feature  of  the  ex- 
hibit is  a  booth,  containing  stage-like  settings 
of  a  scene,  partly  modeled  and  partly  painted. 
The  first  represents  an  undeveloped  district  in 
the  arid  west  being  studied  by  the  survey. 
Topographers  are  at  work  with  their  instru- 
ments on  the  headlands;  geologists  have  strip- 
ped a  bed  of  coal  and  are  taking  a  sample  for 
analysis ;  and  other  geologists  are  studying  the 
rocks.  In  the  foreground  is  an  automatic 
gage  beside  the  river  that  comes  out  of  the 
picture  toward  the  observer.  Farther  back,  a 
stream  gager  is  measuring  the  stream.  In  the 
background  is  a  camp  and  pack  train.  The 
second  scene  shows  the  same  district  after 
development.  The  results  of  the  stream  gag- 
ing have  been  utilized  in  planning  a  power 
plant  that  shows  in  the  distance  and  an  irri- 
gation project  that  covers  the  valley  floor.  The 
coal  bed  is  being  mined  on  one  side;  an  oil 
fleld  is  under  development  elsewhere;  a  sand- 
stone bed  is  being  quarried  in  the  foreground; 
mining  and  milling  are  in  progress  in  the 
mountains;  a  town  has  been  built,  and  roads, 
railroads,  and  other  evidences  of  civilization 
abound. 

Behind  the  scenes,  in  the  same  booth  but 
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facing  the  ends,  are  recessed  screens,  on  one  of 
which  are  shown  pictures  illustrating  the  dif- 
ferent kinds  of  survey  work  and  the  part  they 
play  in  the  development  of  the  country.  On 
the  other  screen  are  shown  several  series  of 
pictures. 

At  one  end  of  the  space  is  shown  the  per 
capita  production  of  minerals  in  the  United 
States  in  1880,  ahout  the  time  of  the  Centen- 
nial Exposition,  and  of  the  organization  of  the 
survey,  and  in  1913,  the  period  between  these 
dates  practically  covering  the  past  work  of  the 
United  States  Geological  Survey.  The  exhibit 
consists  of  one  97-millionth  of  the  actual  pro- 
duction of  each  mineral  in  1913  and  one  48- 
millionth  of  the  production  in  1880. 

The  space  along  one  of  the  outside  aisles  is 
devoted  to  a  series  of  cases,  illustrating  what 
our  common  things  are  made  of,  what  the  raw 
material  looks  like  as  it  is  obtained  from  the 
earth,  and  where  it  occurs  in  the  United  States. 
For  example,  many  of  the  familiar  household 
articles  are  there,  such  as  an  albuminum  sauce- 
pan, an  electric-bulb  filament,  and  a  fountain- 
pen  point;  and  above  each  article  is  shown  the 
mineral  from  which  it  is  made,  traced  back  to 
the  ore,  and  then  a  map  of  the  United  States, 
showing  where  the  ores  occur.  Most  of  these 
individual  maps  have  been  prepared  especially 
for  this  exhibit. 

At  the  west  end  of  the  space  is  an  exhibit  of 
the  power  and  fuel  resources  of  the  United 
States,  including  maps  showing  the  distribu- 
tion of  the  black  shale  from  which  oil  is  de- 
rived and  the  apparatus  used  in  the  field  in 
determining  the  shales  that  are  worth  study- 
ing. 

In  order  to  show  the  transparencies  in- 
cluded in  the  exhibit  to  the  best  advantage, 
arcades  resembling  mine  entrances  have  been 
built  at  the  comers  of  the  space.  The  methods 
of  work  in  the  survey  are  illustrated  by  a 
series  of  cases  showing  by  a  set  of  partial 
results  how  maps  are  made  and  other  features 
of  the  work. 

In  the  portion  of  the  exhibit  relating  to 
water  resources  is  a  display  of  automatic  gages 
being  run  by  clock  work  and  recording  the 
fluctuating  height  of  water  in  a  tank. 


One  feature  of  the  exhibit  is  the  stereoscopic 
pictures,  resembling  the  old  mutoscoi)e  views 
but  of  a  modernized  type.  These  will  be  ar- 
ranged in  boxes  of  fifty  each  on  a  table  at 
which  one  may  sit  and  study  leisurely  vari- 
ous features  of  survey  work.  There  are  also 
shown  four  series  of  pictures  of  the  Grand 
Canyon  and  Hocky  Mountain  region,  taken  in 
the  early  days  of  the  geological  survey  by  the 
famous  photographers  Jackson  and  Hillers. 

Other  cases  show  the  gem  minerals,  the  rare 
mineral  ores,  etc. 


SCIENTIFIC  NOTES  AND  NEWS 

Col.  Geoboe  W.  Goethals  has  been  made  a 
major-general  of  the  line  in  recognition  of  his 
services  in  building  the  Panama  CanaL  Brig.- 
Gen.  William  C.  Gorgas,  surgeon-general,  has 
been  made  major-general  in  the  medical  de- 
partment. Col.  Harry  F.  Hodges  and  Lieut.- 
Col.  William  L.  Sibert,  United  States  Corps  of 
Engineers,  have,  been  promoted  to  be  brigadier- 
generals.  The  bill  providing  for  their  pro- 
motions extended  the  thanks  of  congress  to 
the  officers. 

Under  the  leadership  of  Dr.  Hiram  Bing- 
ham, the  National  Geogrraphic  Society- Yale 
University  Peruvian  Expedition  sailed  from 
New  York  on  March  3  to  continue  its  work  in 
the  Andean  Mountains.  Members  who  left 
New  York  on  this  expedition  are:  Director, 
Hiram  Bingham,  Yale  University;  geologist, 
Herbert  E.  Gregory,  Ph.D.,  Silliman  professor 
of  geology  in  Yale  University,  geolog^ist  of  the 
1912  expedition;  naturalist,  Edmund  Heller, 
naturalist  of  the  Smithsonian's  African  expe- 
dition, under  the  leadership  of  Colonel  Roose- 
velt; botanist,  O.  F.  Cook,  Ph.D.,  of  the 
United  States  Department  of  Agriculture; 
chief  engineer,  Ellwood  C.  Erdis,  of  the  1912 
expedition;  topographer,  Edwin  L.  Anderson; 
chief  assistant  and  interpreter,  Osgood  Hardy, 
M.A.,  of  the  1912  expedition;  assistant  to- 
pographer, C.  F.  Westerberg,  B.S.,  and  several 
assistants. 

Miss  Katharine  Lillt,  head  nurse  of  the 
department  of  surgery  of  the  Hockefeller  In- 
stitute for   Medical  Besearch,   has  g^one   to 
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France  to  assist  Dr.  Alexis  Carrel,  of  the  in- 
stitute, who  recently  has  been  detached  from 
the  Lyons  Hospital  and  placed  in  charge  of  a 
hospital  at  Compi^gne,  France,  near  the  north- 
em  line  of  battle.  Dr.  H.  D.  Dakin,  the  bio- 
logical chemist,  who  worked  some  years  in  this 
country,  has  also  joined  Dr.  Carrel. 

President  Raymond  A.  Pearson,  of  the 
State  Agricultural  College  at  Ames,  Iowa,  has 
decided  not  to  accept  the  offer  of  Governor 
Whitman,  of  New  York,  to  become  state  com- 
missioner of  agriculture  to  succeed  Mr.  Calvin 
Hudson.  Dr.  Pearson  was  commissioner  of 
agriculture  under  Governor  Hughes. 

Mr.  Willet  M.  Hayes,  formerly  assistant 
secretary  of  agriculture,  has  returned  from  a 
year's  service  as  adviser  to  the  government  of 
the  Argentine  Republic  and  of  the  Province  of 
Tucuman. 

Dr.  and  Mrs.  N.  L.  Britton,  of  the  New 
York  Botanical  Garden,  Mrs.  N.  Wille,  Mr. 
John  F.  Cowell,  director  of  the  Buffalo  Bo- 
tanical Garden,  and  Mr.  Stewardson  Brown, 
of  the  Philadelphia  Academy  of  Natural  Sci- 
ence, are  in  Porto  Rico  engaged  in  botanical 
explorations. 

Dr.  Janet  T.  Howell,  daughter  of  Dr.  Wil- 
liam Howell,  professor  of  physiology  in  the 
Johns  Hopkins  Medical  School,  has  been 
awarded  the  Sarah  Berliner  Fellowship  for 
Women.  This  fellowship  carries  with  it  a  gift 
of  $1,000  to  enable  the  recipient  to  engage  in 
research  work  in  physics,  chemistry  or  biology. 
Dr.  Howell  received  the  A.B.  from  Bryn  Mawr 
College  in  1910,  and  the  Ph.D.  from  the  Johns 
Hopkins  University  in  1913.  She  was  holder 
of  the  Helen  Schaffer  Huff  research  fellow- 
ship in  physics  at  Bryn  Mawr  College  during 
1913-14  and  this  year  she  holds  the  position  of 
lecturer  in  physics  at  Bryn  Mawr  College,  ta- 
king the  place  of  Professor  James  Barnes. 

On  February  26,  Professor  Alexander 
Smith,  of  Columbia  University,  delivered  a 
lecture  to  the  Boylston  Chemical  Club  of  Har- 
vard University  on  "The  Forms  of  Sulphur 
and  Their  Relations." 

Professor  W.  K.  Hatt,  of  Purdue  Univer- 
sity, lectured  at  the  University  of  Illinois  on 


February  24  on  the  subject  of  "  Flood  Protec- 
tion in  Indiana." 

Ira  O.  Baser,  professor  of  civil  engineering 
in  the  University  of  Illinois,  lectured  recently 
before  the  students  of  the  Short  Course  in 
Highway  Engineering  at  the  University  of 
Michigan.  His  subject  was  "Selecting  the 
Road  Surface." 

Dr.  Walter  Hough,  curator  of  ethnology, 
U.  S.  National  Museum,  gave  an  address  be- 
fore the  California  Academy  of  Sciences  on 
February  17,  on  "Explorations  of  a  Sticred 
Cave  in  Arizona." 

Dr.  Barton  W.  Evermann,  director  of  the 
Museum  of  the  California  Academy  of  Sci- 
ences, gave  the  Sigma  Xi  lecture  at  the  Uni- 
versity of  California  on  February  24.  His 
subject  was  "  The  Conservation  of  the  Cali- 
fornia Elk" 

Dr.  Richard  Mills  Pearcb,  professor  of  re- 
search ^medicine  in  the  University  of  Pennsyl- 
vania, addressed  the  Buffalo  Academy  of  Med- 
icine on  Wednesday  evening,  February  24,  on 
"Experimental  Studies  of  the  Spleen  in  its 
Relation  to  Anemia,  Hemolysis  and  Hemo- 
lytic Jaundice."  A  reception  to  the  speaker 
followed  the  lecture. 

We  learn  from  Nature  that  M.  Louis  Mois- 
san,  son  of  the  late  Professor  Henri  Moissan, 
and  assistant  at  the  Ecole  sup6rieure  de  Phar- 
macie  at  Paris,  who  died  on  the  field  of 
battle  on  August  10,  has  left  to  his  school,  in 
addition  to  the  scientific  books  and  apparatus 
of  his  father,  the  capital  sum  of  200,000  francs 
for  the  foundation  of  two  prizes — one  for 
chemistry  (prix  Moissan),  and  one  for  phar- 
macy (prix  Lugan),  in  memory  respectively  of 
his  father  and  his  mother,  nee  Lugan. 

Dr.  T.  Wesley  Mills,  emeritus  professor 
of  physiology  in  McQill  University,  died  in 
London  on  February  14. 

Professor  James  Geieie,  the  distinguished 
geologist,  died  in  Edinburgh,  on  March  2,  in 
his  seventy-sixth  year.  He  entered  the  British 
Geological  Survey  in  1861  and  was  called  to 
the  Murchison  chair  of  geology  at  Edinburgh 
University  in  1882,  succeeding  his  brother,  Sir 
Archibald  Geikie. 
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Db.  Eichard  Weitzenbook,  aged  thirty 
years,  dooent  for  chemistry  at  Oratz,  has  been 
killed  in  the  war. 

A  DESPATCH  from  Rome  states  that  all  physi- 
cians in  Vienna  who  are  under  fifty  years  of 
age  have  been  ordered  by  an  imperial  decree  to 
join  the  army  medical  corps. 

The  Rockefeller  Institute  for  Medical  Re- 
search has  appropriated  $20,000  to  be  used 
under  the  institute's  direction  to  further  med- 
ical research  work  under  war  conditions,  and 
is  equipping  Dr.  Carrel's  new  hospital  in 
France  with  apparatus  for  research  work  on 
pathological,  bacteriological,  surgical  and 
chemical  conditions. 

The  New  England  Association  of  Chemistry 
Teachers  held  its  fifty-second  regular  meeting 
on  February  27,  at  the  Roxbury  Latin  School, 
when  an  address  entitled  "  Some  possible  items, 
new  and  old,  for  the  course  in  elementary 
chemistry,"  was  given  by  Professor  Alexander 
Smith,  head  of  tbe  department  of  chemistry 
in  Columbia  University.  At  the  request  of  the 
executive  committee  Professor  Smith  discussed 
several  topics,  such  as:  Action  of  air  in  the 
Bunsen  burner  flame;  colloidal  suspensions; 
cause  of  valence,  electrons;  the  shortest  route 
to  atomic  weights;  the  distinction  between 
physical  and  chemical  change;  and  new  view 
of  a  crystalline  solid.  Several  experiments 
were  i)erformed  to  illustrate  these  subjects. 
The  members  who  were  present  in  large  num- 
bers discussed  the  value  of  these  topics  in  an 
elementary  course  in  chemistry. 

The  TJ.  S.  Civil  Service  Commission  an- 
nounces an  examination  for  metallographist, 
for  men  only,  to  fill  a  vacancy  in  this  position 
for  service  in  the  Engineering  Experiment 
Station,  Naval  Academy,  Annapolis,  Mary- 
land, at  a  salary  of  $2,500.  The  duties  of 
this  position  will  be  (a)  to  direct  the  prepara- 
tion of  metal  specimens  for  microscopic  exam- 
ination and  the  photographing  of  the  same,  and 
to  interpret  the  appearance  of  si)ecimen8  under 
the  microscope;  (b)  to  prescribe  correct  heat 
treatment  for  steel  specimens  which  have  not 
had  proper  treatment;  (c)  to  make  and  inter- 
pret the  various  standard  physical  tests  applied 


to  metal  specimens;  (d)  to  investigate  mis- 
cellaneous problems  that  may  arise  in  the 
course  of  naval  practise,  such  as  the  cracking 
of  the  tin  linings  of  copper  cooking  kettles, 
imperfect  welds,  various  processes  of  galvaniz* 
ing,  etc.;  (e)  to  investigate  the  properties  of 
various  alloys  of  metal;  (/)  occasionally  to 
make  a  chemical  analysis  of  metallic  sub- 
stances. The  degree  of  Ph.D.  from  a  college 
or  university  of  recognized  standing,  and  at 
least  five  years'  experience  since  receiving  the 
bachelor's  d^n^ee,  such  experience  to  have  in- 
cluded the  use  of  the  microscope  in  the  exam- 
ination of  metals,  and  the  making  and  inters 
pretation  of  photomicrographs  of  metals,  are 
prerequisites  for  consideration  for  this  position. 

A  SYSTEMATIC  study  of  Missouri  River  and 
its  tributaries  is  being  carried  on  by  the  United 
States  Geological  Survey.  Considering  the 
varied  character  of  the  streams  of  the  Mis- 
souri River  basin  and  their  great  economic 
value  for  irrigation,  power,  and  other  pur- 
poses, the  investigation  is  one  of  the  highest 
importance.  The  water  supply  of  this  gpreat 
drainage  area  is  the  subject  of  a  publication 
recently  issued  by  the  Geological  Survey,  en- 
titled *^  Surface  Water  Supply  of  the  Missouri 
River  Basin,  1912"  (Water-Supply  Paper 
826),  by  W.  A.  Lamb,  Robert  FoUansbee,  and 
H.  D.  Padgett.  This  report  contains  the  rec- 
ords of  flow  at  130  permanent  stations  of  the 
survey  during  the  year  1912,  data  which  are 
necessary  to  every  form  of  water  development, 
whether  it  be  water  power,  navigation,  irriga- 
tion, or  domestic  water  supply.  Some  of  the 
tributary  streams  are  exceedingly  variable  in 
flow;  others,  like  the  Niobrara  in  Nebraska, 
are  remarkably  uniform.  The  Missouri  proper 
is  formed  in  southwestern  Montana  by  the 
junction  of  three  streams  which  were  dis- 
covered by  Lewis  and  Clark  in  1806  and  were 
named  by  them  Jefferson,  Madison  and  Gal- 
latin rivers.  Of  these  three  Jefferson  River 
drains  the  largest  area  and  is  considered  the 
continuation  of  the  main  stream.  This  part 
of  Montana  is  moimtainous  and  affords  many 
excellent  water-power  sites.  Among  the  prin- 
cipal tributaries  of  the  Missouri  are  the 
Marias,  Musselshell,  Yellowstone,  Cheyenne^ 
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Platte  and  Kansas.  The  western  part  of  the 
hasin  is  in  the  arid  belt  and  the  eastern  part  iB 
in  the  semiarid  and  humid  regions.  Ten  states 
of  the  Union  are  drained  in  part  by  Missouri 
Eiver.  Hieing  at  the  Bed  Bock  Lakes»  at  an 
elevation  of  6^700  feet  above  sea  level,  this 
stream  descends  through  the  Bocky  Moimtains 
and  emerges  on  the  broad  prairie  land  a  few 
miles  below  the  city  of  Great  Falls,  Montana. 
From  that  point  it  is  accounted  a  navigable 
stream  with  an  eaay  grade,  and  in  passing 
through  the  Dakotas  and  along  the  borders  of 
Nebraska,  Kansas  and  Iowa  it  receives  the 
flow  of  great  tributaries,  so  that  as  it  crosses 
the  State  of  Missouri  and  joins  the  Mississippi 
a  short  distance  above  St.  Louis  it  becomes  one 
of  the  large  rivers  of  the  world.  Its  total 
drainage  area  is  about  492,000  square  miles  in 
eztait  and  comprises,  in  addition  to  the  states 
above  mentioned,  large  areas  in  Wyoming  and 
Colorado  and  a  smaller  area  in  the  south- 
western part  of  Minnesota. 

The  Michigan  College  of  Mines  has  received 
a  collection  of  minerals  from  the  Shattuck 
Cave,  near  Bisbee,  Arizona,  one  of  the  wonders 
of  the  mining  world.  This  cave  was  opened 
in  1913  by  a  drift  on  the  third  level  of  the 
Shattuck  Mine.  When  the  miner  who  had 
been  drifting  in  this  part  of  the  level  returned 
one  night  after  a  heavy  blast,  he  found  that 
the  working  face  had  entirely  disappeared  and 
that  before  him  was  a  great  opening  reaching 
farther  than  his  light  would  shine.  Looking 
upward  he  could  see  tiny  lights  flashing  and 
believing  that  they  were  stars  he  ran  back  to 
the  shaft,  declaring  that  he  had  blasted  a  hole 
clear  through  to  surface.  Mine  officials  inves- 
tigated at  once  and  found  that  a  great  natural 
cavern  had  been  opened  up,  circular  in  shape, 
340  feet  in  diameter  and  175  feet  higL  It  was 
a  virtual  fairyland  of  beauty,  myriads  of 
crystals  in  the  roof  reflecting  back  the  lights 
from  the  miners'  lamps.  Walls,  roof  and  floor 
were  covered  with  great  clusters  of  crystals, 
and  near  the  center  of  the  cavern  a  cluster  of 
etalactites  hung  from  the  ceiling  in  the  form 
of  a  gnreat  chandelier  40  feet  long.  The  crys- 
tals were  for  the  most  part  pure  white,  but  in 
places  where  the  Altering  waters  had  contained 


iron  and  copper,  the  beauty  was  enhanced  by 
great  transparent  stalactites  and  stalagmites, 
some  ruby  red,  others  a  clear  emerald  green 
or  azure  blue.  The  mining  company  illumi- 
nated the  cave  with  electricity  and  has  allowed 
thousands  of  visitors  the  privilege  of  seeing  it. 
An  attempt  was  made  to  have  the  Smithsonian 
Institution  at  Washington  remove  and  repro- 
duce a  portion  of  the  cave,  but  nothing  came 
of  it.  It  is  because  the  mine  operators  have 
now  found  it  necessary  to  fill  the  cave  with 
waste  rock  that  the  Shattuck- Arizona  MJTiiTig 
Company  sent  the  specimens  to  the  College  of 
Mines.  Superintendent  Arthur  Houle,  of  the 
Shattuck  Company,  is  a  brother  of  Professor 
A.  J.  Houle  of  the  college. 


UNIVEBSITT    AND    EDUCATIONAL    NEWS 

The  Massachusetts  committee  on  education 
voted  unanimously  on  February  25  in  favor  of 
^^  taking  initial  steps  toward  the  establishment 
of  a  state  university." 

BoBERT  Flersheim  hss  left  a  bequest  of  a 
million  marks  to  the  University  of  Frankfurt 

Db.  Frank  J".  Goodnow  will  be  formally  in- 
augurated president  of  the  Johns  Hopkins 
University  on  or  about  May  20.  It  is  planned 
to  give  the  occasion  a  double  significance  in 
inaugurating  the  third  president  of  the  uni- 
versity and  formally  dedicating  the  new  site 
at  Homewood. 

At  Smith  College  the  following  promotions 
have  been  made:  from  assistant  professor  to 
associate  professor,  Inez  Whipple  Wilder, 
A.M.,  department  of  zoology;  from  instructor 
to  assistant  professor,  Mary  Murray  Hopkins, 
A.M.,  department  of  astronomy,  and  Grace 
Neal  Dolson,  Ph.D.,  department  of  philosophy. 

The  senate  of  the  University  of  London  has 
conferred,  as  we  learn  from  Nature,  the  titles 
of  professor  and  reader  in  the  university  upon 
the  following:  Dr.  A.  L.  Bowley  (London 
School  of  Economics),  statistics;  Mr.  L.  B. 
Dicksee  (London  School  of  Economics),  ac- 
counting and  business  organization ;  Mr.  J.  E. 
S.  Frazer  (St.  Mary's  Hospital  Medical 
School),  anaton:iy;  Dr.  T,  M.  Lowry  (Guy's 
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Ho^ital  Medical  School),  chemistry;  Mr.  J. 
H.  Morgan  (University  Oollege  and  the  Lon- 
don School  of  Economics),  constitutional  law; 
Dr.  W.  J.  E.  Simpson  (King's  College),  hy- 
giene and  public  health;  Mr.  J.  H.  Thomas 
(University  College),  sculpture;  and  Mr.  Q. 
Wallas  (London  School  of  Economics),  polit- 
ical science. 


DISCUSSION  AND  C0BEE8P0NDENCE 

HEADSHIP  AND  ORGANIZATION  OF  CLINIOAL  DEPART- 
MENTS   OF    FIRST-GLASS    MEDICAL   SCHOOLS 

To  THE  Editor  of  Science:  In  the  October 
30,  1914,  number  of  Science  there  is  a  very 
interesting  and  timely  article  by  Dr.  Meltzer, 
of  the  Rockefeller  Listitute,  on  the  reorgani- 
zation of  clinical  teaching  in  this  country, 
"Headship  and  Organization  of  Clinical  De- 
partments of  First-class  Medical  Schools.'* 
The  subject  is  a  very  important  one  and  I  feel 
sure  that  it  will  interest  the  many  medical  men 
who  have  the  opportunity  of  reading  your 
journal.  Dr.  Meltzer  refers  in  his  letter,  which 
is  written  to  a  university  president,  to  the 
report  of  the  Council  on  Medical  Education  of 
the  American  Medical  Association  made  to  the 
House  of  Delegates  of  the  A.  M.  A.  in  June 
of  last  year.  He  takes  occasion  to  criticize  in 
his  letter  several  statements  made  in  this  re- 
port, and  especially  the  statement  "that  the 
medical  school  very  properly  demands  that  its 
clinical  teachers  be  men  who  are  recognized 
as  authorities  in  their  special  fields,  both  by  the 
profession  and  the  community,"  and  he  fur- 
ther objects  to  the  use  of  the  term  "  grotesque  " 
as  referred  to  a  plan  in  which  it  is  proposed 
that  clinical  teachers  may  do  private  practise, 
but  that  fees  from  such  practise  are  to  be 
turned  into  the  university  treasury.  He  also 
questions  in  advance  the  value  of  a  report  on 
the  reorganization  of  clinical  teaching  that  is 
to  be  made  by  a  committee  of  the  well-known 
clinical  teachers  to  whom  this  subject  has  been 
referred  by  the  Council  on  Medical  Education. 

As  chairman  of  the  Council  on  Medical 
Education  I  am  very  glad  that  this  important 
subject  is  being  discussed  in  the  columns  of 
such  an  influential  journal  as  Science  and 
by  such  an  able  physician  and  research  worker 


as  Dr.  Meltzer.  I  feel,  however,  that  the 
readers  of  Science  and  college  presidents  and 
trustees  could  not  form  an  accurate  view  of 
the  position  taken  by  the  American  Medical 
Association  from  Dr.  Meltzer's  letter  alone, 
and  without  reading  the  portion  of  the  report 
of  the  Council  on  Medical  Education  referring 
to  this  subject,  and  therefore  am  enclosing 
this  special  part  of  our  report  from  page  15 
to  page  17. 

In  the  reorganization  of  our  medical  schools 
one  of  the  most  pressing  needs  is  that  of 
placing  the  clinical  departments  on  a  more 
satisfactory  basis.  Little  has  as  yet  been  done 
in  this  coimtry  with  this  problem,  and  the 
time  has  arrived  when  the  medical  profession 
and  the  medical  schools  must  take  up  this 
matter  vigorously  and  formulate  a  general 
plan  of  organization  of  our  clinical  depart- 
ments and  urge  its  adoption.  With  this  in 
view  the  Council  on  Medical  Education  has 
appointed  a  strong  committee  of  ten  clinicians, 
who  have  had  great  experience  in  teaching  and 
who  are  regarded  as  authorities  in  their  spe- 
cial departments  and  in  medical  education,  to 
study  this  subject  and  report  to  the  conference 
on  medical  education. 

The  organization  of  a  clinical  department  is 
a  more  complex  subject  than  that  of  a  depart- 
ment like  anatomy,  or  physiology,  where  teach- 
ing  and  research  are  the  functions  demanded. 

In  clinical  work  the  head  of  the  department 
and  his  associates  must  be  three  things;  first, 
great  physicians  in  their  special  field;  second, 
trained  teachers;  and  third,  research  workers. 
The  medical  school  very  properly  demands  that 
their  clinical  teachers  be  men  who  are  recog- 
nized as  authorities  in  their  special  fields,  both 
by  the  profession  and  by  the  community.  In  the 
organization  of  a  clinical  department  this  fact 
must  not  be  lost  sight  of  and  whatever  plan 
is  adopted  must  make  it  possible  for  the  clinical 
teachers  to  remain  the  great  authorities  in 
their  special  fields  both  in  the  eyes  of  the  pro- 
fession and  of  the  public. 

The  plan  adopted  by  the  German  univer- 
sities has  been  on  the  whole  most  satisfactory. 
There  a  professor  in  a  clinical  department  is 
in  every  sense  a  university  professor  just  as 
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much  as  the  professor   of   chemistry  or   of 
physics.     His  university  work  commands  his 
time.    He  must  allow  nothing  to  interfere  with 
his  teaching,  his  clinical  work  in  the  hospital 
or  his  research^  and  he  devotes  on  the  average 
quite  as  much  time  to  his  university  work  as 
does  his  colleague  in  chemistry  or  in  mathe- 
matics.    In   addition   to   this,   however,   he 
devotes  some  time  each  day  to  private  prac- 
tise by  which  he  maintains  his  position  hef  ore 
the  profession  and  the  public  as  a  great  spe- 
cialist.   This  can  be  done  without  neglecting 
his  university  position.    In  fact,  if  he  does  not 
lemaiu  the  great  physician,  he  ceases  to  be  of 
as  much  value  either  to  his  students  or  to  his 
university.     On  the  other  hand,  if  he  should 
neglect  his  university  work  because  of  the  time 
he  devoted  to  private  practise,  his  services 
would  be  dispensed  with. 

This  problem  of  clinical  teaching  has  been 
taken  up  during  the  year  by  the  Qeneral  Edu- 
cation Board  and,  as  a  result,  an  interesting 
experiment  is  to  be  tried  at  Johns  Hopkins 
and  possibly  at  one  or  two  other  places.    The 
General  Education   Board  has  given   Johns 
Hopkins  $1,500,000  endowment  with  which  to 
'pay  salaries  to  the  departments  of  medicine, 
surgery  and  pediatrics.    The  position  is  taken 
in  this  experiment  that  the  head  of  a  clinical 
department  should  be  given  a  very  large  salary 
and  should  receive  no  fees  for  private  practise. 
It  was  recognized  at  once  that  the  rich  should 
not  be  deprived  of  the  services  of  these  experts, 
80  the  grotesque  plan  is  proposed  that  these 
men  may  do  private  practise,  but  that  fees 
from  that  practise  are  to  be  turned  into  the 
university  treasury  and  not  into  their  own 
pockets.    [As  will  be  seen  by  the  context  the 
^ord  "  grotesque  "  does  not  apply  to  the  plan 
^  «  whole  but  is  used  to  characterize  that  part 
of  it  which  proposes  that  these  clinical  teach- 
6^8  may  (Jq  private  practise  but  are  not  per- 
mitted to  receive  any  fees  for  these  services, 
"^^  Understanding  being  that  the  fees  are  to  be 
^^eaaed  and  collected  and  appropriated  by  the 
^^versity  or  hospital.    I  desire  to  assume  the 
'^  responsibility  for  this  particular  portion 
^^  the  report  and  to  submit  that  the  term 
"grotesque"  is  an  exceedingly  mild  one  to 


characterize  such  an  unethical  and  illegal 
scheme.  That  the  fees  for  the  peculiarly  indi- 
vidual and  personal  service  rendered  by  a 
physician  or  surgeon  to  his  patient  should  be 
appropriated  by  any  institution  and  not  go 
direct  to  the  medical  man  rendering  such  serv- 
ice is  clearly  unethical.  It  is  equally  clear  that 
it  is  illegal,  as  the  institution  would  have  no 
standing  whatever  in  court  if  it  sought  to  col- 
lect for  itself  the  fees  for  such  service.  It  is 
interesting  to  note  in  this  connection  that  al- 
though these  propositions  are  perfectly  clear 
to  men  who  are  practising  medicine,  they  are 
not  as  self-evident  to  non-clinical  and  non- 
medical men  who  are  not  in  a  position  to 
understand  the  rights  and  interests  of  the 
medical  profession.] 

The  men  who  proposed  this  plan,  and  pro- 
vided the  money  necessary  to  make  the  experi- 
ment, are  non-medical  men;  they  do  not  have 
the  medical  point  of  view  and  they  do  not 
understand  the  complex  ftmctions  demanded 
of  the  clinical  teacher. 

This  plan  has  not  been  well  received  by  the 
clinical  teachers  and  finds  its  supporters  al- 
most entirely  among  the  laboratory  men.  It 
is  difficult  to  understand  if  the  teachers  in  a 
medical  school  are  to  be  placed  on  salaries  and 
not  i)ermitted  to  receive  any  compensation  for 
outside  work,  why  the  clinical  teacher  should 
be  given  a  very  large  salary  and  his  colleague 
in  anatomy  or  in  pathology  a  comparatively 
small  one.  The  sweating  of  the  scientific  men 
who  have  devoted  their  lives  to  teaching  and 
research  on  miserable  salaries  is  notorious. 
Advantage  has  been  taken  of  the  fact  that 
their  scientific  enthusiasm  would  hold  them 
to  their  work  and  they  are  often  as  underpaid, 
comparatively,  as  the  workers  in  a  sweat  shop. 
Surely,  if  the  medical  department  of  a  uni- 
versity receives  large  endowments  for  the  pay- 
ment of  salaries,  the  men  teaching  in  the  labo- 
ratory sciences  shoidd  receive  the  first  consid- 
eration. Again,  if  a  clinical  department  ob- 
tained large  sums  for  salaries,  why  should  they 
pay  a  very  large  salary  to  the  head  of  the 
department  who  in  a  very  limited  amount  of 
time  devoted  to  practise  could  obtain  for  his 
services  much  more  than  the  amount  of  such 
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salary?  Would  it  not  be  better  to  devote  the 
available  money  to  paying  several  younger 
men  from  25  to  35  years  of  age — ^their  more 
productive  years — to  devote  practically  all 
their  time  to  teaching  and  research?  Fortu- 
nately for  the  plan,  the  men  who  are  respon- 
sible for  it  recognize  that  it  is  an  experiment 
and  frankly  advise  that  it  be  not  adopted  b^ 
other  medical  colleges  until  it  has  been  tried 
out  on  Hopkins. 

The  fact  that  such  a  plan  has  been  seriously 
proposed  by  laymen  interested  in  education 
emphasizes  the  necessity  of  a  thorough  reor- 
ganization of  our  scheme  of  clinical  teaching 
along  lines  to  be  determined  and  agreed  on 
by  a  committee  of  our  best  clinical  teachers. 

I  should  like  to  add  the  following  comment. 

First,  that  the  Council  of  Medical  Education 
believes  that  one  of  the  most  pressing  needs 
is  that  of  the  reorganization  of  our  clinical 
departments  on  a  more  satisfactory  basis. 

Second,  the  Council  of  Medical  Education 
has  taken  the  position  that  this  important 
subject  of  the  reorganization  of  clinical  teach- 
ing should  be  submitted  to  a  committee  of  ex- 
perts, men  who  are  recognized  as  great  clinical 
teachers  and  who  are  familiar  with  the  prob- 
lems of  clinical  medicine.  This  committee  is 
composed  of  the  following  men:  Dr.  V.  0. 
Vaughan,  University  of  Michigan,  President 
of  the  American  Medical  Association;  Dr.  Qeo. 
Armstrong,  McGill  University;  Dr.  John 
Finney,  Johns  Hopkins  University;  Dr.  John 
Clark,  University  of  Pennsylvania;  Dr.  W.  J, 
Mayo,  trustee  of  the  University  of  Minnesota; 
Dr.  Geo.  deSchweinitz,  University  of  Pennsyl- 
vania; Dr.  Frank  Billings,  Hush  Medical  Col- 
lege, University  of  Chicago ;  Dr.  Harvey  Gush- 
ing, Harvard  University;  Dr.  Geo.  Dock, 
Washington  University,  and  Dr.  SamL  Lam- 
bert, Columbia  University. 

The  committee  is  at  present  working  on  this 
problem.  The  Council  on  Medical  Education 
does  not  know  as  yet  what  the  findings  of  this 
committee  will  be.  We  believe,  however,  that 
the  report  of  this  committee  will  be  of  greater 
value  than  would  the  report  on  this  particular 
subject  of  a  committee  of  university  presi- 
dents, professors  in  the  science  departments  of 


universities,  professors  of  the  laboratory 
branches  such  as  embryology,  chemistry  or 
physiology  in  a  medical  school,  or  men  who 
are  devoting  their  lives  to  the  problems  of 
medical  research,  but  who  are  not  in  touch  with 
clinical  medicine.  Would  it  not  be  well  for 
university  presidents,  university  trustees  and 
medical  faculties  who  contemplate  reorganizing 
their  clinical  departments  to  await  the  findings 
of  this  committee  representing  the  American 
Medical  Association?  The  subject  was  dis- 
cussed February  16,  1916,  at  the  annual  con- 
ference on  medical  education  held  in  Chicago 
and  the  final  report  wiU  be  made  to  the  house 
of  delegates  at  the  June  meeting  of  the  Amer- 
ican Medical  Association. 

Arthur  Dean  Bevak 

SOIL  NITRATES 

To  THE  Edftor  of  Sgienoe:  In  the  reviews 
of  an  article^  by  Mr.  Wright  and  myself  ap- 
pearing in  a  monthly  bulletin  of  the  Inter- 
national Institute  of  Agriculture'  and  the 
Chemical  Abstracts  of  the  American  Chemical 
Society,*  the  point  of  view  supported  by  our 
paper  is  not  fuUy  recognized.  One  review 
refers  to  the  malnutrition  of  citrus  trees  as 
resulting  from  the  toxic  effects  of  super- 
abundant nitrates,  and  the  other  refers  espe- 
cially to  the  production  of  malnutrition  from 
the  denitrification  of  soil  nitrates.  We  pre- 
sented the  data  of  our  exx>erimental  studies  in 
California  in  some  detail  in  order  to  draw 
attention  to  what  we  believe  to  be  an  impor- 
tant phenomenon,  namely,  that  probably  iden- 
tical symptoms  of  malnutrition  result  either 
from  superabundant  nitrates  which  we  regard 
as  one  phase  of  the  so-called  '^  alkali  "  poison- 
ing and  by  nitrogen  starvation  which  may  re- 

1 ' '  Belation  of  Bacterial  Transformations  of 
Soil  Nitrogen  to  Nutrition  of  Citrus  Plants,*' 
Kellerman,  K.  F.,  and  Wright,  B.  C.  (Bureau  of 
Plant  Industry,  U.  S.  Dept.  of  Agr.)  in  Jowmdl 
of  Agricultural  Research,  VoL  II.,  No.  2,  p. 
101-13,  Washington,  D.  C,  May,  1914. 

^Monthly  BvXletin  of  Agricultural  Intelligence 
and  Plant  Diseases,  Tear  V.,  No.  9,  p.  1166,  Sep- 
tember, 1914. 

•  Chemical  Abstracts,  Vol.  8,  No.  15,  p.  2769, 
August  10,  1914. 
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suit  eitber  from  a  natural  property  of  soil  ni- 
trogen or  may  be  caused  by  denitrification  of 
soil  nitrates  usually  caused  by  improper  cul- 
tural metbods. 

K.  F.  Kellebman 


SCIENTIFIC  BOOKS 

Water  Reptiles  of  the  Past  and  Present.    By 

Samuel  Wendell  Williston,  professor  of 

paleontology  in  tbe  University  of  Cbicago. 

University   of   Cbicago   Press,   1914.     Pp. 

vii+251,  witb  131  text-figures. 

Tbia  interesting  volume  summarizes  in  a 
most  autboritative  manner  our  knowledge  of 
the  reptiles  wbicb  bave  become  adapted  to 
aquatic  life,  and  it  also  includes  a  cbapter  on 
tbe  classification  of  reptiles,  a  subject  upon 
wbicb  Professor  WiUiston,  witb  bis  forty  years 
of  special  study,  is  abundantly  fitted  to  si)eak. 

In  bis  introduction  tbe  autbor  speaks  ear- 
nestly in  tbe  defense  of  reptiles,  wbicb  are  so 
often  of  ill  repute  as  cold,  gliding,  treacberous 
and  venomous  creatures  sbunning  sunligbt 
and  always  ready  to  poison.  As  a  matter  of 
fact,  but  few  reptiles  x>ossess  tbese  evil  pro- 
pensities, for,  aside  from  tbe  venomous  ser- 
pents, tbere  are  but  two  poisonous  reptiles 
known,  and  tbe  vast  majority  are  not  only 
imiocent  of  all  offense  toward  man,  but  are 
often  useful  to  bim.  More  tban  iour  tbousand 
reptiles  are  living,  representing,  bowever,  but 
four  of  tbe  fifteen  orders  wbicb  were  formerly 
alive:  Tbe  terse  definition  of  a  reptile  as  a 
cold-blooded,  backboned  animal  wbicb  breatbes 
air  tbrougbout  life  is  not  surely  correct,  since 
it  bas  been  believed  ibat  certain  extinct  ones 
may  bave  been  warm-blooded. 

Wbile  tbere  are  very  marked  distinctions  of 
structure  between  tbe  ampbibians  and  tbe  rep- 
tiles, tbere  can  be  no  doubt  tbat  tbe  early 
ampbibian  ancestors  of  tbe  modem  toads, 
frogs  and  salamanders  were  also  tbe  ancestors 
of  all  living  and  extinct  reptiles.  Tbis  is 
proved  by  tbe  fact  tbat  discoveries  of  recent 
years  bave  bridged  over  nearly  all  tbe  essen- 
tial differences  between  tbe  two  classes  so  com- 
pletely tbat  many  forms  can  not  be  classified 
unless  one  bas  tbeir  nearly  complete  skeletons. 
In  tbe  case  of  some  of  tbe  oldest  ampbibia,  tbe 


Stegocepbalians,  we  know  tbat  tbey  were  water- 
breatbers  during  part  of  tbeir  lives,  because 
distinct  impressions  of  tbeir  gills  bave  been 
preserved,  but  we  are  not  so  sure  tbat  some 
of  tbe  more  bigbly  developed  kinds  were  not 
air-breatbers  from  tbe  time  tbey  left  tbe  egg; 
if  tbis  be  true,  our  definition  of  a  reptile  as 
distinct  from  an  ampbibian  is  rendered  stiU 
less  secure.  We  are  quite  certain  tbat  from 
some  of  tbe  early  extinct  reptiles — ^probably 
tbe  immediate  forebears  of  tbe  great  dinosaurs 
— ^tbe  class  of  birds  arose,  wbile  anotber  group 
of  primitive  reptiles,  called  tbe  Tberiodontia, 
and  known  cbiefly  from  Africa,  gave  rise  to 
tbe  mammals. 

Tbe  classification  of  reptiles  is  still  a  matter 
of  mucb  doubt  and  uncertainty,  no  two  autbors 
agreeing  on  tbe  number  of  orders  or  tbe  rank 
of  many  forms.  Many  strange  and  unclassi- 
fiable  types  wbicb  bave  come  to  ligbt  in  Nortb 
America,  South  Africa  and  Europe  bave  thrown 
doubt  on  all  previous  classification  scbemes  and 
bave  weakened  our  faith  in  aU  attempts  to 
trace  out  tbe  genealogies  of  tbe  reptilian  orders; 
and  classification  is  merely  genealogy.  It  is 
only  tbe  paleontologist  who  is  competent  to  ex- 
press opinions  concerning  tbe  larger  principles 
of  classification  of  organisms  and  especially  tbe 
classification  of  reptiles.  Tbe  neozoologist, 
ignorant  of  extinct  forms,  can  only  bazard 
guesses  and  conjectures  as  to  the  relationships 
of  the  larger  groups,  for  be  bas  only  the  spe- 
cialized or  decadent  remnants  of  past  faunas 
upon  wbicb  to  base  bis  opinions. 

WiUiston's  scheme  of  classification  differs 
only  in  minor  details  from  the  more  conserva- 
tive of  the  generally  accepted  views,  and  those 
differences  are,  for  the  most  part,  the  writer's 
own  opinions,  to  be  taken  for  what  tbey  are 
wortb.  It  may  be  said  decisively  that  no  classi- 
fication of  tbe  reptiles  into  major  groups,  into 
superf amilies  or  subclasses  that  bas  so  far  been 
proposed  is  worthy  of  acceptance;  tbere  is  no 
such  subclass  as  tbe  Diapsida  or  Synapsida, 
for  instance. 

Williston  recognizes  and  briefly  diagnoses 
fifteen  orders,  of  wbicb  three  groups,  tbe  Pro- 
ganosauria,  Protorosauria  and  Tbalattosauria, 
are  provisionally  given  tbia  rank. 
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The  third  chapter  is  an  illuminating  dis- 
cussion of  the  skeleton  of  reptiles,  in  which 
the  principal  elements  are  not  only  fully  de- 
scribed, but  illustrated  by  the  author's  draw- 
ings. 

The  chapter  on  the  Age  of  Eeptiles  contains 
a  chart  showing  the  range  in  time  of  the 
various  reptilian  suborders,  beginning  with 
the  Carboniferous.  Each  important  horizon 
is  taken  up  in  turn  and  the  character  of  the 
sedimentation  and  location  of  the  chief  expo- 
sures discussed.  This  section  is  illustrated  by 
Williston's  restorations  of  various  Permo- 
Carboniferous  reptiles. 

All  this  is  by  way  of  preparation  for  the 
main  theme  of  the  book — ^that  of  the  adapta- 
tion of  reptiles  to  aquatic  life — and  the  fifth 
chapter  discusses  the  problem  in  general,  with 
the  principal  structural  changes  which  water- 
living  brings  about,  comparing  the  reptiles  in 
their  modification  with  other  important  aquatic 
types.  Then  in  regnil&i^  sequence  the  water- 
inhabiting  orders  are  discussed:  the  Saurop- 
terygia,  Lystrioaaurus  among  the  Anomodontia, 
the  Ichthyosauria  in  which  the  summit  of 
aquatic  adaptation  is  reached,  Meaosaurua  of 
the  Proganosauria,  Pleuroaaurua  of  the  Pro- 
torosauria,  many  of  the  Squamata,  especially 
the  marine  iguana  Amblyrhynchus  of  the 
Galapagos  Islands,  and  the  Agailosaurs  and 
Mosasaurs,  our  knowledge  of  the  last  named 
being  largely  due  to  the  author's  own  re- 
searches. 

Another  chapter  treats  of  the  Thalattosauria 
recently  described  by  Dr.  J.  0.  Merriam,  while 
the  Rhynchocephalia  are  represented  by 
Champsosaurus.  Crocodile-like  forms  are  in- 
cluded under  two  orders,  Parasuchia  and  Croc- 
odilia,  Oeosaurus,  an  Upper  Jurassic  crocodile, 
going  to  the  extreme  and  developing  an  ich- 
thyosaur-like  tail  for  swimming.  The  final 
chapter  treats  of  the  Chelonia,  the  most 
sharply  distinguished  order  of  reptiles  and 
the  one  which  had  the  most  uniformly  con- 
tinuous and  uneventful  history  from  the 
Triassic  to  the  present  time. 

This  book  is  a  thoughtful  exposition  of  the 
entire  subject  from  a  master  hand,  and  while 
necessarily  technical  in  part,   is  written  in 


such  a  style  as  to  be  eminently  readable.  It 
departs  from  the  great  majority  of  popular 
books  of  ''ancient  monsters"  because  it  is 
written  by  one  who  has  a  world-wide  reputa- 
tion as  an  authority  on  the  subject  of  which 
he  treats. 

In  view  of  the  success  of  the  present  volume 
and  of  the  preceding  *' American  Permian 
Vertebrates/*  Williston's  announced  volume 
on  the  evolution  of  the  reptiles  is  anxiously 
awaited. 

BiOHARD  S.  Lull 
Yale  XjNiviRfiiTr, 
February  1,  1915 

Festschrift  Max  Bauer  zum  siehzigsten  Oe- 
hurtstag  gewidmst.    Edited  by  R.  Brauns. 
Stuttgart,    E.    Schweizerbartsche    Verlags- 
buchhandlung,   1914.     Pp.  viii  +  668,  por- 
trait, 32  plates  and  47  text-figures;  Neues 
Jahrbuch    fiir    Mineralogie,    Geologie   und 
Palaontologie,  Beilage  Band  '^TCXJX. 
As  a  richly  deserved  and  most  fitting  tribute 
of  regard  and  esteem  to  a  scientist  of  distin- 
guished merit,  the  recent  issue  of  a  supple- 
mentary volume  of  the  "  Neues  Jahrbuch  fiir 
Mineralogie,  Geologie  und  Palaontologie,"  in 
honor   of  the   seventieth  anniversary  of  the 
birth  of  Herm  Geheimrath  Professor  Dr.  Max 
Bauer,  founder  of  the  Mineralogical  Institute 
of  the  University  of  Marburg,  enlists  the  sym- 
pathies of  all  interested  in  scientific  progress, 
more  especially  in  the  domain  of  mineralogy. 
This  handsome  octavo  volume  extends  to  nearly 
600  pages,  and  is  embellished  with  an  excellent 
likeness  of  Professor  Bauer,  as  well  as  with 
32   well-executed   plates    and   47   text-figures 
illustrating  the  subject-matter  of  the  various 
articles.    The  dedication  from  his  friends,  co- 
workers and  students  gives  warm  expression 
to  their  appreciation  of  his  services  in  the 
cause  of  science. 

Of  the  many  valuable  papers  in  this  testi- 
monial "Festschrift"  we  can  do  little  more 
than  cite  the  titles  or  indicate  the  subject- 
matter.  Professor  Alfred  Bergeot,  of  Konigs- 
berg,  treats  of  the  structure  of  the  manganese 
deposits  at  Meggen-an-der-Lenne,  and  empha- 
sizes their  value  in  a  determination  of  the 
geological  formation  of  this  region  (pp.  1-68) ; 
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Dr.  B.  Brauns  studies  the  scapolite-bearing 
emptive  rocks  in  the  lake  region  of  Laach 
(pp.  79-125).  A  full  and  interesting  paper 
on  the  discovery  of  a  small  crystal-grotto  in 
pegmatitic  granite  of  Wildenau,  Saxon  Yogt- 
land  (pp.  126-185,  5  plates  and  4  figs.),  is 
contributed  by  Dr.  Boss  Bruno.  A  study, 
with  analyses  of  the  basalts  of  Marburg,  is 
offered  by  Professor  Arthur  Schwantke  (pp. 
531-567,  8  plates  and  5  figs.),  and  one  on  the 
origin  of  talc  deposits  by  Professor  C.  Doelter 
of  Vienna  (pp.  521-530).  Much  interesting 
information  as  to  the  nephrite  of  Harzburg  is 
supplied  by  Dr.  J.  Uhlig,  of  Bonn. 

There  is  also  a  paper  on  the  monazite  of 
Dattas,  Diamantina,  State  of  Minas  Geraes, 
Brazil,  by  Dr.  K.  Busz  (pp.  482-499);  the 
methods  employed  for  investigating  the  molec- 
ular structure  of  silicate  solutions  are  treated 
of  by  Dr.  H.  E.  Boeke  (pp.  64r-78)  and  a  brief 
account  of  a  polishing  apparatus  for  crystal 
planes  is  given  by  Dr.  Victor  Goldschmidt,  of 
Heidelberg  (pp.  186-192).  This  is  followed 
by  a  paper  on  an  instance  of  the  deposition  of 
sodium  in  contact-metamorphosis  at  Lange- 
sundsf  jord,  Norway,  by  V.  M.  Goldschmidt, 
of  Kristiania  (pp.  193-224),  and  a  study  of 
certain  asx)ects  of  monohydrate  lithium- 
sulphates,  by  Dr.  A.  Johnson  (pp.  500-520). 
The  elseolite-syenite-laccolite  of  the  Sierra  de 
Monachique  in  southern  Portugal  is  the  sub- 
ject chosen  by  Dr.  Erich  Keiser,  of  Giessen 
(pp.  225-267,  with  geological  sketch  map  on 
Plate  XTT);  Dr.  Eduard  Baphael  Liesegang 
treats  of  pseudoclase  (pp.  268-276) ;  the  nomen- 
clature of  crystal  forms  is  studied  by  Dr.  L. 
Milch  (pp.  277-289),  and  a  paper  on  the  gran- 
ites of  the  Carpathians  is  contributed  by  Dr. 
J.  Morozewicz  (pp.  290-345). 

In  his  account  of  the  tin  deposits  of  Tas- 
mania (pp.  346-387)  Dr.  Fritz  Noething  ex- 
presses the  opinion  that  these  deposits  are 
either  entirely  or  in  great  part  of  marine,  not 
of  fluviatile  origin.  This  paper  is  followed  by 
one  on  colloidal  silicates  by  Dr.  F.  Binne 
(pp.  388-414).  Besides  his  study  of  the 
nephrite  of  Harzburg,  Dr.  J.  Uhlig  reports  on 
a  diopeide  with  manganese  from  the  same 
region  (pp.  446-449).  Less  strictly  scientific, 
but  extremely  interesting  as  a  contribution  to 


the  historic  description  of  a  celebrated  volcano, 
is  the  paper  by  Dr.  K.  Sapper  on  the  ''Hell 
of  Masaya,''  presenting  a  synopsis  of  the  ac- 
counts of  this  Nicaraguan  volcano  given  by 
the  early  Spanish  visitors  to  this  r^ion,  sev- 
eral of  whom  ascended  to  the  mouth  of  the 
crater,  beginning  with  the  ascent  made  in  1529 
by  Gonzalo  Fernandez  de  Oviedo  y  Vald6s. 

The  mere  recital  of  the  many  subjects  treated 
of  in  this  volume  is  a  sufficient  indication  of 
its  wide  range  and  of  the  variety  and  value  of 
its  contents,  rendering  it  an  important  con« 
tribution  to  mineralogical  science. 

The  birthplace  of  Professor  Bauer  was  the 
village  of  Gnadenthal,  near  Schwabisch-Hall, 
in  Wurtemberg;  at  the  date  of  his  birth, 
September  13,  1844,  his  father  was  the  pastor 
of  the  community.  Two  years  later.  Pastor 
Bauer  was  transferred  to  Aalau  and  then  to 
Kunzelsau  and  Weinberg;  in  this  last-named 
place  he  was  acting  as  "  superintendent "  at  the 
time  of  his  death  in  1872.^ 

Max  Hermann  Bauer  was  the  eldest  of  eight 
children,  six  of  whom  still  survive.  In  1859, 
when  fifteen  years  old,  he  entered  the  Poly* 
technic  school  in  Stuttgart,  where  he  devoted 
himself  to  the  study  of  mining  engineering 
and  metallurgy,  his  interest  in  this  latter 
branch  having  been  awakened  by  frequent 
visits  to  the  large  iron  foundries  and  mines  of 
Wasseralfingen  quite  near  Aalau,  with  whose 
officials  his  parents  were  well  acquainted. 
However,  the  question  soon  arose  whether  this 
field  would  ofPer  sufficient  guarantees  for  the 
future  in  the  case  of  one  without  private  for- 
tune. Of  the  extremely  conservative  ideas 
prevailing  in  his  immediate  neighborhood  Dr. 
Bauer  writes:  ''In  my  native  place  at  that 
time  people  usually  felt  themselves  confined 
to  the  narrow  limits  of  their  birthplace;  the 
idea  of  seeking  elsewhere  the  more  favorable 
opportunities  lacking  there,  was  regarded  as 
eccentric." 

Hence  the  young  student,  after  successfully 
passing  his  examination  in  the  Stuttgart  Poly- 
technicum  in  1862,  turned  his  attention  more 
especially  to  mathematics  and  the  natural  sci- 
ences, which  he  pursued  from  1863  to  1865  at 

1  These  autobiographical  details  were  very 
kindly  furnished  to  me  by  Professor  Bauer. 
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the  TJniversity  of  Tubingen,  with  the  inten- 
tion of  qualifying  himself  for  instruction* 
When  this  course  was  completed,  he  became 
an  instructor,  successively,  in  several  Beal- 
schulen  in  Wurtemberg.  His  services  in  this 
capacity  were  so  highly  appreciated  that  the 
government  sent  him  to  Paris  in  1867  to  per- 
fect himself  in  the  French  langruage. 

However,  his  growing  interest  in  mineralogy 
and  geology  gradually  induced  him  to  devote 
more  and  more  of  his  time  to  these  studies, 
and  the  doctor's  degree  was  awarded  him  by 
Tiibingen  University  for  a  dissertation  en- 
titled : ''  Die  Braunsteingange  von  Neuenberg." 
Another  i>eriod  of  study  in  Tubingen  in  1868 
enabled  him  to  profit  by  the  instruction  of 
Professor  Eduard  Reusch,  an  authority  on 
crystallography,  and  for  a  time  Dr.  Bauer  con- 
fined himself  essentially  to  this  science,  while 
not  neglecting  geology  and  paleontology. 
Some  of  the  results  of  his  crystallographic  in- 
vestigations were  presented  in  his  first  treatise, 
on  mica,  issued  in  1869,  while  a  number  of 
articles  on  geology  and  paleontology  as  well 
as  his  participation  for  a  score  of  years  in  the 
preparation  of  the  special  geological  map  of 
Prussia,  on  a  scale  of  1:25,000,  showed  his 
proficiency  in  these  sciences. 

The  autumn  of  1868  found  Dr.  Bauer  in 
Berlin  pursuing  a  course  of  study  in  the 
mineralogical  institute  there  under  the  direc- 
tion of  Gustav  Hose.  The  outbreak  of  the 
Franco-Prussian  War  in  July,  1870,  inter- 
rupted these  studies,  as  Dr.  Bauer  volunteered 
in  defence  of  his  Fatherland.  After  the  ter- 
mination of  this  war  he  was  active  for  a 
time  in  Munich  and  then  again  in  Tubingen, 
proceeding  thence  to  Gottingen,  where  he  be- 
came privat  decent  of  mineralogy  and  geology. 
In  1872  he  occupied  a  similar  position  in  Berlin 
University,  also  becoming  first  assistant  in  the 
mineralogical  institute.  From  Berlin,  in  1875, 
he  was  called  to  the  University  of  Konigsberg 
as  ordinary  professor  of  mineralogy  and  geol- 
ogy. These  studies  had  for  a  time  been  some- 
what neglected  in  this  university,  and  there 
was  a  sad  lack  of  instruments,  books  and 
specimens;  not  a  single  fossil  was  to  be  seen. 
This  condition  of  things  was  entirely  changed 
by  Professor  Bauer  during  the  one  and  a  half 


years  of  his  stay.  While  his  lectures  embraced 
the  entire  field  of  mineralogy,  geology  and 
paleontology,  his  own  personal  studies  were 
especially  concerned  with  crystallography  and 
crystallographico-physical  investigations.  It 
was  toward  the  close  of  this  residence  in 
Eonigsberg  that  he  issued  his  '^Lehrbuch  der 
Mineralogie"  (Ist  ed.,  1886;  2d  ed.,  1904). 

In  the  autumn  of  1884  Professor  Bauer 
transferred  his  activities  to  the  University  of 
Marburg,  where  he  has  been  professor  of  min- 
eralogy and  petrography  for  the  past  thirty 
years.  During  this  period  he  has  devoted  spe- 
cial attention  to  the  diabases  of  Hesse  and 
Nassau  and  to  the  basaltic  region  of  Hesse, 
formations  which  theretofore  had  been  little 
studied. 

At  the  time  of  Professor  Bauer's  removal 
to  Marburg,  he  succeeded  to  C.  Klein  as  editor 
of  the  mineralogical  section  of  the  Neues 
Jahrhuch  fur  Mineralogie,  Oeologie  und  Polar 
ontologie  and  has.  carried  on  this  task  up  to 
the  present  time.  During  this  long  period 
more  than  fifty  regular  volumes  of  the 
Jahrhuch  and  thirty-eight  supplementary 
volumes  have  been  issued,  and  also  more  than 
a  dozen  volumes  of  the  CentralbhUt  fur 
Mineralogie,  Oeologie  und  Paldontologie,  a 
publication  connected  with  the  Jahrlmch, 
so  that  the  editorial  supervision  of  Professor 
Bauer  has  covered  some  one  hundred  volumes 
of  these  journals. 

The  valuable  researches  and  publications  of 
Professor  Bauer  on  precious  stones  also  belong 
to  this  period,  visits  to  the  famous  gem-cutting 
establishments  of  Idar-Oberstein  and  to  the 
diamond-cutters  of  Hanau  having  aroused  his 
interest  in  this  direction.  A  more  definite 
direction  to  his  activity  was,  however,  provided 
by  the  plan  of  a  German  publishing  house  to 
bring  out  a  translation  of  the  present  writer's 
"  G^ems  and  Precious  Stones  of  North  Amer- 
ica." The  task  of  translating  and  adaptinig 
this  book  was  entrusted  to  Professor  Bauer. 
As  the  publishers  wished  to  enlarge  the  scope 
of  the  work  while  retaining  its  rich  embellish- 
ment of  colored  plates,  the  enterprise  resulted 
in  the  production  of  the  '' Edelsteinkunde"^ 
(1st  ed.,  1896;  2d  ed.,  1909),  an  English  ver- 
sion of  which  was  published  by  Dr.  L.   F. 
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Spencer,  director  of  the  mineralogical  depart- 
ment of  the  British  Museum,  in  1904. 

George  P.  Kunz 

Optic  Projection.  Principles,  Installation  and 
Use  of  the  Magic  Lantern,  Projection  Micro- 
scope, Beflecting  Lantern  and  Moving  Pic- 
ture Machine.  By  Simon  Henrt  Gage  and 
Henry  Phelps  Gage.  The  Comstock  Press, 
Ithaca.  1914.  Pp.  731.  $3.00. 
Professor  Gage  and  his  son.  Dr.  Gage,  have 
"written  a  timely  and  compendious  treatment 
of  optical  projection  that  will  he  heartily  wel- 
comed by  all  who  are  interested  in  the  subject. 
Such  recent  developments  of  the  art  of  pro- 
jection as  cinematography  and  opaque  projec- 
tion are  discussed  at  length,  while  the  older 
ordinary  forms  of  projection  are  not  neglected. 
The  titles  of  the  fifteen  chapters  are,  in  order : 
Magic  Lantern  with  Direct  Circuit;  Magic 
Lantern  with  Alternating  Current;  Magic 
Lantern  for  Use  on  the  House  Electric  Light- 
ing System;  Magic  Lantern  with  the  Lime 
light;  Magic  Lantern  with  Petroleum  Lamp, 
with  Gas,  Acetylene  and  Alcohol  Lamps; 
Magic  Lantern  with  Sunlight,  Heliostats;  Pro- 
jection of  Images  of  Opaque  Objects ;  Prepara- 
tion of  Lantern  Slides ;  The  Projection  Micro- 
scope; Drawing  and  Photography  with  Projec- 
tion Apparatus;  Moving  Pictures;  Projection 
Booms  and  Screens;  Electric  Currents  and 
their  Measurement,  Arc  Lamps,  Wiring  and 
Control,  Candle  Power  of  Arc  Lamps  for  Pro- 
jection; Optics  of  Projection;  Uses  of  Projec- 
tion in  Physics,  Normal  and  Defective  Vision. 
In  addition  there  is  given  a  historical  outline 
of  the  origin  and  development  of  projection 
apparatus,  a  list  of  manufacturers  of  and 
dealers  in  projection  apparatus,  a  bibliography 
and  an  index  of  both  names  and  subjects. 
There  are  413  cuts  and  diagrams. 

The  authors  state  that  their  aim  has  been  to 
explain  the  underlying  principles  upon  which 
the  art  of  projection  depends  and  to  give  such 
simple  and  explicit  directions  that  any  intelli- 
gent person  can  succeed  in  all  the  fields  of 
projection.  The  point  of  view  throughout  is 
that  of  the  skilled  amateur.  To  the  profes- 
sional operator  the  treatment  will  appear  aca- 
demic, to  the  theorist  it  will  appear  very  prac- 


tical, but  all   will   agree   that  it   covers  the 
middle  ground  clearly  and  exhaustively. 

P.    G.    NUTTINO 


THE  METEB0L0G7  OF  ADELIE  LAND, 

ANTAECTICA 

The  climatic  facts  set  forth  by  Sir  Douglas 
Mawson  in  his  interesting  volumes,  "The 
Home  of  the  Blizzard,"  reviewed  last  week  in 
Science,  justify  his  claim  that  it  is  the 
stormiest  spot  on  the  face  of  the  earth.  Al- 
though the  data  as  to  the  weather  are  desultory 
and  incomplete,  except  as  to  the  winds,  yet  a 
brief  survey  of  this  newly  discovered  land"  is 
of  scientific  interest.  Fortunately  the  expedi- 
tion was  equipped  with  recording  instruments 
for  barometer,  sunshine,  temperature,  wind, 
etc.,  so  that  data  exist  for  full  and  satis- 
factory discussion  of  local  meteorology  in  the 
promised  scientific  volumes.  Observations 
were  made  at  the  main  base,  Commonwealth 
Bay,  67°  S.,  133°  E.,  and  by  the  sledging 
parties  through  King  George  Land. 

No  table  of  monthly  means  of  any  kind  are 
given,  but  it  is  stated  that  the  mean  tempera- 
ture for  the  first  year  was  slightly  above  zero. 
This  is  an  exceedingly  low  temperature  for 
the  latitude,  67°  S.  It  is,  however,  not  a  local 
cold  of  radiation,  but  a  cold  of  translation 
through  the  continuous  and  violent  downfiow 
of  air  from  the  elevated  plateaus  of  Antarctica, 
11,000  feet  or  more  above  sea  level.  The  sharp 
pitch  of  the  land  is  shown  by  the  rise  of  1,900 
feet  in  fourteen  and  a  half  miles  from  the  sea. 
The  temperatures  were  never  exceeding  low, 
but  were  steadily  maintained.  The  minimum 
temperature  at  the  seacoast  was  only  — 28°, 
and  the  lowest  observed  on  the  ice-cap  of  the 
hinterland  during  the  spring  sledging  was 
—  36°;  on  September  18,  1912. 

From  a  shaft  excavated  in  the  nev6  of  the 
hinterland,  at  an  elevation  of  2,900  feet,  Bage 
calculated  that  the  mean  temperature  of  the 
snow,  which  would  be  higher  than  the  air,  for 
the  year  was  approximately  — 16°.  It  would 
not  be  unreasonable  from  these  data  to  place 
the  mean  annual  temperature  of  the  south- 
polar  plateau  at  —  40°.  The  contrast  between 
temperatures  during  high  winds  and  in  pe- 
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riodfl  of  comparative  calm  are  noticeable.  On 
November  19,  during  good  weather,  at  an  ele- 
vation of  2,600  feet  the  temperature  fluctuated 
between  zero  and  18^,  but  five  days  later  with 
a  wind  of  40  miles  per  hour  it  sank  to  — 10^. 
On  December  18,  at  5,600  feet,  the  temperature 
rose  with  fine  weather  twenty-four  degrees  in 
a  day,  while  the  black  bulb  registered  105^  in 
the  sun. 

Wild's  station,  Queen  Mary  Land,  66*  SO'  S., 
95*  E.,  about  1,200  miles  to  the  westward  of 
Mawson's  on  Adelie  Land,  appears  from  the 
few  data  available  to  be  somewhat  warmer, 
although  the  extremes  were  greater,  a  mimi- 
mum  of  —  38*  being  reported  on  December  21, 
1912.  The  monthly  mean  temperature  for 
June,  1912,  was  — 14.6*,  and  for  July  — 1.6*, 
while  the  means  for  the  Qerman  expedition, 
imder  Drygalski,  about  150  miles  to  the  west- 
ward, in  66*  ^  S.,  89*  38'  E.,  in  1902  were 
0.5*  for  June,  — 0.6*  for  July,  and  for  a  year 
11.3*.  From  these  comparative  data  the  an- 
nual mean  at  Wild's  station.  Queen  Mary 
Land,  would  be  about  8*.  Field  observations 
on  the  glacier-covered  hinterland  show  a  mini- 
mum of  — 47*,  and  a  reading  of  87*  on  De- 
cember 21,  from  a  thermometer  laid  on  an  area 
of  black  rock.  These  data  probably  give  an 
approximation  to  the  annual  mean  tempera- 
ture of  slightly  above  zero,  Fahrenheit,  along 
the  antarctic  circle  for  say  2,000  miles,  be- 
tween 86*  and  150*  E.  longitude. 

Bearing  on  the  intimate  local  relations  be- 
tween the  winds  and  the  temperatures  of 
Adelie  Land,  Mawson  says: 

The  stronger  the  wind  blew,  the  less  variation 
did  the  thermometer  show.  Over  a  i>eriod  of  sev- 
eral days  there  might  be  a  range  of  only  four  or 
five  degrees.  .  .  .  The  compression  of  the  atmos- 
phere during  the  gusts  affected  the  air  tempera- 
ture so  considerably  that,  coincident  with  their 
passages,  the  mercury  column  would  be  seen  rising 
and  falling  through  several  degrees. 

The  only  statement  available  as  to  the 
barometer  reading  runs: 

On  July  11,  1913,  there  was  an  exceptionally 
low  barometer  at  27.794  inches.  At  the  same  time 
the  wind  ran  riot  once  more — 298  miles  in  three 
houra     The   barometric   curve,   remarkably  even, 


did  not  show  as  much  range  as  one  twentieth  of  an 
inch.  The  highest  barometric  reading  was  on 
September  3,  30.4  inches,  and  the  comparison  indi- 
cates a  wide  range  for  a  station  at  sea-leveL  .  .  . 

Annual  barometric  means  in  other  portions 
of  the  Antarctic  regions  are  as  follows:  Dis- 
covery,  77*  51'  S.,  167*  E.,  1902-04,  29^9 
inches;  Cape  Adare,  Victoria  Land,  2  months 
only,  29.134;  Belgica,  70*  30'  S.,  88*  30'  W., 
1902-03,  29.307;  Qauss,  66*  2'  S.,  89*  88'  E., 
1902-03,  29.134.  The  data  of  Mawson's  expe- 
dition wiU  have  a  bearing  on  the  theory  quite 
steadily  advanced,  but  which  the  writer  has 
been  inclined  to  question,  of  a  marked  anti- 
cyclonic  area  over  the  vicinity  of  the  South 
Pole. 

The  extreme  violence  of  the  winds,  and  the 
general  prevalence  of  drifting  snow  have  made 
it  impossible  to  measure  with  any  degree  of 
definiteness  the  snowfall  of  Adelie  Land. 
Heavy  falls  of  snow  occurred,  one  being  men- 
tioned as  amounting  in  a  day  to  two  feet.  Of 
the  effect  of  the  wind  on  the  snow  Mawson 
says: 

First,  under  the  flail  of  the  incessant  wind,  a 
crust  would  form,  never  strong  enough  to  bear  a 
man.  Next  day  the  crust  would  be  etched,  and 
small  flakes  and  pellets  would  be  carried  away. 
Long  shallow  concavities  would  now  be  scooped 
out;  these  became  deeper  hour  by  hour,  becom- 
ing at  last  the  troughs  between  the  crests  of  the 
snow- waves  or  sastrugi. 

The  abrasive  effects  of  the  drifting  snow 
were  astonishing.    He  adds: 

The  southern,  windward  faces  of  exposed  rocks 
were  on  the  whole  smooth  and  rounded;  the  lee- 
ward faces  were  rougher  and  more  disintegrated. 
On  the  windward  side  the  harder  portions  of  the 
non-homogeneous  rocks  were  raised  in  relief. 

Of  quantities  he  says: 

Bay  by  day  deluges  of  drift  streamed  by  the 
Hut,  at  times  so  dense  as  to  obscure  objects  three 
feet  away,  until  it  seemed  as  if  the  atmosphere 
were  almost  solid  snow. 

Mawson  adds: 

A  point  which  struck  me  was  the  enormous 
amount  of  cold  communicated  to  the  sea  by  bil- 
lions of  tons  of  low-temperature  snow  thrown  upon 
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its  sorfaeej   the   water   already   at   the   freezing 
point 

The  most  remarkable  feature  of  the  climatic 
conditions  of  Adelie  Land  are  the  violence  and 
constancy  of  the  winds.  They  are  hurricane 
in  force  and,  from  the  data  in  these  volumes, 
appear  to  have  come  invariably  from  the  south- 
south-east.  Their  regularity  was  most  re- 
markable, and  the  direction  so  constant  that 
field  parties  traveled  during  blizzards  and  in 
semi-darkness  by  shaping  their  course  relative 
to  the  wind.  Indeed  the  wind — and  the  sas- 
trugi  formed  by  it — ^was  a  far  better  direction- 
guide  than  was  the  compass,  affected  by  their 
proximity  to  the  magnetic  pole.  The  average 
hourly  velocity  of  the  wind  for  the  first  year — 
determined  by  a  registering  Kobinson  ane- 
mometer, was  fifty  miles.  The  average  for 
March,  1912,  was  49;  April,  51.5,  and  May, 
60.7  miles.  Hourly  velocities  of  90  miles  were 
not  uncommon,  and  in  a  number  of  cases  the 
rate  exceeded  100  miles.  The  most  remarkable 
winds — ^which  from  the  snow  carried  by  them 
assumed  the  character  of  blizzards — ^are  as  fol- 
lows: 1912  (for  the  24  hours).  May  11,  80 
miles;  May  15,  90;  May  22  (gust  approxi- 
mating 200  miles  per  hour,  with  temperature 
of  —  28^) ;  1913,  May,  17  (24  hours),  83  miles; 
May  18,  93.7  (between  6  and  7  p.m.  of  the  18th 
the  instrument  recorded  103  miles);  July  5, 
116  miles  in  one  hour,  and  an  average  of  107 
miles  for  eight  consecutive  hours;  July  11, 
298  miles  in  three  hours ;  August  16, 105  miles 
in  an  hour.  Gusts  were  determined  from  time 
to  time  by  an  instrument  called  a  puffometer, 
by  which  winds  in  gust  were  noted  of  an  ex- 
treme velocity  of  about  220  miles,  though 
necessarily  such  record  could  not  be  consid- 
ered as  absolutely  accurate. 

Meteorologists  have  usually  associated  whirl- 
winds with  heated  or  desert  regions.  Maw- 
son  related: 

Whirlwinds  of  a  few  yards  to  a  hundred  yards 
or  more  in  diameter  which  were  peculiar  to  the 
country.  The  velocity  of  the  wind  in  the  rotating 
column  being  very  great,  a  corresponding  lifting 
power  was  imparted  to  it.  The  lid  of  a  case, 
weighing  more  than  300  pounds,  was  whisked  into 
the  air  and  dropped  fifty  yards  away.  An  hour 
afterwards   the   lid    was   picked   up    again,    and 


struck  against  the  rocks  with  such  force  that  part 
of  it  was  shivered  to  pieces. 

Eegions  of  calms  sometimes  obtained  in  a 
sheltered  locality  immediately  under  hurri- 
cane winds.  One  man  workini^  in  a  fifty  mile 
gale  at  the  Hut,  on  the  upper  cliffs,  walked 
down  to  the  harbor  ice  and  suddenly  found 
himself  in  an  area  of  calm.  As  compared 
with  the  force  of  winds  of  the  Discovery,  Y7® 
61'  S.,  167**  E.,  10.3  miles  per  hour,  the  winds 
of  Adelie  Land  are  nearly  six  times  as  violent. 
As  to  direction  the  Discovery  winds  as  deter- 
mined from  the  lower  clouds  showed  18  per 
cent.  S.,  15  S.W.  and  15  S.E.  At  Cape  Adare, 
with  10  per  cent,  calms,  there  were  20.4  per 
cent,  winds  from  the  S.E.  and  13.9  from  the  S. 
These  data  seem  to  bring  the  S.S.E.  winds  of 
Adelie  Land  in  harmony  with  those  a  few  bun- 
dred  miles  to  the  southeast.  The  Qauss, 
66®  S.,  90®  E.,  was  frozen-in  a  long  distance 
from  land  so  that  its  winds,  47.8  per  cent, 
from  the  E.,  are  not  directly  comparable  with 
those  1,700  to  2,000  miles  to  the  eastward. 

It  is  evident  that  Mawson  is  justified  in 
calling  Adelie  Land  the  Home  of  the  Blizzard, 
and  in  claiming  that  it  is  the  windiest  region 
on  the  earth  at  the  level  of  the  sea.  Meteor- 
ologists will  look  forward  with  interest  to  the 
publication  of  the  full  observations  with  their 
scientific  discussion. 

A.  W.  Obeely 


BEPOBT    OF    THE    COMMITTEE    OF    THE 
AMERICAN  ASSOCIATION  OF  ANAT- 
OMISTS ON  PBEMEDICAL  WOBK 
IN  BIOLOGY 

At  the  meeting  of  the  American  Association 
of  Anatomists  in  Philadelphia,  December, 
1913,  a  committee  was  named  by  the  president 
of  the  association  to  confer  with  the  zoologists 
on  the  subject  of  work  in  biology  preliminary 
to  the  study  of  medicine. 

In  accordance  with  the  original  motion  of 
the  chairman,  which  led  to  the  appointment  of 
this  committee,  the  following  report  was  sub- 
mitted to  the  association  December  29,  1914, 
at  the  St.  Louis  meeting: 

Your  committee  was  appointed  to  confer 
with  the  zoologists  to  ascertain  what  coopera- 
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tion  may  be  expected  toward  standardizing 
work  in  biology  required  of  students  looking 
forward  to  the  study  of  medicine;  and  to 
formulate  the  considerations  which  would  seem 
practical  to  incorporate  in  plans  for  such 
courses. 

The  Zoological  Society  promptly  appointed 
a  committee  for  this  conference,  and  the  fol- 
lowing questions  were  discussed,  not  only  with 
this  committee,  but  with  a  number  of  repre- 
sentative members  of  the  Zoological  Society. 
Besides  this,  published  statements  of  courses 
and  of  discussions  on  this  subject  were  exam- 
ined. 

The  following  questions  seemed  to  be  most 
important 

Question  1.  Is  the  work  given  in  different 
colleges  in  the  elementary,  general  course  in 
biology  adapted  to  satisfy  the  requirements 
of  premedical  training  in  this  subject? 

Question  2,  Is  it  possible  to  so  select  and 
standardize  the  work  of  the  first  year  in  biol- 
ogy in  different  colleges  as  to  make  it  uni- 
form, and  to  include,  here,  all  needed  to  make 
it  an  adequate  course! 

Question  S.  If  an  ideal  course,  including 
sufficient  preliminary  work,  can  not  be  secured 
within  the  one-year  period  advocated,  what 
principles  should  be  urged  to  govern  the  plan- 
ning of  the  biological  work  of  students  look- 
ing forward  to  the  study  of  medicine,  so  that 
they  will  profit  most  by  the  training  of  the 
first  year,  and  be  best  prepared  to  follow  this 
up  in  special  departments  of  biology  more 
directly  related  to  medicine. 

Question  4.  What  additional  work  is  to  be 
advised,  which  is  not  to  be  obtained  in  the  first 
year's  general  course! 

Both  committees  agree  that  it  is  of  the  first 
importance  to  urge  the  selection  of  only  thor- 
oughly trained  scientific  men  as  teachers  for 
this  work.  Such  men  can  be  trusted  to  insist 
on  real  scientific  methods  and  to  select  the  best 
material  and  treatment  to  give  the  beginner 
a  practical  introduction  and  basis  for  further 
work. 

Beyond  this  point,  however,  the  committees 
were  unable  to  proceed.  The  zoologists  sug- 
gested that  the  anatomists  should  draw  up  a 
statement  of  what  they  desire  the  zoologists 


to  do,  in  preparing  students  for  anatomy. 
After  this  has  been  done,  the  zoologists  aie 
ready  to  consider  how  far  it  is  practicable  to 
meet  these  needs.  Several  attempts  have  been 
made  in  this  direction,  fuid  your  committee 
submits  the  following  statement  to  the  asso- 
ciation for  its  approval,  and  transmission  to 
the  zoologists. 

At  the  present  time  a  one-year's  course  in 
biology  is  generally  required  as  a  preparation 
for  the  work  of  the  medical  school.  This 
study  of  biology  must  serve  as  a  preparation 
for  medical  work  in  physiology,  pathology, 
bacteriology  and  parasitology,  as  well  as  anat- 
omy, and  it  may  fairly  be  questioned  whether 
a  single  college  course  is  adequate  for  this 
purpose.  The  study  of  botany  alone  is  ob- 
viously insufficient,  and  the  domain  of  zool- 
ogy is  so  vast  that  much  care  should  be  exer- 
cised in  the  choice  of  those  phases  of  the  sci- 
ence to  be  presented  to  young  students. 
Courses  which  are  primarily  experimental  and 
deal  with  the  functions  and  reactions  of  ani- 
mals, although  excellent  in  preparation  for 
the  physiological  work  of  the  medical  school* 
are  not  the  proper  basis  for  the  study  of  hu- 
man anatomy.  It  is  the  purpose  of  this  re- 
port to  i>oint  out  only  those  features  of  the 
college  preparation  which  experience  haa 
shown  to  be  desirable,  and  in  fact  essential, 
for  the  successful  study  of  gross  and  micro- 
scopic anatomy. 

No  uniform  or  stereotyi>ed  preparatory 
course  is  recommended,  for  it  is  recog^nized  that 
every  teacher  should  give  special  attention  to 
those  subjects  and  gproups  in  which  he  is  par- 
ticularly interested,  and  to  the  knowledge  of 
which  he  has  contributed  by  his  own  re- 
searches. Success  depends  in  large  part  upon 
the  ability  of  the  teacher,  but  the  following: 
purposes  of  instruction  should  not  be  for- 
gotten if  the  preparatory  work  is  to  satisfy 
the  requirements  of  anatomy. 

1.  Students  frequently  begin  the  study  of 
human  anatomy  with  an  insufficient  knowl- 
edge of  the  lower  forms  of  animal  life.  The 
broad  knowledge  of  the  various  classes  of  ani- 
mals and  of  invertebrate  and  lower-vertebrate 
morphology,  which  was  the  inspiration  of  the 
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great  anatomists  of  the  past,  is  now  too  often 
replaced  by  yagne  considerations  of  the  method 
of  science  and  ideals  of  observation.  A  re- 
turn to  the  study  of  -animals,  as  objects  of  in- 
terest in  themselves,  apart  from  theoretical 
considerations  and  possible  relations  to  hu- 
man society,  is  therefore  recommended.  The 
student  should  obtain  a  synoptic  knowledge  of 
the  animal  kingdom,  and  should  be  able  to 
classify,  in  -a  general  way,  and  to  describe  the 
life  histories  of  the  common  forms  of  animals, 
aquatic  and  teirestrial,  which  may  be  collected 
in  his  locality.  A  beginning  in  such  work 
may  well  be  made  by  the  student  independ- 
ently or  perhai)S  in  high-school  courses,  but 
such  fragmentary  and  elementary  studies 
should  be  supplemented  by  a  thorough  college 
course.  The  first-hand  familiarity  with  ani- 
mals should  serve  as  the  basis  for  all  further 
work. 

2.  As  a  result  of  the  knowledge  of  genera 
and  si)ecieB  which  the  student  should  have 
obtained  directly  for  himself  by  studying 
some  group  of  -animals  or  plants,  questions  of 
the  origin  of  species  and!  of  the  relation  of 
the  great  classes  of  animals  to  one  another  are 
inevitably  before  him  as  philosophical  prob- 
lems. Collateral  reading  then  becomes  as  nec- 
essary for  the  biologist  as  for  the  man  of 
learning  in  any  other  branch  of  knowledge. 
Selected  works  of  Lamarck,  Darwin,  Huxley, 
Mendel  and  others  should  be  freely  consulted. 
This  literature,  which  in  its  influence  ux>on 
human  thought  has  far  outspread  the  bounds 
of  biology,  should  not  be  neglected  by  the 
student  of  zoology,  whose  particular  heritage 
it  is.  Since  the  idea  that  science  can  not  be 
read,  and  that  there  is  no  knowledige  in  books, 
is  often  taught  as  a  cardinal  principle,  it  has 
come  about  that  students  of  zoology  have  lit- 
tle knowledge  of,  or  respect  for,  the  writings 
of  the  makers  of  their  science. 

8.  Before  beginning  the  study  of  human 
histology,  every  student  may  reasonably  be  ex- 
pected to  be  f  amili-ar  with  the  use  of  the  micro- 
scope and  with  the  simpler  methods  of  pre- 
paring specimens  for  microscopic  examina- 
tion. This  technique  can  be  learned  in  con- 
nection  with   various   courses,    perhaps    the 


most  useful  of  which  is  a  general  study  af 
the  cell  with  a  comparative  study  of  the  ele- 
mentary tissues.  The  maturation  of  the  g^erm 
cells  and  the  processes  of  fertilization  and 
segmentation  can  not  be  properly  presented 
in  the  medical  curriculum,  and  these  funda- 
mental biological  phenomena  should  there- 
fore be  observed  in  college  courses.  The  de- 
velopment of  the  chick,  which  was  studied 
primarily  by  physicians  to  explain  the  growth 
of  the  human  emJbryo,  can  likewise  receive 
little  attention  in  the  medical  school.  These 
subjects  are  all  very  desirable  in  themselves, 
and  if  studied  by  laboratory  methods,  will 
supply  the  requisite  skill  in  the  use  of  the 
microscope. 

4.  In  preparing  for  htunaoi  dissection,  com- 
parative anatomy  should  be  studied  with  the 
same  standards  of  thoroughness  which  obtain 
in  the  dissecting  room.  The  student  should 
learn  to  dissect  rapidly  and  well,  and  to  re- 
cord with  careful  drawings  and  brief  descrip- 
tions the  forms  and  relations  of  the  structures 
which  he  has  disclosed.  But  such  studies  are 
not  useful  merely  for  their  methods.  A 
knowledge  of  comparative  anatomy,  including 
esx)ecially  the  anatomy  of  the  lower  verte- 
brates, is  indispensable  for  understanding  the 
structure  of  the  human  body.  For  other  rea- 
sons also,  human  anatomy  must  be  treated  as 
an  advanced  study.  The  state  does  not  pro- 
vide bodies  for  dissection  in  order  that  un- 
trained students  may  learn  from  them  those 
elementary  facts,  which  may  be  understood 
equally  well  by  dissecting  cats  or  rabbits. 
"It  is  absurd/'  says  President  Eliot,  "to  be- 
gin with  the  human  body  the  practise  of  dis- 
section." And  the  v^lue  of  dissection  is  so 
great  in  relation  to  both  medicine  and  sur- 
gery, that  an  adequate  preparation  should  be 
required.  For  the  study  of  anatomy,  in  the 
words  of  Lord  Macauley,  "  is  not  a  mere  ques- 
tion of  science;  it  is  not  the  unprofitable  ex- 
ercise of  an  ingenious  mind;  it  is  a  question 
between  health  and  sickness,  between  ease  and 
torment,  between  life  and  death." 

5.  Finally,  these  recommendations  may  be 
summarized  as  a  plea  for  a  more  thorough 
study  of  zoology  on  the  part  of  those  planning 


400 


SCIENCE 


[N.  S.  Vol.  XLI.  No.  1054 


to  enter  the  medioal  schools.  The  zoological 
courses  should  not  be  abridged  and  popular- 
ized in  order  that  time  may  be  saved  for  other 
pursuits,  or  that  the  science  may  seem  more 
attractive  to  college  youth.  Courses  in  anat- 
omy and  physiology  which  duplicate  the  work 
of  the  medioal  school,  and  courses  in  "med- 
ical zoology,"  ought  not  to  be  substituted  for 
the  strictly  zoological  university  courses.  The 
science  of  zoology  is  of  such  gn^at  service  to 
students  of  medicine  that  it  deserves  a  large 
place  in  their  undergraduate  studies.  With 
medical  anatomy,  it  constitutes  '*  a  subject  es- 
sentially one  and  indivisible";  and  the  x>en- 
alty  for  its  neglect  is  inadequate  preparation 
for  medical  practise. 

Committee:  H.  McE.  Knoweb,  Chairman, 
F.  T.  Lewis, 

W.  H.  Lewis 
St.  Louis,  Missouri, 
December  29,  1914 

Li  the  following  summary,  the  chairman  of 

the  committee  has  rearranged  the  main  points 
of  the  above  report  in  groups,  to  correspond  to 
the  four  questions  proposed  at  the  beginning; 
so  that  a  more  definite  idea  may  be  secured  of 
the  manner  in  which  these  are  answered.  Li 
assembling  the  answers  to  the  different  ques- 
tions the  exact  sense  of  the  report  itself  has 
been  retained.  In  answering  questions  3  and 
4  an  effort  has  been  made  to  indicate  what  we 
may  reasonably  expect  to  include  in  the  first 
year,  aaid  what  should  be  advised  in  addition. 

I  and  n.  The  first  two  questions  formu- 
lated by  the  committee  are  answered  in  the 
negative;  that  is,  a  one-year's  course  is  not 
regarded  as  sufficient,  and  a  uniform,  stand- 
ardized course  seems  undesirable.  An  intro- 
duction to  the  subject  through  special  courses 
in  selected  ^'medical  zoology"  is  also  disap- 
proved. 

IIL  (a)  Li  regard  to  the  third  question;  it 
has  seemed  necessary  to  urge  a  more  thorough 
knowledge  of  the  morphology  of  lower  forms 
of  animals  and  their  life  histories.  While  the 
anatomists  in  adopting  this  statement  as  given 
in  the  report,  undoubtedly  expect  the  physio- 
logical aspects  of  these  mechanisms  to  be  con- 


sidered as  necessary  accompaniments  of  such 
first-hand  familiarity  with  animals,  it  is 
urged  in  the  report  that  the  introductory  col- 
lege oouTse  shall  not  be  ^*  primarily  physiolog- 
ical." It  is  earnestly  desired  that  the  work 
shall  involve  a  rigorouB  grounding  in  compar- 
ative morphology,  especially  of  lower  forma, 
which  furnishes  dot  only  the  best  basis  for 
human  anatomy,  but  is  a  very  essential  pre- 
liminary for  comparative  and  human  physiol- 
ogy. 

(2>)  It  is  urged  that  the  theoretical  and  phil- 
osophical considerations  which  accompany  the 
course  shall  follow  a  practical  acquaintance 
with  animals,  rather  than  that  special  animal 
structures  shall  serve  chiefly  as  illustrative 
material  for  lectures  on  general  biological 
theories,  with  a  neglect  of  a  thorough  study 
of  a  series  of  animal  forms. 

(c)  The  additional  principles  which  should 
govern    the    planning    of    the    introductory 
courses,  beyond  those  just  stated,  are: 
The  selection  of  suitable  teachers. 
The  undesirability  of  attempting  to  establish 
a  uniform  preparatory  course,  or  courses 
especially  limited  to  applications  to  medi- 
cine. 
The  acquirement  of  skill  in  the  use  of  the 
microscope,  and  of  correct  scientific  method 
of  work  in  connection  with  the  work  of  the 
course. 
The  beginnings  of  embryology  and  cytology. 
lY.  As  to  the  last  question,  number  4,  the 
report  does  not  attemipt  to  decide  what  pro- 
portion of  the  recommended  preparation  for 
anatoany  can  be  obtained  by  a  student  in  the 
first  year's  course.     This  must  be  indicated 
by  the  zoologists.    It  seems  evident  to  a  stu- 
dent  of    present   conditions,    however,    that 
most  of  the  work  desired  in  cytology  and  com- 
parative, general  histology;  comparative  anat- 
omy  of   vertebrates;    or    systematic   zoology 
will  have  to  be  elected  by  students  looking 
forward  to  medicine,  after  they  have  taken 
the  introductory  course.     It  is  to  be  hoped 
that  the  elements  of  vertebrate  embryology 
will  be  included  in  that  course.    Some  of  this 
work  may  well  be  done  in  one  of  the  excellent 
summer  laJboratories. 
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V.  Finally,  the  importance  of  collateral 
reading^  in  the  masterpieces  of  biological  lit- 
erature is  strongly  emphasized. 

At  the  St.  Louis  meeting  of  the  American 
Association  of  Anatomists,  December  29, 1914, 
the  report  of  the  committee  on  premedical 
work  in  biology  was  approved  by  the  associa- 
tion; and  the  committee  was  continued  with 
instructions  to  submit  the  approved  report  to 
the  zoologists,  and  to  secure  their  cooperation 
in  carrying  the  work  further. 

EL  McE.  Knower,  Ohainnan 


SPECIAL  ABTICLES 

SEX  DETEBMINATION  AND  SEX  CONTROL  IN 

GUINEA-PIGS 

The  observations,  a  short  exposition  of 
which  is  given  here,  were  made  on  guinea- 
pigs,  being  used  by  Professor  Stockard  in  he- 
redity experiments.  He  very  kindly  placed 
the  material  at  my  disposal  for  this  study,  and 
I  wish  to  express  my  appreciation  of  this 
favor, 

These  observations  show  that  the  sex  of  a 
g^nea-pig  is  determined  sometimes  by  two 
and  sometimes  by  three  factors,  depending 
upon  whether  the  mother  has  previously  born 
young. 

The  first  factor  "  A  "  is  the  sex  tendency  of 
the  father.  If  the  father  has  a  male  sex 
tendency,  his  sons  will  have  a  female  tend- 
ency and  his  daughters  a  male  tendency.  If, 
on  the  contrary,  the  father  possesses  a  female 
tendency,  his  eons  will  have  male  tendencies 
and  his  daughters  female  tendencies.  In 
other  words,  sons  exhibit  the  opposite  and 
the  daughters  the  same  tendency  as  the 
father. 

The  second  factor  "  B  "  is  the  sex  tendency 
of  the  mother.  A  mother  with  a  male  tend- 
ency gives  her  daughters  a  female  and  her 
sons  a  male  tendency.  The  mother  with  a  fe- 
male tendency  gives  her  daughters  a  male 
and  her  sons  a  female  tendency.  Thus  the 
transmission  of  the  sex  tendency  from  the  fe- 
male is  also  criss-cross  in  the  same  fashion  as 
that  of  the  male.  The  females  inherit  like 
tendencies  from  their  father  and  the  males  like 


tendencies  from  their  mother,  whereas  the 
males  inherit  the  reverse  tendency  of  their 
father  and  the  females  the  reverse  tendency 
of  their  mother. 

The  third  factor  "C"  is  confined  to  the 
female  and  is  a  change  of  sex  tendency  from 
litter  to  litter.  This  change  in  tendency 
manifests  itself  in  the  following  way: 

If  the  first  litter  contains  only  males,  the 
mother  acquires  a  female  tendency  for  the 
next  litter  and  vice-versa.  This  new  tend- 
ency varies  in  strength,  depending  upon  the 
number  of  young  of  one  sex  contained  in  a 
litter.  The  greater  the  number  of  males  in  a 
litter,  the  stronger  the  female  tendency  will 
be  for  the  next  litter.  This  tendency  is  still 
more  emphasized  if  the  mother  is  successively 
mated  with  males  of  a  definite  tendency,  and 
therefore  forced  to  produce  more  and  more 
young  of  one  sex. 

The  tendency  of  the  various  animals  of  a 
certain  stock  must  first  be  ascertained  in  an 
experimental  manner;  given  a  number  of  un- 
determined males  and  females,  each  male  must 
be  mated  with  all  the  females  and  each  fe- 
male with  all  the  males.  After  aQ  the  ani- 
mals have  been  tested  in  this  way>  the  results 
will  show  more  males  from  some  animals  and 
more  females  from  others.  If,  now,  the  off- 
spring from  these  matings  be  grouped  so  as 
to  take  those  animals  which  have  come  from 
more  male  producing  fathers  and  their  tend- 
ency be  tested,  it  will  be  found  that  from  the 
males  more  females  will  be  produced  and 
from  the  females  more  males.  Provided  the 
determination  of  the  sex  tendency  for  the 
first  set  of  animals  was  absolutely  correct, 
and  if  there  was  no  other  factor  in  action,  the 
proportion  of  males  to  females  should  be  as 
76 :  26  from  male  producing  males  mated  with 
females  having  different  tendencies,  and  from 
female  producing  males  the  proportion  is  re- 
versed. It  is,  however,  very  difficult  to  deter- 
mine absolutely  the  sex  tendency  of  an  ani- 
mal after  only  a  few  matings,  and  for  this 
reason,  some  animals  supposed  to  have  a  male 
tendency  will  probably  have  a  weak  female 
tendency,  and  vice  versa. 

In  order  to  find  with  reasonable  definiteness 
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the  tendency  of  animals,  the  tendency  of  the 
ancestors  for  three  or  more  generations 
should  be  known.  It  must  also  be  recalled,  as 
explained  above,  that  the  third  factor  "  0  "  in 
the  female  reduces  the  difference  between  the 
ratio  numbers  of  her  male  and  female  des- 
cendants. As  a  result  of  this,  the  difference 
between  the  number  of  males  and  females  con- 
sidering only  mother  tendency  is  smaller  than 
the  difference  between  males  and  females  in 
the  light  of  only  the  father  tendency.  A 
male  has  a  male  tendency  or  a  female  tend- 
ency and  always  maintains  it,  whereas  the 
female  has  a  bom  male  or  female  tendency, 
but  in  addition  to  this  she  has  a  second  tend- 
ency to  change  her  sex  tendency  from  litter  to 
litter.  The  number  of  males  and  females 
derived  from  the  second  generation  was  as 
follows : 

L  Descendants  of  males  whose  fathers  had 
a  male  tendency  mated  with  mixed  females; 
39  males  to  54  females,  t.  e,,  41.94  i>er  cent, 
males  to  58.06  per  cent,  females  (sex  ratio 
72.20). 

n.  Descendants  of  males  whose  fathers 
had  a  female  tendency  mated  with  mixed  fe- 
males; 42  males  to  23  females,  t.  e.,  64.61  per 
cent,  mftles  to  35.39  per  cent,  females  (sex 
ratio  182.60). 

TTT-  Descendants  of  males  whose  mothers 
had  a  male  tendency  mated  with  mixed  fe- 
males; 64  males  to  63  females,  t.  e.,  54.70  per 
cent,  males  to  45.30  per  cent,  females  (sex 
ratio  120.83). 

lY.  Descendants  of  males  whose  mothers 
had  a  female  tendency  mated  with  mixed  fe- 
males; 12  males  to  13  females,  t.  e.,.  48  per 
cent,  males  to  52  per  cent,  females  (sex  ratio 
92.30). 

V.  Descendants  of  females  whose  mothers 
had  a  male  tendency  mated  with  mixed  males ; 
13  males  to  18  females,  i.  e,,  41.94  per  cent, 
males  to  58.06  per  cent,  females  (sex  ratio 
72.22). 

YI.  Descendants  of  females  whose  mothers 
had  a  female  tendency  mated  with  mixed 
males;  51  males  to  43  females,  t.  e,,  54.25  y&t 
cent,  males  to  45.75  per  cent,  females  (sex 
ratio  118.60). 


VII.  Descendants  of  females  whose  fath- 
ers had  a  male  tendency  mated  with  mixed 
males;  38  males  to  36  females,  t.  e,,  51.38  per 
cent,  males  to  48.62  per  cent,  females  (sex 
ratio  105.55). 

Vm.  Descendants  of  females  whose 
fathers  had  a  female  tendency  mated  with 
mixed  males;  33  males  to  37  females,  i.  e., 
47.15  per  cent,  males  to  52.85  per  cent,  females 
(sex  ratio  89.18). 

These  figures  show  that  in  the  sons  the 
tendency  received  from  the  father  is  stronger 
than  that  coming  from  the  mother,  while  in 
the  daughters  the  opposite  is  true. 

When  one  examines  the  descendants  of  ani- 
mals whose  fathers  had  a  male  tendency  and 
mothers  a  female  tendency,  a  higher  difference 
in  the  relative  number  of  males  and  females  is 
found  than  from  those  cases  in  which  the 
fathers  alone  had  a  male  tendency.  Twenty 
descendants  of  such  male  animals  (father 
male  tendency  and  mother  female  tendency) 
mated  with  mixed  females  consisted  of  four 
males  and  sixteen  females,  t.  e.,  20  x)er  cent, 
males  and  80  per  cent,  females  (sex  ratio 
25.00).  From  the  females  of  the  same  type 
(father  male  tendency  and  mother  female 
tendency)  mated  with  mixed  males,  29  males 
and  15  females  were  derived,  i.  e.,  65.90  per 
cent,  males  to  34.10  x>er  cent,  females  (sex 
ratio  193.33). 

From  the  second-generation  males  whose 
fathers  had  a  female  tendency  and  whose 
mothers  show  a  male  tendency  when  mated 
with  mixed  females  were  derived  32  males 
and  15  females,  t.  e.,  68.08  per  cent,  males  to 
31.92  per  cent,  females  (sex  ratio  213.33). 
From  the  females  of  the  same  type  (father 
female  tendency  and  mother  male  tendency) 
mated  with  mixed  males  were  derived  6  males 
and  13  female  descendants,  i,  e.,  31.58  per  cent, 
males  to  68.42  per  cent,  females  (sex  ratio 
46.15). 

Should  one  select  males  whose  fathers  had 
a  female  tendency  and  whose  mothers  had  a 
male  tendency  and  mate  these  with  females 
whose  fathers  had  a  male  tendency  and  whose 
mothers  had  a  female  tendency,  a  higher  dif- 
ference in  the  relative  number  of  males  and 
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females  will  be  found  in  their  descendants 
than  in  any  other  i>os8ible  case.  From  such 
combinations  were  derived  nine  animals,  all 
males.  In  the  same  way,  from  the  combina- 
tion a  male  derived  from  a  father,  male  tend- 
ency, and  mother,  female  tendency,  mated 
with  a  female  from  father,  female  tendency 
and  mother  male  tendency,  were  derived  six 
animals  all  of  which  were  females. 

This  regulation  in  the  inheritance  of  the 
sex  tendency  is  especially  interesting  in  af- 
fording an  explanation  of  the  manner  in 
which  the  equilibrium  is  maintained  between 
the  number  of  male  and  female  offspring  of  a 
given  species.  With  each  new  generation 
each  male  animal  has  an  opposite  tendency 
from  that  of  his  father  and  each  female  ani- 
mal an  opposite  tendency  from  that  of  her 
mother.  It,  therefore,  follows  that  a  disturb- 
ance of  the  equilibrium  in  one  generation  will 
tend  to  be  restored  by  the  opi>o8ite  tendencies 
in  the  following  generation.  The  above-men- 
tioned change  of  sex  tendency  from  litter  to 
litter  in  the  female  leads  to  the  same  result. 
This  third  factor  "  C  regulates  equilibrium 
from  birth  to  birth  so  that  any  disturbance  of 
a  great  degree  is  impossible. 

The  difference  in  the  proportion  between  the 
sexes  in  different  species  may  be  due  to  the 
fact  that  in  some  si)ecies  the  father  and 
mother  have  an  equal  influence  on  the  deter- 
miliation  of  the  sex  of  their  offspring  while 
in  other  species  either  the  father  or  the 
mother  may  have  the  greater  influence. 

When  father  and  mother  have  equal  influ- 
ence, the  combination  father,  male  tendency, 
with  mother,  female  tendency,  will  give  equal 
number  males  with  females  tendencies  and  fe- 
males with  male  tendency,  and  the  combina- 
tion father,  female  tendency,  with  mother, 
male  tendency,  will  give  equal  number  males 
with  male  tendency  and  females  with  fe- 
male tendency.  In  this  way  equal  numbers 
of  male  and  female  descendants  will  be  pro- 
duced and  equal  numbers  of  the  descendants 
win  have  male  and  female  tendencies.  In 
such  a  case  the  sex  ratio  should  be  100  per 
cent.  Should,  on  the  other  hand,  the  mother 
have  the  greater  influence  on  the  determina- 


tion of  sex,  as  seems  to  be  the  case  in  the 
guinea-pigs,  then  the  number  of  descendants 
with  a  male  tendency  will  be  greater  than  the 
number  of  those  having  a  female  tendency,  as 
the  following  scheme  shows: 

Father  with  male  tendency  mated  with 
mother  with  female  tendency  will  give  more 
females  (male  tendency)  than  males  (female 
tendency). 

Father  with  a  female  tendency  mated  with 
a  mother  with  a  male  tendency  gives  more 
males  (male  tendency)  than  females  (female 
tendency).  Therefore  from  either  combina- 
tion the  greater  number  of  offspring  have  a 
male  tendency  and  as  a  result  of  this  the  sex 
ratio  will  be  greater  than  100. 

In  guinea-pigs  it  really  seems  that  the  in- 
fluence of  the  mother  is  greater  than  that  of 
the  father,  and  this  may  be  the  explanation  of 
the  fact  that  the  number  of  male  guinea-pigs 
is  greater  than  the  number  of  females. 

Finally,  if  the  father  has  a  greater  influence 
on  sex  determination  than  the  mother  the 
number  of  descendants  with  a  female  tendency 
will  be  greater  than  the  number  with  a  male 
tendency,  and  consequently  the  sex  ratio  will 
be  smaller  than  100,  as  is  shown  by  the  fol- 
lowing analysis: 

Father  with  male  tendency  mated  with 
mother  with  female  tendency  gives  more  males 
(female  tendency)  than  females  (male  tend- 
ency). The  father  with  female  tendency 
mated  with  mother  with  male  tendency  gives 
more  females  (female  tendency)  than  males 
(male  tendency).  Thus  from  either  combina- 
tion the  greater  number  of  offspring  have  a 
female-producing  tendency  and  as  a  result  of 
this  the  sex  ratio  will  be  less  than  100. 

Concerning  the  third  factor,  "0,"  the 
change  of  the  sex  tendency  from  litter  to 
litter,  a  statistical  examination  shows  the  fol- 
lowing results: 

First:  Belative  number  of  male  and  female 
descendants  after  the  birth  of  one  or  more 
females  in  one  litter;  88  males  to  12  females, 
i.  e.,  76  per  cent  males  to  24  per  cent,  females 
(sex  ratio  816.66). 

Second:  Belative  number  of  male  and  fe- 
male descendants  after  birth  of  one  or  more 
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males;  13  males  to  38  females,  ».  e,,  25.49  per 
cent,  males  to  7451  per  cent,  females  (sex 
ratio  34.21). 

To  determine  further  whether  the  sex-tend- 
ency of  males  showed  any  inclination  to  change 
from  mating  to  mating  the  records  were 
counted  in  the  following  manner: 

Taking  the  matings  of  given  males  follow- 
ing matings  that  produced  only  female  young, 
it  was  found  that  the  product  of  such  matings 
consisted  of  22  males  to  27  females,  i,  e,,  44.90 
per  cent,  males  to  55.10  per  cent,  females  (sex 
ratio  81.48). 

Taking  the  matings  of  given  males  follow- 
ing matings  that  produced  only  male  young, 
it  was  found  that  the  product  of  such  matings 
consisted  of  28  males  to  24  females,  i.  e,,  53.84 
per  cent,  males  to  46.16  per  cent,  females  (sex 
ratio  116.66). 

This  result  is  therefore  the  reverse  of  that 
shown  by  the  females.  Whereas  the  females 
show  an  opposite  tendency  following  each 
litter,  the  males  always  maintain  the  same 
tendency. 

Only  those  litters  whidi  were  purely  male 
or  female  were  used  in  the  above  considera- 
tion. After  a  mixed  litter  of  males  and  fe- 
males, which  is  more  common  under  natural 
conditions,  there  is  not  a  pure,  but  also  a  mixed 
sex  tendency.  This  fact  renders  the  recogni- 
tion of  the  "0"  factor  extremely  difficult. 

Such  a  characteristic  change  in  tendency 
from  birth  to  birth  also  seems  to  occur  in 
other  animals.  The  daphnids,  for  instance, 
seem  to  have  some  such  regulation  very  defi- 
nitely expressed.^  In  these  organisms  also  the 
sex  tendency  changes  from  generation  to  gen- 
eration as  well  as  from  birth  to  birth  in  such 
a  way  that  not  after  each  generation  and  each 
birth,  but  after  a  number  of  generations  and 
births,  differing  with  different  species,  the  ex- 
clusive production  of  parthenogrenetic  female 
ceases  and  the  first  males  appear.  Doubtless 
we  have  in  this  an  example  of  a  change  of  the 
sex  tendency,  but  its  expression  is  quite  differ- 
ent from  that  in  the  guinea-pigs. 

1  Papanicolaou,  G.,  ' '  Experimentelle  UntersucTi- 
nngen  Uber  die  FortpflanzungsverMltnisBe  der 
Daphniden/'  Biol  Zentralhl,  30,  1910. 


From  a  theoretical  standpoint,  it  is  very 
important  that  coincidentally  with  the  change 
of  sex  tendency  in  the  summer  eggs  from 
female  to  male  in  Moina  reciirostris  var. 
Lilljehorgii,  there  is  also  a  change  in  the  color 
of  these  eggs  from  violet  to  blue.^  This  fact 
probably  indicates  that  some  chemical  change 
occurs  in  the  eggs  at  the  same  time  that  the 
change  in  the  sex  tendency  takes  place. 

At  the  present  time  I  am  endeavoring  to 
complete  my  observations  and  to  determine 
statistically  the  relative  value  of  the  three 
factors  in  different  combinations.  Since,  how- 
ever, the  animals  at  my  disposal  are  designed 
especially  for  the  study  of  the  degenerative 
influence  of  alcohol,  it  will,  no  doubt,  require 
a  long  period  of  time  to  collect  hundreds  of 
selected  cases,  since  so  few  animals  of  the 
generations  later  than  the  third  are  capable  of 
reproduction. 

This  preliminary  report  is  published  witli 
the  hope  that  other  investigators,  having  a 
large  stock  of  different  animals  at  their  dis- 
posal, may  further  contribute  to  the  solution 
of  this  prd[)lem  in  all  its  details. 

Qeorge  Papanioolaou 
Department  of  Anatomy, 

OOBNELL  UNIVEBSITY  MEDICAL  COLLEGE 


TEE   AMERICAN   ASSOCIATION   FOB    THE 
ADVANCEMENT  OF  SCIENCE 

SECTION  0 

The  first  session  was  held  on  the  afternoon  of 
Thursday,  December  31,  at  the  John  Harrison  Lab- 
oratory of  Chemistry,  Vice-president  Edgar  P. 
Smith  in  the  chair,  with  an  attendance  of  about 
75.    The  following  officers  were  elected: 

Vice-president— WiXliBm  McPherson,  Ohio  State 
University. 

Member  of  Council^-W.  T.  Taggart,  University 
of  Pennsylvania. 

Member  of  General  Committee— Ij,  W.  Jones, 
University  of  Cincinnati. 

Member  of  Sedional  Committee — ^E.  C.  Franklin, 
Stanford  University. 

The  section  passed  a  resolution  to  the  following 
effect:  That  the  committee  of  Section  C  endeavor 

*Ibid. 
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to  arrange  its  program  so  as  to  center  round  some 
definite  topic  or  gronp  of  topics,  the  choice  and 
treatment  of  which  should  preferably  be  such  that 
tbej  prove  interesting  and  useful,  even  to  any  one 
not  especially  conversant  with  chemistry;  and  that 
Section  O  favors  the  relegation  to  the  Chemical 
Society  of  unrelated  papers  of  interest  only  to 
ehemiffts,  thouj^  this  would  in  no  wise  preclude  the 
holding  of  joint  meetings  with  a  local  section  of 
the  Chemical  Society  or  with  any  other  society. 
The  foHowing  papers  were  read: 

The  DenHties  and  Degrees  of  Diseociation  of  the 
Saturated  Vapors  of  the  Ammonium  Halides:^ 
Alexander  Smith  and  Bobebt  H.  Lombard. 

The  Entropy  of  Vaporization  of  Normal  Liquids: 

J,  H.  Hudebbrand. 

A  discussion  of  the  value  of  the  quotient  Q/T 
(0  is  the  latent  heat,  T  the  temperature,  of  vapori- 
zation) and  of  its  variations. 

Chemical  Preservation  of  Manwre :  P.  A.  Maignsn. 
A  plea  for  the  better  conservation  of  the  valu- 
able material  at  present  going  largely  to  waste  as 
sewage. 

A  Bapid  Lime  Bequirement  Method  for  Soils  with- 
out the  Use  of  a  Factor:  Thos.  F.  Manns. 
A  description  of  the  method,  illustrated  by  ex- 
amples of  the  results  attained. 

On  the  Universal  Application  of  tlie  Molecular 
Theory.  A  Question:  H.  E.  HoxBOW. 
Suggests  the  possibility  of  dispensing  with  the 
conception  of  molecules  in  the  case  of  complex  col- 
loids, such  as  proteins;  that  a  conception  of  con- 
tinuous atomic  linkings  serves  to  account  for  some 
of  the  properties  which  such  complex  substances  ex- 
hibit. 

On  the  forenoon  of  January  1,  in  the  laboratory 
of  hygiene  of  the  University  of  Pennsylvania,  Sec- 
tion C  held  a  joint  session  with  Section  K  and 
with  the  Society  of  American.  Bacteriologists,  de- 
voted to  a  symposium  on  "The  Lower  Organisms 
in  Belation  to  Man's  Welfare. '^  The  attendance 
vras  about  200.  The  list  of  speakers  and  titles  fol- 
lows; the  papers  will  be  published  in  full  later. 

Theories  of  Fermentation:  C.  L.  Alsbkro* 

The  general  mechanism  of  the  action  of  fer- 
ments. 

Eneyme  Action:  C.  S.  Hudson. 

A  discussion  of  the  chemical  changes  involved 
in  the  action  of  enzymes. 

Bdle  of  Microorganisms  in  the  Intestinal  Canal:  A. 
L  Kendall. 

1  See  /.  Am.  Chem.  Soc,  37:  38,  1915. 


Microorganisms  in  their  Application  to  Agricul- 
ture: C.  E.  Marshall.      John  Johnston, 

Secretary  of  Section  C 


THE     FEDEBATION     OF     AMEBICAN     SO- 
CIETIES FOB  EXPEBIMENTAL 
BIOLOGY 

The  second  annual  meeting  of  the  Federation, 
comprising  the  American  Physiological  Society, 
the  American  Society  of  Biological  Chemists,  the 
American  Society  for  Pharmacology  and  Experi- 
mental Therapeutics,  and  the  American  Society  for 
Experimental  Pathology,  was  held  at  St.  Louis  on 
December  28,  2/9  and  30,  1914,  in  the  laboratories 
of  the  Washington  University  Medical  School. 

Three  joint  sessions  of  all  of  the  above  societies 
were  held  at  which  twenty-eight  communications 
were  presented.  The  titles  of  these  papers  have 
already  appeared  in  the  account  of  the  meetings 
of  the  Physiological  Society.^ 

At  the  first  session  the  following  memorial  ad- 
dresses were  delivered: 

''S.  Weir  Mitchell,''  by  E.  T.  Beichert,  read  by 
W.  B.  Cannon. 

''C.  S.  Minot,"  by  F.  S.  Lee. 

The  following  resolution  was  presented  and 
unanimously  adopted: 

Whereas,  various  of  the  European  nations  with 
which  many  of  our  members  are  related  by  birth, 
descent  or  intellectual  friendship  are  now  at  war, 

Besolved,  that  we  extend  to  the  scientific  men 
within  these  nations  the  hope  of  an  early  and  en- 
during peace,  which  will  leave  the  nations  with  no 
permanent  cause  of  rancor  towards  each  other,  and 
which  will  insure  to  each  the  glories  of  scientific 
and  humanitarian  achievement  in  accordance  with 
its  own  conception  of  these  ideals. 

Printed  copies  of  this  resolution,  suitable  for 
mailing,  have  been  prepared  and  may  be  obtained 
from  Professor  Graham  Lusk,  Cornell  Medical  Col- 
lege, New  York  City.  It  is  hoped  that  members  of 
the  Federation  will  send  such  copies  with  their 
compliments  to  their  scientific  friends  in  the  coun- 
tries now  at  war.  « 

Executive  Committee  for  the  Tear  1915. — Chair- 
man, Torald  SoUmann;  Secretary,  John  Auer,  for 
the  Pharmacological  Society;  W.  B.  Cannon,  C.  W. 
Greene,  the  Physiological  Society;  Walter  Jones, 
P.  A.  Shaffer,  the  Biochemical  Society;  Theobald 
Smith,  Peyton  Bous,  the  Pathological  Society. 

P.  A.  Shaiter, 
Secretary  of  the  Executive  Committee,  1915 

Washington  University  Medical  School, 
February  9,  1915 

1  Science,  January  22,  1915,  p.  142. 
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TEE  AMEBICAN  SOCIETY  OF  BIOLOGICAL 

CHEMISTS 

The  ninth  annual  meeting  of  the  society  was 
held  at  St.  Louis  on  December  28,  29,  30,  1914,  in 
the  laboratories  of  the  Washington  University  Med- 
ical School.  Three  joint  sessions  were  held  with 
the  other  societies  composing  the  federation  in 
addition  to  two  sessions  conducted  independently. 

The  following  communications  were  presented 
at  the  independent  sessions  of  the  society  and  from 
this  society  at  the  joint  sessions.  The  titles  of 
other  papers  which  were  presented  from  the  other 
societies  at  the  joint  sessions  have  been  given  in 
the  account  of  the  meetings  of  the  Physiological 
Society.! 

''The  Influence  of  Food  on  Metabolism,"  presi- 
dential address,  by  Graham  Lusk. 

''The  Excretion  of  Creatine  During  Fasting," 
by  F.  D.  Zeman  (by  invitation)  and  P.  E.  Howe. 

"The  Determination  of  Creatine  and  Creatinine 
in  Urine;  and  the  Occurrence  of  Creatine,"  by 
J.  L.  Morris  (by  invitation). 

' '  A  Method  for  Determining  and  Comparing  the 
Local  Toxicity  of  Chemical  Compounds, "  by  H.  J. 
Corper. 

"Experiments  with  Pure  d-1 -Glyceric  Aldehyde," 
by  R.  T.  Woodyatt. 

' '  The  Level  of  Sugar  in  the  Blood  Flowing  from 
the  Liver  under  Laboratory  Conditions,"  by  J.  J. 
R.  Madeod  and  R.  G.  Pearce. 

"The  Level  of  Blood-sugar  in  the  Dog,"  by 
P.  A.  Shaffer  and  R  S.  Hubbard  (by  invitation). 

"A  Method  for  the  Decomposition  of  the  Pro- 
teins of  the  Thyroid  with  a  Description  of  Certain 
Constituents,"  by  E.  C.  Kendall. 

"Variations  in  Factors  Associated  with  Acidity 
of  Human  Urine  During  a  Seven -day  Fast  and 
During  the  Subsequent  Non-protein  and  Normal 
Feeding  Periods,"  by  F.  D.  Zeman  (by  invitation), 
Jerome  Kohn  (by  invitation)  and  P.  E.  Howe. 

"The  Mechanism  of  the  Toxicity  of  Halogen 
Narcotics,"  by  E.  4-  Graham  (by  invitation). 

"On  the  Relation  of  the  Oxygen  Tension  of  the 
Atmosphere  to  Combustion,"  by  H.  C.  DoUwig 
(by  invitation),  A.  C.  Kolls  (by  invitation)  and 
A.  S.  Loevenhart. 

"The  Influence  of  Sodium  Carbonate  on  the 
Glycosuria,  Hyperglycaemia  and  the  Respiratory 
Metabolism  of  Depancreatized  Dogs,"  by  J.  R. 
Murlin  and  B.  Kramer  (by  invitation). 

"The  Possibility  that  Some  of  the  Hepatic  Gly- 

1  SciSNCX,  January  22,  1915,  p.  142. 


cogen  May  Become  Converted  into  other  Sub- 
stances than  Dextrose,"  by  J.  J.  R.  Madeod. 

"Narcotics  in  Phlorhiain  Diabetes,"  by  B.  T. 
Woodyatt. 

"Some  Studies  in  Autolysis,"  by  H.  C.  Brad- 
ley. 

"On  the  Nature  of  the  Hepatic  Fatty  Infiltra- 
tion in  Late  Pregnancy  and  Early  Lactation,"  by 
V.  H.  Mottram  (by  invitation). 

"The  Synthesis  of  Hippurie  Acid  in  Experi- 
mental Tartrate  Nephritis  in  the  Rabbit,"  by  F. 
B.  Kingsbury  (by  invitation)  and  E.  T.  Bell  (by 
invitation). 

"The  Determination  of  Blood  Sugar"  (dem- 
onstration), by  P.  A.  Shaffer. 

New  Members — Olaf  Bergeim,  Jefferson  Med- 
ical College,  Philadelphia,  Pa.;  Alex.  T.  Cameron, 
University  of  Manitoba,  Winnipeg,  Canada;  G.  H. 

A.  Clowes,  Gratwick  Laboratory,  Buffalo,  N.  Y.; 

B.  M.  Duggar,  Missouri  Botanical  Garden,  St. 
Louis,  Mo.;  Cyrus  H.  Fiske,  Harvard  Medical 
School,  Boston,  Mass.;  R.  A.  Hall,  University  of 
Minnesota,  Minneapolis,  Minn.;  C.  G.  Imrie,  Uni- 
versity of  Toronto,  Toronto,  Canada;  Benjamin 
Kramer,  State  University  of  Iowa,  Iowa  C^ty,  la.; 
A.  Bruce  Macallum,  University  of  Toronto,  To- 
ronto, Canada;  J.  F.  McClendon,  University  of 
Minnesota,  Minneapolis,  Minn.;  J.  Lucien  Morris, 
Washington  University  Medical  School,  St.  Louis, 
Mo.;  Max  Morse,  University  of  Wisconsin,  Madi- 
son, Wis.;  V.  H.  Mottram,  McGill  University, 
Montreal,  Canada;  C.  F.  Nelson,  University  of 
Kansas,  Lawrence,  Kansas;  E.  L.  Ross,  North- 
western University  Medical  School,  Chicago,  111.; 
E.  C.  Shorey,  U.  S.  Department  of  Agriculture, 
Washington,  D.  C. 

Officers  Elected — The  following  officers  were 
elected  for  the  year  1915: 

President — ^Walter  Jones. 

Vice-president — Carl  L.  Alsberg. 

Secretarjf — ^P.  A.  Shaffer. 

Treasurer — ^D.  D.  Van  Slyke. 

Additional  Members  of  the  Council — Otto  Folin, 
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THE    CLASSIFICATION    OF    NEBVOUS   BE- 
ACTIONS^ 

It  is  within  the  memory  of  most  of  us 
what  a  distinct  advance  was  made  in  the 
definiteness  of  our  thinking  about  nervous 
reactions  when  the  introduction  and  im- 
provement of  the  Golgi  method  led  up  to 
the  conception  of  the  neurone  doctrine. 
Previous  to  that  time  our  mental  picture 
of  the  reflex  mechanism  was  not  essen- 
tially incorrect;  but  its  conception  of  the 
nature  of  the  connection  between  the  sen- 
sory fiber  and  the  motor  nerve  cell  waa 
indefinite.  When  the  new  histological 
method  revealed  the  posterior  root  fibers 
entering  the  cord  and  by  means  of  collat- 
erals ending  in  the  immediate  neighbor- 
hood of  motor  cells,  there  was  revealed  an 
almost  diagrammatic  mechanism  which  ex- 
plained many  reflex  phenomena;  and  we 
can  recall  the  enthusiasm  with  which  all 
proceeded  to  construct  combinations  of 
neurones  to  serve  as  the  anatomical  basis 
of  the  various  known  functions  of  the  nerv- 
ous system ;  indeed,  we  have  been  engaged 
in  this  fascinating  pastime  ever  since. 

This  is  exactly  as  it  should  be,  for  only 
in  this  way  could  the  possibilities  of  the 
new  discovery  be  tried  out.  There  is 
danger,  however,  in  anything  which  is  at- 
tractively definite;  sometimes  because  it 
may  belong  among  those  things  which  are 
** too  good  to  be  true" ;  but  more  frequently 
because  its  successful  explanation  ef  many 
of  the  phenomena  with  which  it  deals  may 
blind  us  to  its  failure  to  explain  others; 

1  Address  of  the  chairman  and  vice-president 
of  Section  K  (Phjsiology  and  Experimental  Med- 
icine), American  Association  for  the  Advance- 
ment of  Science,  Philadelphia,  December  31,  1914. 
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and  I  think  there  are  to-day,  even  among 
those  who  do  not  follow  Apathy  and  Bethe 
in  their  undiscriminating  attacks  on  the 
neurone  theory,  many  who  are  seriously 
asking  whether  the  neurone  conception  of 
the  reflex  exhausts  the  possibilities  or  nerv- 
ous mechanisms. 

For,  after  all,  the  distinct  service  of  the 
neurone  theory  is  its  explanation  of  the 
mechanism  of  reflex  action.  It  gives  us  a 
satisfactory  explanation  of  simple  and 
even  of  highly  coordinated  reflexes;  but 
there  are  still  left  problems  upon  which  its 
staunchest  defenders  will  not  claim  that  it 
throws  much  light.  The  contribution,  for 
example,  of  the  cerebellum  to  the  execu- 
tion of  volitional  or  reflex  actions  is  not 
self-evident  in  terms  of  the  theory;  the 
mechanisms  of  reenforcement  and  facilita- 
tion (Bahnung)  are  no  more  easily  pic- 
tured now  than  before ;  and,  above  all,  the 
whole  field  of  cerebral  physiology  may  be 
said  still  to  be  in  the  same  state  as  was  that 
of  reflex  action  before  Golgi  made  that  for- 
tunate mistake  of  putting  some  pieces  of 
spinal  card  which  had  been  hardened  in 
Muller's  fluid  into  silver  nitrate  and  be- 
held for  the  first  time  a  nerve  cell  in  all  its 
glory. 

The  diagrammatic  clearness  of  the  pic- 
ture of  the  reflex  mechanism  thus  revealed 
has  contributed  largely  to  our  present  men- 
tal approach  to  the  problems  of  neurology, 
an  approach  which  is  faithfully  reflected 
in  our  text-book  presentations  of  the  sub- 
ject. The  first  text-book  chapter  is  largely 
anatomical,  chiefly  histological;  the  next 
chapter  deals  with  reflex  action  which  is 
presented  to  the  student  as  par  excellence 
the  typical  nervous  action;  the  treatment 
of  the  subject  then  proceeds  from  the  sim- 
pler reflexes  to  those  requiring  a  higher  de- 
gree of  coordination;  accustomed  move- 
ments, such  as  those  of  locomotion,  receive 
their  explanation  as  an  endless  chain  of 


reflexes  requiring  for  its  operation  the 
structures  of  the  mid-  and  'tween  brains; 
finally  the  attempt  to  explain  everything 
in  terms  of  reflex  action  is  carried  into  the 
field  of  cerebral  physiology.  With  what 
success  t  One  has  only  to  read  the  text- 
books to  find  out.  Some  things,  especially 
localization,  are  dwelt  upon  at  length ;  the 
possibilities  of  excessively  complex  coordi- 
nations are  suggested  by  the  anatomical 
structure;  but  we  miss  entirely  the  satis- 
faction of  seeing  the  cerebral  functions 
clearly  pictured  in  terms  of  neurone  struc- 
ture. We  trace  the  **way  in"  and  the 
**way  out";  we  see  that  the  connection  be- 
tween the  afferent  and  efferent  nerve  fibers 
is  in  the  cortex;  but  what  takes  place  in 
the  cortex  t  Is  it  objectively  nothing  more 
than  our  typical  refiex  raised  to  the  nth 
power  of  complexity?  Perhaps  it  is;  but 
does  any  one  feel  reasonably  sure  of  it? 
For  one,  I  confess  I  do  not. 

However  that  may  be — ^and  I  have  no 
intention  of  discussing  the  question — this 
much  may  certainly  be  said.  We  know 
that  there  are  nervous  actions  which  are 
not  refiexes  at  all;  furthermore,  there  are 
nervous  actions  which  usually  pass  as  re- 
flexes, although  they  present  striking  and 
perhaps  fundamental  points  of  difference 
from  the  typical  reflex  arc  of  our  neurone 
theory.  The  justification  of  these  state- 
ments will  be  attempted  in  what  follows. 
My  present  purpose  and  indeed  the  purpose 
of  this  paper  is  to  challenge  the  wisdom  of 
making  the  refiex  arc  the  type  of  all  ner- 
vous action  either  in  our  own  thinking  or 
in  the  presentation  of  the  subject  to  stu- 
dents, and  to  suggest  that  we  would  act 
more  wisely  to  cultivate  a  more  open  state 
of  mind  with  regard  to  the  existence  of 
other  possibilities. 

This  may  be  done,  it  seems  to  me,  by 
drawing  sharply  the  distinction  at  the  out- 
set between  the  following  classes  of  nervous 
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action:  automatic,  axon  reflex,  uncondi- 
tioned reflex,  conditioned  reflex  and  voli- 
tional. It  is  not  claimed  that  this  list  is 
exhaustive.  The  physiology  of  such  mech- 
anisms, for  example,  as  the  plexus  of 
Auerbach  is  at  present  too  little  under- 
stood to  admit  of  successful  classification. 
It  is  only  claimed  that  the  above  are  dis- 
tinct forms  of  nervous  activity;  that  they 
are  carried  out  by  different  mechanisms, 
and  that,  as  such,  they  should  be  given  co- 
ordinate rank  in  the  student's  mind. 

In  the  following  discussion  I  shall  not 
include  any  treatment  of  volitional  action. 
I  am  concerned  only  with  the  proper  classi- 
fication of  nervous  actions  and  see  no  rea- 
son for  changing  the  all  but  universal 
custom  of  placing  volitional  actions  in  a 
class  by  themselves.  I  shall,  however, 
dwell  at  some  length  upon  the  automatic 
action,  the  axon  reflex,  and  then  discuss 
together  the  conditioned  and  the  uncon- 
ditioned reflex. 

AUTOMATIC   ACTIONS 

In  general  an  automatic  action  is  one 
which  originates  in  the  mechanism  in- 
volved and  is  not  caused  by  any  external 
influence  acting  only  at  the  time  of  its  oc- 
currence. The  ticking  of  a  clock  is  an  ex- 
ample. In  the  fleld  of  physiology  we  think 
at  once  of  the  beat  of  the  heart,  although 
other  no  less  striking  examples  are  known ; 
a  strip  of  the  muscular  coat  of  the  stomach 
or  intestine  shows  automatic  contractions; 
and  many  of  the  processes  of  embryolog- 
ical  development  probably  belong  in  the 
same  category.  Contrasted  with  these  are 
skeletal  muscles  and  many  glands  which 
become  functionally  active  only  in  re- 
sponse to  some  sort  of  external  stimulus, 
usually  a  nerve  impulse. 

Even  in  the  case  of  the  skeletal  muscle, 
however,  the  external  stimulus  seems  to  act 
by  causing  the  accumulation,   and  prob- 


ably the  localized  accumulation  of  some 
physical  or  chemical  condition  within  the 
cell  leading  to  the  discharge  of  energy. 
Thus  an  attractive  theory  of  electrical 
stimulation  of  skeletal  muscle  supposes 
that  certain  semipermeable  membranes 
within  the  muscle  fiber  are  more  permeable 
to  ions  of  one  electrical  charge  than  to  those 
of  the  opposite  charge;  hence  in  the  mi- 
gration of  the  charges  to  the  two  electrodes 
during  the  passage  of  a  current  there  re- 
sults an  accumulation  of  electric  charges 
at  these  membranes;  and  when  this  has 
gone  on  to  a  certain  extent,  the  electrical 
condition  thus  created  explodes  an  unstable 
fuel  substance,  energy  is  liberated  and 
contraction  results.  The  passage  of  the 
stimulating  current  has  merely  produced 
the  accumulation  of  what  may  be  called 
the  ''discharging  conditions"  within  the 
cell. 

In  the  automatic  action  these  discharging 
conditions  seem  to  accumulate  without  ex- 
ternal assistance,  possibly  as  the  result  of 
certain  metabolic  processes  in  the  cell 
itself.  External  conditions,  such  as  tem- 
perature, may  influence  the  rate  or  the 
amount  of  discharge;  but  this  does  not 
make  these  external  conditions  stimuli  in 
any  true  sense.  Furthermore,  we  may 
speak,  if  we  will,  of  the  whole  chain  of 
events  leading  to  the  accumulation  of  the 
discharging  conditions  as  an  **  inner  stim- 
ulus"; but  this  would  seem  to  involve  an 
unnecessary  and  even  questionable  exten- 
sion of  the  term  stimulus. 

An  automatic  nervous  action  is  fre- 
quently deflned  as  a  discharge  from  a  nerve 
cell  caused  by  some  other  external  stim- 
ulus than  that  of  an  exciting  neurone ;  but, 
if  the  cell  is  discharged  by  an  external 
stimulus  of  any  kind,  the  action  is  not 
automatic.  What  we  observe  in  such  cases 
is  activity,  apparently,  at  any  rate,  arising 
within  the  cell  itself,  and  we  have  no  more 
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logical  right  to  assume  an  unrecognized 
stimulus  than  in  the  case  of  the  ticking  of 
a  clock.  In  the  absence  of  knowledge  to 
the  contrary,  the  presumption  is  that  the 
cell  is  discharged  by  the  operation  of  its 
own  never  ceasing  metabolism. 

In  our  usual  teaching  as  well  as  in  our 
usual  thinking  it  is  customary  to  take  ac- 
count only  of  (1)  the  stimulus  and  (2)  the 
reaction,  and  to  regard  each  of  these  as  a 
single  process;  whereas  all  the  evidence 
goes  to  show  that  between  the  ordinary  ex- 
ternal stimulus,  at  any  rate,  and  the  re- 
lease of  energy  there  is  usually  interpo- 
lated a  third  process,  which  we  have  termed 
the  **  accumulation  of  discharging  condi- 
tions" in  our  brief  reference  to  the  nature 
of  electrical  stimulation.  We  again  meet 
with  the  suggestion  of  a  similar  process  in 
the  case  of  stimulation  by  a  nerve  impulse. 
Langley's  work  on  the  antagonism  of  nico- 
tin  and  curare,  as  well  as  that  of  Keith 
Lucas  on  the  ** characteristic"  of  stimu- 
lation in  different  tissues,  has  led  to  the 
assumption  of  a  "receptive  substance"  in 
skeletal  muscle.  The  action  of  adrenalin 
also  points  to  a  similar  *' receptive  sub- 
stance" connected  with  the  endings  of  the 
post'ganglionic  automatic  neurones.  And 
yet  is  not  this  term  **  receptive  substance" 
or  "receptor"  merely  a  name  to  hide  our 
ignorance?  and  do  we  not  really  mean  a 
physical  or  chemical  process  carried  out 
by  the  cell  protoplasm,  as  a  whole,  rather 
than  a  specialized  irritable  substance;  a 
process,  in  other  words,  which  results  in  the 
accumulation  of  "discharging  conditions"? 
If  this  point  of  view  is  correct  we  must  dis- 
tinguish sharply  between  the  stimulated 
action  and  the  automatic  action;  they  are 
alike  in  the  second  and  third  of  the  above- 
mentioned  processes;  they  differ  in  that 
the  accumulation  of  discharging  condi- 
tions comes  in  the  stimulated  action  as  the 
result  of  an  external  influence    (electric 


shock,  nerve  impulse,  or  mechanical  blow), 
while  in  the  automatic  action  it  results  pre- 
sumably from  the  cell  metabolism. 

In  the  central  nervous  system  the  best 
known  and  most  successfully  studied  case 
of  automatism  is  that  of  the  respiratory 
center.  The  conclusion  which  Eosenthal 
drew  from  his  experiments,  that  the  nerve 
cells  of  this  center  send  out  rhythmic  dis- 
charges when  removed  from  all  connection 
with  afferent  nerves,  has  been  confirmed  by 
all  subsequent  work,  the  experiments  of 
Winterstein  being  especially  conclusive  on 
this  point.  Here  again  we  are  probably 
dealing  with  the  development  within  the 
nerve  cell  of  discharging  conditions  which 
may  be  influenced  by  the  character  of  the 
environment,  such  as  the  tension  of  car- 
bon dioxid  or  the  concentration  of  hy- 
drogen ions,  or  temperature  or  the  pres- 
ence of  certain  drugs;  and  we  may  repeat 
that  there  is  no  justification  for  speaking 
of  these  as  stimuli,  as  we  generally  do.  So 
far  as  the  facts  go,  we  may  logically  re- 
gard them  only  as  external  conditions 
which  regulate  the  rate  of  development  of 
the  automatic  cell  processes  or  the  charac- 
ter of  the  dischai^e  which  it  evokes  from 
the  cell. 

Until  recently  no  other  case  of  automatic 
nervous  action  was  known.  Some  may 
have  been  suspected  in  the  vaso-motor  sys- 
tem or  in  the  myenteric  plexus;  but  no 
facts  compelled  the  conclusion  that  they 
must  be  regarded  as  automatic  actions. 
Recently,  however,  facts  have  come  to  light 
which  argue  strongly  for  an  automatic 
basis  to  the  nervous  mechanism  of  locomo- 
tion. These  movements,  as  already  stated, 
have  in  the  past  presented  to  us.  the  pic- 
ture of  an  endless  chain  of  reflexes,  in 
which  the  afferent  neurones  are  mostly  the 
nerves  of  muscular  sense,  the  complex  of 
instreaming  afferent  impulses,  ever  chang- 
ing as  the  movement  proceeds,  giving  the 
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appropriate  stimuli  to  the  successive  move- 
ments, which  eventually  come  back  to  the 
starting  point  and  so  lead  to  the  repetition 
of  the  series.  To  avoid  misunderstanding, 
it  may  be  well  to  say  at  the  outset  that  no 
one  denies  that  afferent  impulses  play  an 
important  role  in  locomotion.  The  phe- 
nomena of  locomotor  ataxia  are  conclusive 
evidence  on  that  point;  but  so  do  afferent 
impulses  over  the  pulmonary  fibers  of  the 
vagus  nerve  play  an  important  role  in 
regulating  the  fundamentally  automatic 
dischaige  from  the  respiratory  center,  with- 
out being  in  any  way  its  exciting  cause. 
The  work  of  T.  Graham  Brown^  suggests 
that  the  same  thing  is  true  of  the  rhythmic 
movements  of  locomotion.  Brown  shows 
that  in  a  certain  stage  of  ether  narcosis  in 
the  decerebrate  animal,  when  reflexes  can 
no  longer  be  elicited  from  the  afferent 
nerves,  rhythmic  movements  of  flexion  and 
extension  occur  in  the  hind  legs;  and 
furthermore,  that  these  movements  occur 
after  the  afferent  nerves  from  the  moving 
limbs  are  cut.  In  other  words,  these  move- 
ments which  suggest  the  basis  of  the  move- 
ments of  locomotion,  involving  as  they  do 
the  alternate  rhythmic  action  of  antagon- 
istic groups  of  muscles,  are  executed  by 
efferent  neurones  without  any  stimulation 
from  afferent  neurones.  They  constitute 
an  ''endless  chain,"  but  not  an  endless 
chain  of  reflexes. 

This  discovery  seems  to  me  to  be  of  suffi- 
cient importance  to  justify  dwelling  upon 
it  at  some  length ;  and  in  order  to  obtain  a 
dear  picture  of  the  possibilities,  we  may 
give  briefly  Brown's  very  plausible  hypoth- 
esis of  the  nature  of  the  nervous  mechan- 
ism involved.  A  movement  of  this  kind 
consists  fundamentally  in  the  alternate 
contraction  of  antagonistic  groups  of 
muscles.     We  may  denominate  the  nerve 

2  T.  Graham  Brown,  Journal  of  Physiology f  1914, 
XLVn.,  p.  18. 


cells  innervating  each  antagonistic  group 
as  a  half-center,  the  two  together  making 
the  entire  nerve  center  for  the  given  move- 
ment. Brown  supposes  that  each  half-cen- 
ter sends  inhibiting  collaterals  to  its  an- 
tagonist (reciprocal  innervation  of  Sher- 
rington), so  that  when  the  flexors,  for  ex- 
ample, are  being  excited,  the  extensor 
neuro-muscular  mechanism  is  inhibited. 
He  then  assumes  that  the  efficiency  of  this 
inhibition  rapidly  diminishes — ^somewhat 
as  the  heart  escapes  from  vagus  inhibition 
— either  by  the  fatigue  of  the  inhibitory 
mechanism  or  by  the  increase  of  the  dis- 
charging power  of  the  inhibited  cells.  The 
result  is  that  in  a  short  time  the  inhibited 
center  breaks  through  its  inhibition,  ex- 
cites its  muscles  to  contract  and  at  the 
same  time  inhibits  the  previously  active 
antagonistic  half -center.'  The  repetition  of 
these  processes  leads,  of  course,  to  the 
rhythmic  movements  referred  to. 

Brown  further  raises  the  very  interest- 
ing question  whether  these  automatic  actions 
of  locomotion  do  not  present  a  more  primi- 
tive form  of  nervous  activity  than  the 
reflex.  He  points  out  the  difficulty  of 
imagining  the  origin  of  a  reflex  arc  by  nat- 
ural selection,  since  neither  the  afferent 
nor  the  efferent  limb  would  be  of  any  use 
to  the  animal  without  the  other;  and  it  is 
almost  impossible  to  conceive  of  both  aris- 
ing at  the  same  time  by  any  assumed  proc- 
ess of  evolution.     It  is  far  more  easy  to 

8  This  theory  assumes  that  the  cells  of  both 
half -centers  are  automatic  and  subject  to  the  same 
environmental  conditions  {e,  g.,  tension  of  carbon 
dioxid)  governingr  their  discharge.  If  both  cen- 
ters were  in  exactly  the  same  physiological  condi- 
tion and  subject  to  the  same  environmental  con- 
ditions, they  would  discharge  simultaneously  and 
alternate  rhythmic  contractions  of  antagonists 
would  be  impossible.  This  condition  of  equal  irri- 
tability, however,  ds  rarely  realized.  When  it  does 
not  obtain,  one  half -center  will  discharge  first  and, 
as  explained,  inhibit  for  the  time  being  the  dis- 
charge of  the  other. 
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sappose  that  the  primitive  nervous  mechan- 
ism  is  the  automatic  one  seen  at  work  in 
the  movements  of  narcosis  progression. 
These  would  serve  in  the  simplest  animals 
the  purpose  of  progression  which  may  rea- 
sonably be  regarded  as  among  the  first 
functions  of  coordination  a  nervous  system 
would  be  likely  to  serve.  In  other  words, 
the  nervous  mechanism  of  locomotion,  like 
the  nervous  mechanism  of  respiration,  is 
fundamentally  an  automatic  mechanism. 
Later  on  afferent  neurones  are  added  to  it, 
comparable  to  those  of  the  pulmonary 
branches  of  the  vagus.  In  this  connection 
it  is  most  significant  that  in  general  the 
same  conditions  so  frequently  referred  to  as 
stimuli  of  the  respiratory  center — ^lack  of 
oxygen,  excess  of  carbon  dioxid,  etc. — are 
the  very  conditions  found  to  favor  the 
movements  of  narcosis  progression. 

If,  then,  to  the  respiratory  center,  which 
has  thus  far  stood  in  lonely  glory  as  the 
one  fully  established  example  of  automatic 
nervous  action,  we  must  add  the  funda- 
mental centers  of  locomotion,  the  thought 
at  once  suggests  itself  that  renewed  investi- 
gation may  find  the  same  thing  true  of 
other  actions  which  in  the  past  we  have  too 
complacently  catalogued  under  the  head  of 
reflexes.  The  field  thus  opened  up  is  a 
large  one. 

AXON   BEFIiEXES 

Text-books  of  physiology  usually  record 
two  observations,  one  by  Langley,  the  other 
by  Bayliss,  which  were  not  suspected  of 
bearing  any  relation  to  each  other  and  both 
of  which  have  been  diflBcult  to  fit  into  the 
orthodox  scheme  of  nervous  action.  So  far  is 
this  true  that  Langley 's  axon  reflex  has 
been  relegated  to  the  inglorious  place  of  a 
laboratory  curiosity  which  plays  no  role 
in  normal  life,  while  Bayliss 's  proposed 
theory  of  antidromic  impulses  has  been 
treated  with  a  polite  but  uncompromising 
skepticism. 


The  axon  reflex  is  a  reaction  made  pos- 
sible by  the  branching  which  generally 
takes  place  at  the  end  of  an  axon.  Inas- 
much as  nerve  fibers  can  conduct  impulses 
in  both  directions,  it  follows  that  stimula- 
tion of  one  of  the  terminal  branches  will 
start  an  impulse  traveling  up  to  the  point 
of  union  of  the  two  branches,  and  then  down 
the  other  branch  to  the  end  organ.  The 
axons  to  a  frog's  sartorius,  for  example, 
branch  soon  after  entering  the  muscle  and 
it  often  happens  that  one  branch  will  go  to 
one  side  of  the  muscle,  while  another  branch 
of  the  same  neurone  will  pass  to  the  oppo- 
site side.  If,  now,  the  lower  third  of  the 
muscle  be  divided  longitudinally,  it  is 
found  that  a  stimulus  applied  to  one  half 
so  as  to  excite  its  nerve  fibers  will  cause 
contraction  of  the  opposite  half  of  the 
muscle.  The  same  thing  is  rendered  pos- 
sible whenever  a  preganglionic  efferent 
neurone  passes  through  several  sympathetic 
ganglia,  giving  off  collaterals  to  postgan- 
glionic neurones  in  successive  ganglia;  in 
this  case  stimulation  of  the  terminal  branch 
of  the  preganglionic  neurone  will  start  an 
impulse  centripetally  and  excite,  through 
the  collaterals,  the  cells  with  which  these 
collaterals  are  connected.  It  is  also  well 
known  that  one  must  be  on  his  guard 
against  axon  reflexes  in  testing  the  regen- 
eration of  nerve  fibers,  for  it  often  happens 
that  in  the  process  of  regeneration  an  axon 
of  the  central  stump  may  branch  before 
entering  the  peripheral  stump;  if  these 
two  axon  branches  find  their  way  into  dif- 
ferent branches  of  the  peripheral  nerve 
trunk,  stimulation  of  one  of  these  branches 
may  give  an  apparent  reflex,  which,  how- 
ever, is  only  an  axon  reflex. 

These  and  other  examples  that  may  be 
cited  are,  however,  only  laboratory  curiosi- 
ties. Where  the  two  branches  of  the  axon 
end  in  a  muscle  or  a  gland  neither  branch 
can  be  stimulated  at  its  ending  except  by 
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artificial  means.  If^  on  the  other  hand,  the 
same  axon  should  send  one  branch  to  a 
sense  organ  and  another  to  a  muscle,  or 
gland,  or  blood  vessel,  we  would  have  the 
possibility  of  an  axon  reflex  as  a  normal 
event.  Becent  work  suggests  that  this  pos- 
sibility may  be  realized. 

In  1901  Bayliss^  found  that  stimulation 
of  the  posterior  roots  of  the  sacral  nerves 
between  the  ganglion  and  the  cord  produces 
dilation  of  the  blood-vessels  of  the  hind 
limb.  The  natural  explanation  of  the  re- 
sult, that  certain  vaso-dilator  neurones 
may  send  their  axons  out  by  the  unusual 
path  of  the  posterior  instead  of  the  ante- 
rior nerve  roots,  was  disproved  by  the  fact 
that  if  the  posterior  roots  are  cut  near  the 
cord  and  degeneration  allowed  to  occur, 
stimulation  of  the  peripheral  stump  of  the 
cut  root  still  produces  the  dilation.  In 
other  words,  the  ganglion  of  the  posterior 
root  is  the  trophic  center  for  some  of  the 
essential  fibers  concerned.  From  consid- 
eration of  the  known  histological  possibil- 
ities Bayliss  concluded  that  the  fibers  pro- 
ducing the  dilation  are  the  ordinary  affer- 
ent fibers  from  the  pear-shaped  cells  of  the 
ganglion,  the  distal  axon  being  supposed  to 
branch  at  its  ending,  one  branch  going  to 
the  sense  organ,  and  the  other  to  the  blood- 
vessel. He  furthermore  supposed  that  in 
addition  to  serving  as  a  trophic  center  for 
the  afferent  fiber,  these  cells  may  be  refiexly 
stimulated  by  other  afferent  fibers  and  thus 
discharge  ''antidromic"  impulses  to  the 
periphery;  such  impulses  passing  over  the 
branch  to  the  blood-vessel  produces  the 
dilation,  while  the  impulse  over  the  branch 
to  the  sense  organ  would  be  without  effect 
{ *  *  law  of  irreciprocal  conduction  " ) .  Phys- 
iologists have,  however,  looked  askance  on 
this  conception  of  antidromic  impulses, 
even  as  a  woridng  hypothesis. 

^BayliM,  Joumdl  of  Physiology,  1901,  XXVI., 
173;   ♦&.,  1902,  XXVm.,  276. 


The  very  important  experiments  of 
Bruce,*  however,  put  the  matter  in  a  new 
light.  It  is  well  known  that  when  an  irri- 
tant is  applied  to  the  skin,  a  dilation  of  the 
arterioles  (active  congestion)  ushers  in  the 
inflammatory  reaction.  Bruce  shows  that 
this  will  not  occur  if  the  area  to  which  the 
irritant  is  applied  is  first  rendered  anes- 
thetic with  cocaine.  It  will  occur  immedi- 
ately after  section  of  the  anterior  roots  or 
of  the  posterior  roots,  either  centrally  or 
distally  of  the  ganglion;  hence  it  is  not  a 
refiex  through  the  cord  or  the  ganglion.  It 
will  not  occur,  however,  after  the  comple- 
tion of  the  peripheral  degeneration  conse- 
quent ui)on  section  of  the  posterior  root 
distally  to  the  ganglion.  In  other  words,  it 
would  seem  to  depend  solely  upon  the  integ- 
rity of  the  distal  limb  of  the  neurones  of 
the  posterior  roots,  and  to  be  independent 
of  any  nerve  cell  whatever.  This  would 
seem  almost  to  force*  the  conclusion  that 
we  are  dealing  with  an  axon  refiex.  The 
posterior  root  fiber  branches,  as  Bayliss  suj)- 
posed,  at  its  ending,  one  branch  going  to 
the  sense  organ  while  the  other  serves  as  a 
dilator  of  the  arterioles.  The  same  fiber, 
probably  one  of  pain,  which  carries  the 
afferent  impulse  giving  rise  to  the  sensation 
of  irritation  produces  also  the  active  con- 
gestion of  the  region  through  its  vascular 
collaterals. 

If  these  observations  prove  well  founded, 
the  axon  reflex  becomes  a  reality  in  the 
normal  functioning  of  the  organism,  in- 
stead of  a  laboratory  curiosity.  Moreover, 
the  facts  discovered  by  Bayliss  receive  their 

«A.  Ninian  Bruce,  Quarterly  Journal  of  Exp, 
Physiology,  1913,  VI.,  p.  339. 

8  The  writer  can  imagine  only  one  other  possibil- 
ity; namely^  collaterals  given  off  from  afferent 
fibers  distally  to  the  ganglion  may  enter  the 
sympathetic  ganglia,  which  would  thus  serve  as 
reflex  centers.  No  such  collateral  communications 
in  nerve  trunks  have,  however,  been  described. 
Indeed  it  is  the  usual  teaching  that  nerve  fibers 
branch  only  in  the  ganglion  or  at  their  endings. 
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ready  explanation  without  the  help  of  the 
hypothesis  of  antidromic  nerve  impulses. 
Furthermore,  if  the  axon  reflex  is  the 
foundation  of  this  inflammatory  reaction, 
we  may  well  investigate  other  reactions 
which  in  the  past  have  been  classed  as  re- 
flexes, but  upon  inadequate  evidence.  So 
long  as  the  reflex  was  supposed  to  be  the 
only  means  by  which  stimulation  of  a  pe- 
ripheral sense  organ  can  evoke  a  non-voli- 
tional reaction  in  another  organ,  all  such 
reactions  have  been  classed  as  reflexes,  and 
this  quite  frequently  without  experimental 
proof. 

CONDITIONED  AND  UNCONDITIONED  REFLEXES 

The  main  purpose  of  this  paper  is  to  em- 
phasize neglected  aspects  of  nervous  action. 
Hence  our  treatment  of  reflexes,  properly 
so-called,  will  be  confined  to  emphasizing 
the  fact  that  we  probably  include  in  the 
category  of  the  reflex  two  entirely  different 
kinds  of  nervous  reaction. 

It  is  an  interesting  fact  that  so  common 
a  phenomena  as  reflex  action  is  somewhat 
loosely  defined  in  our  thinking.  One  will 
call  it  an  action  brought  about  by  the  stimu- 
lation of  eflferent  neurones  by  one  or  more 
afferent  neurones ;  another  will  add  to  this, 
** without  the  intervention  of  the  will"; 
another  will  add,  **  without  the  causal  inter- 
vention of  consciousness'';  while  still  an- 
other will  add,  **  without  the  causal  inter- 
vention  of  consciousness  or  the  will." 
These  four  definitions  are  by  no  means 
identical,  as  I  hope  to  show.  All  of  them 
have  in  common  the  fact  of  stimulation  of 
efferent  by  afferent  neurones,  stimulation 
being  supposed  to  include  both  excitation 
and  inhibition,  and  it  being  assumed  that 
any  number  of  intermediate  neurones 
(first,  second  and  third  order,  etc.)  may  be 
interposed  between  the  afferent  and  the 
efferent  nerves  concerned.  All  would  ex- 
clude the  will  from  any  causal  connection 
with  the  reaction,  and  this  leaves  as  the 


chief  point  of  difference  in  the  above  defi- 
nitions the  question  whether  we  should  ex- 
clude from  the  category  of  refiex  action  all 
cases  where  the  nervous  processes  con- 
cerned in  consciousness  play,  or  seem  to 
play,  a  causal  role  in  the  chain  of  events; 
for  there  are  nervous  actions  which  are  in 
no  sense  volitional;  which  have  an  afferent 
and  an  efferent  side,  and  hence  resemble 
reflexes;  but  in  which  we  encounter  the 
nervous  actions  concerned  with  conscious- 
ness. The  example  which  at  once  occurs  to 
us  is  the  so-called  psychic  secretion  of  saliva 
and  gastric  juice.  To  these  we  would  add 
the  no  less  striking  case,  brought  to  our 
attention  by  Cannon,  of  the  stimulation  of 
the  secretion  of  adrenalin  as  the  result  of 
the  major  emotions  of  fear  and  anger.  In 
all  these  cases  there  is  the  absence  of  con- 
scious intention;  indeed,  the  subject  is  un- 
aware that  the  act  of  secretion  is  taking 
place ;  and  yet  the  conscious  process  is  the 
starting  point  of  the  efferent  discharge. 
Shall  we  or  shall  we  not  call  such  actions 
reflex  actions  f 

The  answer  to  this  question  is,  of  course, 
entirely  a  matter  of  arbitrary  definition. 
If  we  exclude  the  causal  interposition  of 
consciousness^  from  the  refiex,  such  reac- 
tions are  not  reflexes ;  if  we  do  not  exclude 
it,  they  are.  The  decision  in  such  an  arbi- 
trary matter,  moreover,  is  determined  on 
purely  utilitarian  grounds.  Deflnitions 
exist  only  to  insure  clear  thinking  by  keep- 
ing separate  and  distinct  those  things  hav- 
ing some  fundamental  point  of  difference. 
Thus  many  would  have  us  believe  that  there 
is  no  really  fundamental  difference  between 
reflex  and  volitional  acts ;  that  the  efferent 
discharge  in  the  simplest  reflex  is  accom- 
panied by  a  momentary  flash  of  something 
that   corresponds   to  conscious  intention; 

7  To  avoid  a  cumbersome  expression,  the  word 
' '  consciousness ' '  is  frequently  used  for  the  ' '  nerv- 
ous events  connected  with  the  state  of  conscious- 
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and  that  there  are  all  gradations  between 
this  and  the  highest  development  of  the 
human  will.  Perhaps  they  are  right;  we 
will  not  ai^e  the  point;  but  we  neverthe- 
less retain  our  two  categories  of  reflex  and 
volitional  actions,  because  so  long  as  this 
conception  of  volition  is  a  pure  hypothesis 
it  is  unwise  to  forget  that  what  are  sub- 
jectively different  may  be  objectively 
different  as  well. 

The  same  principle  of  definition  should 
be  applied  to  the  case  under  discussion.  A 
reflex  from  which  consciousness  is  entirely 
absent  and  one  in  which  consciousness 
seems  subjectively  to  play  a  causal  role 
may,  from  the  objective  standpoint,  be  one 
and  the  same  thing;  and  yet  so  long  as  this 
is  only  one  of  two  opposing  tenable  hypoth- 
eses, it  would  seem  to  be  the  sensible  thing 
to  make  a  distinction  between  them. 

One  of  the  world's  most  eminent  phys- 
iologists does  indeed  make  such  a  distinc- 
tion. I  refer  to  Pawlow's  differentiation 
between  the  unconditioned  and  the  condi- 
tioned reflex.  I  can  hardly  thmk  that 
Pawlow's  very  striking  experiments  upon 
which  he  bases  this  distinction  are  unknown 
to  physiologists  generally  and  all  will  agree 
that  he  is  a  man  whose  opinion  should  com- 
mand attention ;  yet  I  find  no  notice  what- 
ever of  this  matter  in  the  three  admirable 
text-books  of  physiology  which  are  most 
widely  used  to-day  in  England  and  Amer- 
ica. Because  of  this  and  in  view  of  the 
fact  that  this  address  is  to  a  semi-popular 
audience  I  shall  go  into  this  matter  at 
somewhat  greater  length  than  if  I  were 
speaking  to  specialists  in  neurology. 

The  distinction  between  the  conditioned 
and  the  unconditioned  reflex  is  well  illus- 
trated by  the  excitation  of  salivary  secretion 
through  the  nervous  system.  When  the 
taste  endings  are  excited  by  food  in  the 
mouth,  a  purely  reflex  flow  of  saliva  results. 


The  work  of  Miller"  seems  to  establish  the 
existence  of  defiiute  bulbar  centers  for  this 
reaction,  the  gustatory  fibers  of  the  lingual 
and  the  glossopharyngeal  nerves  serving  as 
the  afferent  neurones.  On  the  other  hand, 
the  mouth  may  water  **at  the  very  sight  of 
food."  Here  the  afferent  stimulus  comes 
through  the  optic  nerve,  but  it  differs  from 
that  through  the  gustatory  fibers  in  the  fact 
that  the  reaction  is  secured  only  in  a  con- 
scious animal.  It  is  also  more  capricious  in 
its  occurrence;  the*  whole  setting  of  the 
nervous  system  must  be  right  to  have  it 
occur  at  all;  the  subject  must  be  hungry, 
the  food  must  be  appetizing,  it  is  more  apt 
to  occur  at  the  accustomed  hour  for  meals. 
In  short,  a  certain  state  of  consciousness 
must  exist  to  insure  effective  connection  be- 
tween the  afferent  optic  neurones  and  the 
secretory  efferent  neurones.  In  the  uncon- 
ditioned reflex  the  nervous  processes  con- 
cerned in  consciousness  are  in  no  way  in- 
volved; it  will  take  place  in  a  decerebrate 
animal  and  may  occur  under  anesthesia; 
it  is  a  rare  thing  that  the  application  of  the 
proper  stimulus  fails  to  elicit  it,  although, 
like  any  other  reflex,  it  may  be  inhibited, 
as  in  the  old  rice  test.  Above  all,  it  is  not 
easily  lost  by  disuse,  perhaps  never  perma- 
nently lost  except  by  some  actual  atrophy 
of  the  neurones  involved. 

In  a  remarkable  series  of  experiments 
Pawlow*  actually  developed  in  animals 
conditioned  reflexes  which  could  by  no  pos- 
sibility have  formed  part  of  the  previous 
life  of  the  animal  or  of  its  ancestors.  Every 
time  a  dog  was  fed,  a  piece  of  ice  was  ap- 
plied to  a  certain  part  of  its  skin.    In  the 

«r.  E.  Miller,  Quar,  Jour.  Experimental  Physi- 
ology, 1913,  VL,  57. 

»  Pawlow,  I.  P.,  Huxley  Lecture  for  1906,  Brit- 
ish Medical  Journal,  1906,  Vol.  II.,  p.  871;  Lancet, 
1906,  Vol.  171,  p.  911;  Scdcncb,  1906,  N.  8., 
XXIV.,  p.  613;  see  also  Pawlow's  articles  on  the 
same  subject,  Ergehnisse  der  Physiologie,  1904, 
III.,  1,  p.  177;  ib,,  1911,  XI.,  p.  345. 
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course  of  time  (ten  days  or  two  weeks)  the 
application  of  the  ice  to  the  same  cutaneous 
area  would  evoke  a  flow  of  saliva  without 
the  formality  of  feeding.  The  application 
of  ice  to  other  parts  of  the  skin  was  also 
effectual,  apparently  because  the  sensa- 
tions of  cold  concerned  in  the  result  were 
not  local,  but  more  or  less  generalized.  In 
another  series  of  experiments  a  note  of  a 
certain  pitch  always  accompanied  the  ta- 
king of  food,  and  this  stimulus,  too,  after 
sufficient  repetition,  could  evoke  the  flow 
of  saliva,  while  a  note  of  distinctly  different 
pitch  was  ineffectual.  The  reactions  thus 
acquired  were  soon  lost  with  disuse,  al- 
though it  is  possible  that  if  the  ''training" 
had  been  continued  over  much  longer  pe- 
riods of  time  the  reactions  might  have 
become  more  firmly  fixed;  it  is  even  con- 
ceivable that  they  may  take  place  in  the  ab- 
sence of  consciousness ;  that  is  to  say,  with- 
out the  participation  of  cerebral  centers; 
but  these  are  questions  which,  so  far  as  I 
am  aware,  experiment  has  not  yet  answered. 
Finally,  they  are  more  or  less  capricious; 
not  infrequently  the  acquired  response  to 
the  stimulus  does  not  occur,  thus  contrast- 
ing with  the  response  to  gustatory  stimu- 
lation, which  seldom  fails. 

In  what  way  is  this  type  of  reaction  ac- 
quired! The  phenomenon  of  reenforce- 
ment  (of  the  knee  jerk,  for  example)  shows 
that  activity  of  any  one  part  of  the  nerv- 
ous system  causes  the  irradiation  over  the 
entire  brain  and  cord  of  some  exciting  influ- 
ence which,  though  itself  minimal  or  even 
subminimal,  yet  adds  itself  to  any  other 
stimulus  that  may  enter  about  the  same 
time.  Pawlow's  work  seems  to  show,  more- 
over, that,  when  two  nerve  centers  are 
habitually  active  at  the  same  time,  there  is 
beaten  out  a  path  of  conduction  between 
the  two,  the  two  become  " associated'*  so 
that  activity  of  the  one  is  liable  to  excite 
activity  of  the  other.    When,  for  example. 


the  knee  jerk  is  reenforced  by  stimulus  of 
sound,  not  only  does  such  an  irradiation 
from  auditory  centers  pass  to  all  parts  of 
the  nervous  system,  the  sacral  motor  centers 
included,  but  one  also  irradiates  from  the 
sacral  centers  to  all  parts  of  the  nervous 
system,  the  auditory  centers  included;  and 
just  as  when  there  are  two  lights  in  a  room 
the  path  between  these  lights  is  the  most 
intensely  illuminated  portion  of  the  room, 
so  in  the  case  in  question  the  path  between 
the  two  centers  is  most  strongly  in  the  ex- 
cited state.  If  now  this  same  combination 
of  activity  be  repeated  over  and  over  again, 
this  path  becomes  more  irritable  and  con- 
ductive by  use  until  we  arrive  at  the  con- 
dition shown  in  the  above  experiments  of 
Pawlow  where  activity  of  one  center  can,  of 
itself,  excite  activity  of  the  other.  It  would 
indeed  be  interesting  to  know  whether,  just 
as  clapping  the  piece  of  ice  on  the  skin 
evoked  a  secretion  of  saliva,  so  the  dog  ex- 
perienced a  sensation  of  cold  every  time  he 
ate. 

The  path  of  conduction  or  association 
thus  established  is  presumably  through  the 
gray  matter,  perhaps  with  the  help  of  the 
short  neurones  of  the  border  zones.*®  Our 
present  knowledge  of  the  anatomy  of  the 
nervous  system  is  inadequate  to  give  a  satis- 
factory idea  of  the  mechanism  involved  in 
the  development  of  this  new  path  of  con- 
duction; but  it  is  inconceivable  that  the 
anatomical  basis  of  the  physiological  con- 
nection between  the  centers  in  question 
should  be  the  same  as  that  pictured  in  the 
typical  reflex  arc  of  the  text-books.  Apart 
from  the  improbability  of  the  development 
of  new  neurones,  the  observed  facts  of  the 
capriciousness  of  the  reaction  and  the  ease 
with  which,  once  acquired,  it  is  lost  by  dis- 
use determine  as  the  logical  course  its  pro- 
visional dassiflcation  in  a  group  of  its  own. 

10  One  thinks  of  the  '  *  neuropile ' '  of  some  his- 
tologists  aa  a  possible  tissue  in  which  this  path  is 
blazed. 
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To  look  at  the  matter  from  another  point 
of  view,  the  present  state  of  our  knowledge 
would  seem  to  indicate  that  the  typical  re- 
flex of  our  text-books,  the  unconditioned 
reflex,  is  a  cong^iital  mechanism.  The 
neurones  concerned  and  the  collateral  con- 
nections of  afferent  and  efferent  limbs  are 
bom  with  us.  It  may  require  practise  to 
bring  the  mechanism  into  perfect  working 
order;  but  practise  does  not  produce  a  new 
neurone  nor  have  we  any  reason  for  think- 
ing it  can  produce  collateral  connections 
which  were  not  already  laid  down  by  hered- 
ity. The  nervous  element  in  locomotion  is 
a  case  in  point  The  colt  walks  from  the 
moment  of  birth ;  a  human  baby  not  until 
its  second  year,  and  then  only  after  arduous 
trial  and  effort;  but  this  does  not  mean 
that  the  nervous  mechanism  is  congenital 
in  the  one  case  and  acquired  in  the  other; 
it  merely  means  that  the  congenital  nervous 
mechanism  is  in  complete  working  order 
at  birth  in  the  colt,  while  in  man  either 
embryological  development  is  not  complete 
until  later  or  else  use  is  required  to  make 
congenital  synaptic  connections  efScient. 
Despite  the  immemorial  antiquity  of  the 
expression  ''learning  to  walk,"  it  may  weU 
be  questioned  whether  any  child  really 
learns  to  walk ;  whether  the  facts  observed 
are  not  equally  well  explained  on  the  theory 
that  the  child  flnally  walks  simply  because 
at  last  the  embryological  development  of 
its  nervous  mechanism  of  locomotion  is 
complete,  as  is  that  of  the  colt  at  birth; 
and  that  the  improvement  which  appar- 
ently results  from  its  efforts  is  m  point  of 
fact  merely  the  record  of  the  progress  of 
ontogenetic  development. 

With  learning  to  talk  the  case  is  entirely 
different.  Here  there  is  no  inherited  mech- 
anism leading  to  a  uniform  result  in  all 
individuals  of  the  species.  One  child  learns 
to  speak  English,  another  Qerman,  another 
Bussian ;  and  if  the  English  child  had  been 


taken  after  the  first  few  months  of  its  life 
to  Bussia  and  heard  nothing  but  Bussian, 
it  would  have  learned  to  speak  Bussian  as 
perfectly  as  it  actually  learned  to  speak 
English  while  growing  up  in  its  native 
country.  In  this  case  heredity  has  fur- 
nished a  nervous  system  capable  of  ac- 
quiring just  such  associations  as  those  de- 
scribed in  Pawlow's  experiments;  we  are 
dealing  with  a  process  in  every  way  com- 
parable to  the  conditioned  reflex. 

Finally,  if  the  distinction  between  con- 
ditioned and  unconditioned  reflexes  upon 
which  Pawlow  insists  is  correct,  some  old 
statements  which  take  us  back  to  our  very 
introduction  to  the  study  of  physiology 
need  revision,  or  at  least  more  accurate  re- 
statement. When  we  speak  of ' '  habit  being 
an  acquired  reflex"  we  really  mean  an  ac- 
quired conditioned  reflex.  There  is  no  rea- 
son for  assuming  that  the  reflex  acquired 
by  the  repetition  of  volitional  acts  is  the 
typical  reflex  arc;  indeed  there  is  every 
reason  for  believing  the  contrary.  Paths 
of  conduction  become  blazed  between  dif- 
ferent lower  centers  because  they  are  si- 
multaneously excited  in  the  volitional  execu- 
tion of  an  action,  and  a  mechanism  is 
acquired  of  whose  nature  we  know  next 
to  nothing,  but  through  which  the  act 
can  be  performed  more  and  more  easily 
with  less  and  less  conscious  effort — or,  in 
physiological  language,  with  less  and  less 
participation  on  the  part  of  the  higher 
centers  of  the  cerebrum.  We  are  not  con- 
cerned with  the  psychology  of  this  phenom- 
enon, much  less  is  this  the  place  for  specula- 
tion as  to  the  physiological  mechanism  in- 
volved. We  are  simply  concerned  with  its 
classification  as  a  distinct  thing  from  the 
ordinary  unconditioned  reflex. 

Perhaps  when  introducing  this  discus^ 
sion  of  reflexes  I  laid  undue  emphasis  on 
the  role  of  consciousness  in  the  acquisition 
of  conditioned  reflexes.     In  the  examples 
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cited  the  nervous  events  associated  with 
the  state  of  consciousness  do  indeed  play  a 
conspicuous  role.  If,  however,  the  essen- 
tial thing  about  this  reaction  is  what  we 
have  suggested,  namely,  that  the  connec- 
tion between  afferent  and  efferent  fibers  is 
a  path  blazed  through  the  nervous  sub- 
stance rather  than  a  definite  localized  con- 
duction through  specialized  neurones,  It 
would  seem  that  consciousness  comes  so 
frequently  into  play  merely  because  it  is 
through  the  nervous  substance  of  the  cere- 
brum that  such  paths  can  be  blazed  most 
readily,  and  the  activity  of  cerebral  centers 
carries  with  it  as  a  usual  thing  a  state  of 
consciousness.  If  this  be  true  there  is  no 
reason  why  conditioned  reflex  associations 
may  not  arise  between  subcortical  as  well 
as  between  cortical  centers ;  it  is  only  neces- 
sary that  the  centers  be  simultaneously  ac- 
tive, reflexly  or  otherwise;  and  possibly 
some  cases  of  associated  action  of  two  bul- 
bar or  spinal  centers — ^respiratory  and 
vaso-motor,  or  respiratory  and  cardio-in- 
hibitory — ^may  be  of  this  kind  rather  than 
distinct  collateral  connections  between  the 
neurones  of  the  two  centers.  This  is,  of 
course,  only  a  surmise,  but  it  is  clearly  a 
possibility  and  certainly  there  is  no  evi- 
dence whatever  to  exclude  it.  We  have 
been  too  quick  to  assume  that  coordinations 
are  always  effected  by  the  same  mechanism, 
and  that  too  the  kind  of  mechanism  pic- 
tured in  our  typical  reflex  arc.  An  un- 
proved assumption ;  and  so  long  as  it  is  an 
unproved  assumption  it  is  the  logical  thing 
to  keep  in  separate  categories  the  two 
classes  of  reactions  which  to-day  are  almost 
universally  thought  of  as  one  and  the  same. 

Theodore  Hough 

Univtebsity  op  Virginia 


TEE  DEDICATION  OF  THE  NEW  BUILDING 
OF  THE  MELLON  INSTITUTE 

The  new  $350,000  building  which  will  form 
the  permanent  home  of  the  Mellon  Institute 


of  Industrial  Research  and  School  of  Specific 
Industries  of  the  University  of  Pittsburgh, 
was  formally  dedicated  on  February  26.  This 
building,  the  gift  of  Messrs.  Andrew  William 
and  Richard  Beatty  Mellon,  of  Pittsburgh,  was 
especially  designed  for  the  needs  of  the  insti- 
tute; it  is  distinctly  modem  in  every  respect, 
and  complete  facilities  are  provided  for  the 
investigation  of  manufacturing  problems  and 
for  conducting  industrial  research  according 
to  the  practical  system  of  cooperation  between 
science  and  industry,  founded  by  the  late 
director  of  the  institute.  Dr.  Robert  Kennedy 
Duncan.  By  this  system,  an  industrialist  hav- 
ing a  problem  requiring  solution  may  become 
the  donor  of  a  fellowship  by  providing  the 
salary  of  the  researcher  selected  to  carry  out 
the  investigation  desired,  the  institute  supply- 
ing every  facility  for  the  work — ^laboratory 
space,  the  necessary  apparatus  and  supplies, 
library  facilities  and  advice  of  a  staff  expert 
in  industrial  research,  etc. 

The  new  home  of  the  Mellon  Institute  is  a 
five-story  and  attic  building.  The  basement 
contains  seven  rooms :  the  main  storeroom,  the 
boiler  room,  the  electric  furnace  room,  a  heavy 
apparatus  room,  a  room  equipped  for  low-tem- 
perature work,  the  machine  shop  and  a 
kitchen.  On  the  first,  the  main  floor,  are  lo- 
cated the  general  office,  the  director's  suite, 
the  office  of  the  editorial  department,  the  li- 
brary, the  office  and  laboratory  of  the  assistant 
directors,  the  assembly  hall,  a  special  apparatus 
room  and  a  dark-room  laboratory.  The  second 
and  third  floors  each  contain  ten  large  research 
laboratories  and  nine  small  ones;  the  fourth 
floor,  which  is  not  finished,  will  contain  an 
identical  number  of  laboratories  as  soon  as 
the  growth  of  the  institute  warrants  its  com- 
pletion.^ At  the  present  time  twenty-three 
fellowships  are  in  operation  and  forty  research 
chemists  are  engaged  in  a  study  of  the  variety 
of  industrial  problems  under  investigation  at 
the  institute. 

While  the  Mellon  Institute  i>ossesses  an  en- 
dowment of  its  own  and  has  its  own  board  of 
trustees,  it  is  an  integral  part  of  the  TTniver* 

iFor  a  full  description  of  the  new  building  of 
the  Mellon  Institute,  see  The  Journal  of  Industrial 
and  Engineering  Chemistry  for  April,  1915. 
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sity  of  Pittsburgh.  The  dedicatory  exercises 
were  accordingly  held  in  conjunction  with  the 
annual  charter-day  exercises  of  the  university. 
The  chancellor  of  the  university.  Dr.  Samuel 
Black  McCormick,  presided  at  the  dedication 
ceremonies,  which  took  place  at  11:00  a.m.  in 
Soldiers'  Memorial  HalL  Following  the  ad- 
dress of  the  day  by  Dr.  Rossiter  Worthington 
Kaymond,  the  dean  of  American  mining  engi- 
neers, on  '*  Knowledge  and  Research,"  Dr.  W.  J. 
Holland,  director  of  Carnegie  Museum  and 
formerly  chancellor  of  the  university,  made 
the  presentation  speech  in  connection  with  the 
dedication  of  the  Mellon  Institute,  on  behalf 
of  Andrew  W.  and  Richard  B.  Mellon,  the 
donors.  After  a  brilliant  eulogy  of  the  Messrs. 
Mellon  and  a  splendid  tribute  to  their  gener- 
osity. Dr.  Holland  said  in  part: 

In  a  certain  sense,  Mr.  Chancellor,  this  building 
IB  a  memorial  to  Bobert  Kennedy  Duncan.  On  one 
aide  of  the  entrance  is  a  bronze  slab  inscribed  with 
the  name  of  Thomas  Mellon;  on  the  other  side  of 
the  entrance  is  a  bronze  slab  inscribed  with  the 
name  of  Bobert  Kennedy  Duncan.  But,  Mr.  Chan- 
cellor, this  splendid  edifice  erected  upon  the  campus 
of  our  university  is  more  than  a  cenotaph.  It  not 
merely  commemorates  the  names  and  careers  of 
those  of  whom  I  have  spoken,  but  it  is  intended  to 
serve  as  the  seat  of  advanced  inquiries  along  sci- 
entific lines,  which  will  tend  to  the  promotion  not 
merely  of  intellectual  culture,  but  of  industrial  suc- 
cess, and  that  not  merely  in  this  great  ''workshop 
of  the  world,''  where  it  is  located,  but  throughout 
the  land.  In  creating  this  institution  our  dear 
friends  have  been  actuated  by  a  high  and  intelli- 
gent purpose.  Large  experience  in  great  industrial 
enterprises  has  taught  them  the  importance  of 
chemistry  and  physics  in  their  application  to  the 
industrial  arts,  and  they  feel  that,  wonderful  as 
has  been  the  progress  made  within  the  last  cen- 
tury, there  are  untold  mysteries  in  nature  which 
have  not  yet  been  revealed,  but  which,  if  uncov- 
ered, are  capable  of  being  used  for  the  welfare  of 
mankind.  And  so  they  have  created  and  are  to-day 
placing  in  the  custody  of  you,  gentlemen  of  the 
board  of  trustees,  this  institution,  which  is  capable 
of  becoming,  when  wisely  and  intelligently  admin- 
istered, a  mighty  implement  for  the  advancement 
of  human  welfare. 

Dr.  George  Hubbard  Clapp,  president  of  the 
board  of  trustees  of  the  university,  delivered 


the  speech  of  acceptance.  He  expressed  ap- 
preciation of  the  gift  and  understanding  of 
the  importance  of  the  work  for  which  the 
building  has  been  erected. 

The  final  ceremony  of  the  exercises  was  the 
conferring  of  fifteen  honorary  degrees,  as 
follows : 

Doctor  of  Laws 

Edward  Williams  Morley,  honorary  president  of  the 
Eighth  International  Congress  of  Applied  Chem- 
istry. 

John  Ulric  Nef ,  head  of  the  department  of  chemis- 
try of  the  University  of  Chicago. 

Arthur  Amos  Noyes,  professor  of  theoretical  chem- 
istry and  director  of  the  Besearch  Laboratory 
of  Physical  Chemistry,  Massachusetts  Institute 
of  Technology. 

Bossiter  Worthington  Baymond,  secretary  emeritus 
of  the  American  Institute  of  Mining  Engineers. 

Ira  Bemsen,  former  president  and  professor  emer- 
itus of  chemistry,  Johns  Hopkins  University. 

Theodore  William  Bichards,  professor  of  chemistry 
and  director  of  the  Gibbs  Memorial  Laboratory, 
Harvard  University. 

Doctor  of  Science 

John  Jacob  Abel,  professor  of  pharmacology,  Johns 
Hopkins  University. 

George  Hubbard  Clapp,  president  of  the  Pittsburgh 
Testing  Laboratory  and  of  the  Board  of  Trustees 
of  the  University  of  Pittsburgh. 

Elbert  Henry  Gary,  chairman  and  chief  executive 
ofiicer  of  the  United  States  Steel  Corporation. 

John  Hays  Hammond,  consulting  mining  engineer. 

Henry  Marion  Howe,  former  professor  of  metal- 
lurgy, Columbia  University. 

Doctor  of  Chemical  Engineering 

William  Hultz  Walker,  professor  of  chemical  engi- 
neering, Massachusetts  Institute  of  Technology. 

Milton  C.  Whitaker,  professor  of  industrial  and 
engineering  chemistry,  Columbia  University. 

Doctor  of  CTiemistry 

Charles  Lathrop   Parsons,   chief  mineral  chemist, 

Bureau  of  Mines. 
Edgar  Fahs  Smith,  provost  of  the  University  of 

Pennsylvania. 

Immediately  after  the  close  of  the  dedicatory 
exercises,  the  trustees,  faculty  and  guests  of 
the  university  met  at  a  luncheon  in  the  Uni- 
versity  Club.     The  remainder  of  the   after- 
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noon  was  devoted  to  an  inspection  of  the  new 
building  of  the  Mellon  Institute. 

The  recipients  of  honorary  degrees  were  the 
guests  of  the  university  at  the  annual  alumni 
banquet  held  at  the  Schenley  Hotel  from  6 :00 
to  8 :30  P.M.  The  speakers  at  this  dinner  were 
Dr.  Kaymond  F.  Bacon,  director  of  the  Mellon 
Institute,  who  responded  to  "  The  Mellon  Insti- 
tute"; Dr.  Walther  Riddle,  who  gave  a  his- 
torical sketch  of  the  department  of  chemistry 
of  the  university;  Hon.  Elbert  H.  Gary,  chair- 
man of  the  United  States  Steel  Corporation; 
Dr.  Theodore  William  Kichards,  who  spoke  on 
"  The  Practical  Use  of  Besearch  in  Pure  Sci- 
ence "  and  extended  Harvard's  congratulations 
to  Pittsburgh  upon  the  acquisition  of  the 
Mellon  Institute;  and  Chancellor  Samuel 
Black  McCormick,  who  completed  the  toast 
list  with  an  eloquent  response  to  "  The  Uni- 
versity,'' in  which  he  stated  that  the  gift  of 
the  Mellon  Institute  had  placed  a  great  respon- 
sibility upon  the  University  of  Pittsburgh  as 
well  as  having  been  a  priceless  acquisition; 
that  the  university  was  ready  to  meet  the 
responsibility  and,  he  felt  sure,  would  show 
the  donors  and  the  country  at  large  that  it 
would  make  the  most  of  the  great  benefaction. 

Judge  Gary's  address  was  in  part  as  follows : 

In  humankind  there  is  an  element  which  is  in- 
terested in,  if,  indeed,  it  does  not  actually  enjoy 
reading  or  listening  to,  adverse  references  to  the 
character  or  conduct  of  an  individual  or  association 
of  individuals,  and,  by  reason  of  this  fact,  agencies 
for  the  collection  and  distribution  of  unfavorable 
comments  have  become  more  or  less  popular.  A 
questionable  kind  of  success  is  often  realized  by  the 
individual  or  the  publication  whose  energies  are 
devoted  to  frequent  and  furious  personal  attack 
against  the  standing  or  the  action  of  others.  These 
efforts  sometimes  take  the  form  of  individual  work, 
investigations  by  committees  or  commissions  cre- 
ated by  the  legislatures  or  congresses,  or,  in  excep- 
tional cases,  even  by  judicial  branches  of  govern- 
ment, such  as  grand  juries,  with  their  inquisitorial 
power.  Oftentimes  the  investigators  are  not  only 
utterly  incompetent,  but  they  are  prejudiced  and 
willfuUy  repress  many  of  the  pertinent  and  mate- 
rial facts.  They  seek  to  produce  for  circulation  and 
criticism  only  information  calculated  to  bring  re- 
proach upon  the  persons  involved  in  the  inquiry. 
No  one  is  exempt  from  these  criticisms. 


Circumstances  seem  to  show  that  we  are  ap- 
proaching the  time  when  the  investigator  wUl  be 
investigated;  when  the  criticizer  wiU  be  criticized; 
when  committees  and  commissions  will  be  brought 
before  other  similar  bodies  for  judgment.  It  would 
be  interesting  to  the  public  if  it  could  be  in- 
formed of  the  real  motives  which  have  prompted 
some  of  the  official  inquiries,  and  if  it  could  learn 
of  the  unfair  methods  which  have  been  sometimes 
pursued,  and  if  it  should  know  the  amount  of  gov- 
ernmental funds  which  have  been  appropriated  for 
the  use  of  committees  and  how  they  have  been  dis- 
bursed; in  fact,  if  some  of  those  participating 
could  be  subjected  to  the  same  scrutiny  which  they 
have  exercised. 

The  general  attitude  of  the  great  newspapers  of 
to-day  is  fair  and  just.  They  influence  and  are 
influenced  by  the  general  public.  They  reflect  the 
general  sentiment.  This  is  most  important  in  con- 
sidering the  future  welfare  of  this  country. 

If  the  picture  which  I  have  drawn  is  a  true  one, 
then  the  course  before  us,  which  leads  to  prosperity, 
success  and  happiness,  is  plain  and  we  will  pursue 
it.  We  must  conduct  affairs  in  our  charge  with  the 
expectation  that  we  shall  be  criticized. 

After  the  banquet,  the  new  building  of  the 
Mellon  Institute  was  thrown  open  for  a  recep- 
tion of  friends  of  the  institute.  The  rooms  of 
the  main  floor  were  used  for  the  reception, 
although  the  entire  building  was  open  for  in- 
spection. On  the  evening  of  February  27,  the 
first  Mellon  lecture  was  delivered  by  Professor 
John  Jacob  Abel,  of  Johns  Hopkins  Univer- 
sity, in  the  assembly  hall  of  the  institute; 
Dr.  Abel's  subject  was  "Experimental  and 
Chemical  Studies  of  the  Blood  and  Their 
Bearing  on  Medicine." 

W.  A.  HA.M0R 

The  Mellon  Institute  of 
Industrial  Bxseabch 


CHAELE8  EDWIN  BE88ET 

The  Botanical  Society  of  Washington  at  its 
one  hundred  and  third  regular  meeting,  March 
2,  1915,  unanimously  passed  the  following 
resolutions  upon  the  death  of  Doctor  Charles 
E.  Bessey,  dean  and  professor  of  botany  at  the 
University  of  Nebraska. 

Whereas,  In  the  recent  death  of  Professor 
Charles  E.  Bessey,  botany  has  lost  one  of  its  ablest 
investigators  and  teachers^  one  of  the  pioneers  in 
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the  introdnetion  of  the  present  laboratory  meth- 
ods of  teaching  biology^  and 

Whereas,  He  was  widely  known  and  highly  re- 
spected by  his  fellow  botanists,  and  beloved  by 
his  numerous  students  in  whose  welfare  and  suc- 
cess he  took  the  keenest  personal  interest,  and 

Whbbeas,  The  death  of  such  a  man  comes  as  a 
personal  loss  to  all  American  botanists;  therefore 
be  it 

Besolved,  That  the  Botanical  Society  of  Wash- 
ington express  its  deep  sense  of  regret  and  extend 
to  Ids  family  its  deepest  sympathy  in  their  great 
bereavement;  be  it  further 

Besolved,  That  a  copy  of  these  resolutions  be 
spread  upon  the  minutes  of  this  society  and  sent 
to  the  immediate  relatives  of  the  deceased  and  to 

SCIENCB.  PeRLEY   SPATTLDmO, 

Corresponding  Secretary 


SCIENTIFIC  NOTES  AND  NEWS 

The  annual  general  meeting  of  the  Amer- 
ican Philosophical  Society  will  be  held  in  the 
hall  of  the  society  at  Philadelphia  on  April  22, 
23  and  24,  beginning  at  2  p.m.  on  Thursday, 
April  22. 

Sm  J.  J.  Thomson  has  been  elected  presi- 
dent of  the  Physical  Society,  London.  Prince 
B.  Galitzin  has  been  made  an  honorary  fellow 
of  the  society. 

The  gold  medal  of  the  British  Institution 
of  Mining  and  Metallurgy  has  been  awarded 
to  Dr.  Willet  Q.  Miller,  geologist  of  Ontario. 

At  the  meeting  of  the  Boyal  Geographical 
Society  on  February  22,  Mr.  Page,  the  Amer- 
ican ambassador,  presented  to  Dr.  Scott  Keltic, 
secretaiy  of  the  Koyal  Geographical  Society, 
the  Cullum  gold  medal,  awarded  to  him  by  the 
American  Geographical  Society. 

Mr.  John  S.  Longwell,  O.E.  (Cornell,  '10), 
of  the  Beclamation  Service,  has  been  awarded 
the  prize  given  annually  by  the  American  Soci- 
ety of  Civil  Engineers  for  the  best  paper  by 
a  junior  member  of  the  society. 

The  Samuel  D.  Gross  prize  of  the  Philadel- 
phia Academy  of  Medicine  for  the  year  1915 
has  been  awarded  to  Dr.  John  Lawrence  Yates, 
Milwaukee,  for  his  essay  entitled  "  Surgery  in 
the  Treatment  of  Hodgkin's  Disease."  The 
amount  of  this  prize  is  $1,500. 


Mr.  W.  H.  Hoyt,  C.E.  *90,  College  of  Engi- 
neering, University  of  Minnesota,  assistant 
chief  engineer  of  the  D.  M.  N.  Bailroad,  has 
been  elected  president  of  the  Minnesota  State 
Surveyors  and  Engineers  Society. 

The  Atlanta  Neurological  Society  was  or- 
ganized February  11,  with  the  following 
officers:  president.  Dr.  E.  Bates  Block;  vice- 
president ,  Dr.  Hansell  Crenshaw';  secretary. 
Dr.  Lewis  M.  Gaines.  The  society  will  hold 
its  meetings  on  the  second  Thursday  of  each 
month. 

The  Journal  of  the  American  Medical  As- 
sociation states  that  Dr.  William  J.  Mayo,  of 
Kochester,  Minn.,  was  the  guest  of  honor  at 
the  Detroit  Academy  of  Medicine  on  February 
23.  On  February  22,  Dr.  Mayo  was  the  prin- 
cipal speaker  at  foundation-day  exercises  of 
the  department  of  medicine  and  surgery  at 
the  University  of  Michigan,  Ann  Arbor,  and 
on  February  24  the  Kalamazoo  Academy  of 
Medicine  gave  a  luncheon  in  honor  of  Dr. 
Mayo,  after  which  he  gave  an  address  on 
"  Some  General  Considerations  which  influ- 
ence the  Advisability  of  Surgical  Treatment.'* 
Dr.  Charles  H.  Mayo  was  the  guest  of  honor 
at  the  twentieth  annual  banquet  of  the  Kansas 
City  Academy  of  Medicine,  February  27.  Dr. 
Jefferson  D.  Griffith  presided  and  Dr.  Mayo 
delivered  an  address  on  "Why  Gastro- 
Enterostomy  Fails  to  Cure." 

The  Harvard  University  unit  for  service  at 
the  American  Ambulance  Hospital  in  Paris 
left  on  March  17,  to  serve  until  June  30. 
Members  of  the  unit  are:  H.  Cushing,  '95, 
M.D.,  A.M.,  Moseley  professor  of  surgery,  as 
head  surgeon;  H.  B.  Greenough,  '92,  assistant 
professor  of  surgery,  surgeon  and  executive 
officer;  R.  P.  Strong,  professor  of  tropical 
medicine,  bacteriologist;  K.  B.  Osgood,  M.D., 
'99,  instructor  in  orthopedics,  orthopedic  sur- 
geon; B.  Vincent,  '98,  assistant  in  surgery, 
assistant  surgeon ;  W.  M.  Boothby,  '02,  lecturer 
in  anesthesia,  anesthetist;  F.  A.  CoUer,  '12, 
M.D.;  E.  C.  Cutler,  '13,  M.D.;  P.  D.  Wilson, 
and  M.  N.  Peterson,  '14,  MJ).,  resident  sur- 
geons; L.  G,  Barton,  Jr.,  '12,  M.D.,  surgical 
assistant;  O.  F.  Sogers,  Jr.,  '12,  M.D.,  medical 
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assistant;  G.  Benet,  '13,  M.D.,  laboratory  as- 
sistant; and  Miss  Edith  I.  Cox,  Miss  G^^paldine 
K.  Martin,  Miss  Helen  Park  and  Miss  Marion 
Wilson,  operating  nurses. 

Dr.  R.  a.  Reeves,  professor  of  optHalmology 
in  the  University  of  Toronto,  president  of  the 
British  Medical  Association  for  the  meeting 
held  in  Toronto  in  1906,  has  become  professor 
emeritus. 

Dr.  B.  H.  a.  Groth  has  resigned  his  posi- 
tion as  plant  physiologist  in  the  department  of 
botany  of  the  New  Jersey  College  experiment 
Station,  to  become  director  of  the  experiment 
station  under  the  government  of  the  Republic 
of  Panama.  After  April  15  he  will  be  in 
Panama  City. 

Dr.  Karl  Van  Norden,  formerly  in  the  re- 
search department  of  John  Hopkins  Hospital, 
who  has  been  an  officer  in  the  German  army 
since  the  beginning  of  the  war,  was  seriously 
wounded  at  the  battle  of  Lodz  but  is  now 
about  to  return  to  the  front. 

Dr.  E.  O.  Hovey,  of  the  American  Museum 
of  Natural  History,  has  gone  to  the  West 
Indies  to  continue  the  studies  on  the  volcanoes 
of  the  Lesser  Antilles,  which  he  began  some 
years  ago  when  the  great  eruptions  on  the 
islands  of  Martinique  and  St.  Vincent  oc- 
curred. He  will  devote  his  time  particularly  to 
the  Grande  Soufriere  of  Guadeloupe,  Mount 
Pele  of  Martinique,  the  Soufriere  of  St.  Vin- 
cent and  the  boiling  lake  of  Dominica,  collect- 
ing gases  from  the  fumeroles  and  making  tem- 
perature observations,  and  taking  note  of  the 
changes  which  have  occurred  since  his  visit 
in  1908.  The  expedition  is  undertaken  through 
the  aid  given  to  the  museum  by  the  Angelo 
Heilprin  Exploration  Fund  established  by 
Mr.  and  Mrs.  Paul  J.  Sachs. 

The  departments  of  geology  of  Harvard 
University  and  Massachusetts  Institute  of 
Technology  announce  that  Dr.  Ralph  Arnold 
will  give  a  series  of  ten  lectures  on  the  "  Geol- 
ogy of  Petroleum."  The  first  ^ve  lectures  will 
be  given  from  4:30  to  6:30  p.m.  on  April  5, 
6,  7,  8  and  9  in  the  geological  department  at 
Harvard.  The  last  five  lectures  will  be  given 
from  4 :30  to  6 :30  p.m.  on  April  12,  18,  14,  16 


and  16  in  the  geological  department  of  the 
institute. 

F.  0.  Lanqenberg,  of  Harvard  University, 
and  R.  G.  Webber,  of  Ohio  University,  Athens, 
Ohio,  at  the  recent  New  York  meeting  of  the 
American  Listitute  of  Mining  Engineers  read 
a  paper  on  the  Structure  and  Hysteresis  Loss 
in  Medium-Carbon  Steel.  It  was  illustrated 
by  microphotographs  of  the  physical  structure, 
and  curves  of  the  hysteresis  loss  in  a  series  of 
steels  heat-treated  to  different  temperatures. 

Professor  0.  F.  Shoop,  of  the  Experimental 
Engineering  Department  of  the  College  of 
Engineering  of  the  University  of  Minnesota, 
recently  read  a  paper  before  the  Minnesota 
Society  of  Engineers  and  Surveyors  in  annual 
convention  in  St.  PauL  The  title  of  the  paper 
was  "The  Abrasion  Value  of  Various  Con- 
crete Aggregates  in  Concrete  Roads." 

A  MEMORIAL  tablet  has  been  placed  in  the 
house  at  Cosenza,  Itfdy,  where  the  eminent 
alienist,  B.  Miraglia,  was  born,  and  a  similar 
tablet  is  to  be  placed  in  the  insane  asylum  at 
Aversa,  the  scene  of  his  work,  and  a  street  in 
Aversa  is  to  be  named  after  him. 

Miss  Davy,  niece  of  Sir  Humphry  Davy,  has 
presented  to  the  Royal  Institution,  London,  a 
bust  of  the  great  chemist  executed  by  Samuel 
Joseph  in  1822. 

Frank  Asbury  Sherman,  professor  of  mathe- 
matics at  Dartmouth  College  from  1871  until 
his  retirement  as  professor  emeritus  in  1911, 
died  on  February  25  in  his  seventy-fourth 
year. 

Sir  George  Turner,  distinguished  for  his 
work  on  the  rinderpest  and  on  leprosy,  died 
on  March  12  at  the  age  of  sixty-four  years 
from  leprosy,  contracted  during  research  work 
to  discover  a  cure  for  the  disease. 

Dr.  E.  von  Esmarch,  formerly  director  of 
the  Kaiser  Wilhelm  Institute  at  Dresden,  died 
on  February  6,  at  the  age  of  fifty-nine  years. 

Dr.  Julius  Arnold,  professor  of  patho- 
logical anatomy  at  the  University  of  Heidel- 
berg, died  on  February  6,  in  his  eightieth 
year. 

The  Washingrton  Academy  of  Sciences  held 
a  joint  meeting  with  the  Biological  Society 
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on  March  11,  in  the  Auditorium  of  the  new 
National  Museum,  when  there  was  a  lecture 
hy  Mr.  Wilfred  H.  Osgood,  of  the  Field  Mu- 
seum of  Natural  History,  who  was  engaged 
on  a  8x>ecial  investigation  of  the  fur-seal  ques- 
tion for  the  Department  of  Commerce  during 
the  sununer  of  1914.  BLis  subject  was  "Fur 
Seals  and  Other  Animals  on  the  Prihiloff  Is- 
lands." 

DiRECTOB  John  F.  Hayford,  of  the  college 
of  engineering.  Northwestern  University,  ad- 
dressed a  group  of  graduate  students  and  pro- 
fessors of  the  University  of  Wisconsin  on  the 
subject  of  "  Isostasy  "  on  March  1.  That  even- 
ing he  addressed  the  Science  Club  of  the  same 
institution  on  the  decision  in  regard  to  the 
Panama-Costa-Kico  Boundary  Dispute.  Di- 
rector Hayford  was  chairman  of  the  committee 
appointed  by  the  chief  justice  of  the  United 
States,  which  made  a  personal  investigation 
and  survey. 

Dr.  Lafayette  B.  Mendel,  professor  of 
physiological  chemistry  in  Yale  University,  ad- 
dressed the  Johns  Hopkins  Hospital  Medical 
Society  at  Baltimore,  March  1,  on  "  Nutrition 
and  Growth.^' 

The  tenth  lecture  before  the  Harvey  So- 
ciety was  given  on  March  13,  at  the  New  York 
Academy  of  Medicine,  by  Professor  Elliott  P. 
Joslin,  of  Harvard  University,  on  "  Carbohy- 
drate Utilization  in  Diabetes,  based  upon 
Studies  of  the  Bespiration,  Urine  and  Blood." 

Dr.  Charles  S.  Berkey,  associate  professor 
of  geology  in  Columbia  University,  will  give 
the  last  of  the  Jessup  lectures  on  "  Origin  and 
Meaning  of  Some  Fundamental  Earth  Struc- 
tures" at  the  American  Museum  of  Natural 
History  on  March  26.  The  subject  of  the  lec- 
ture is  "The  Relation  of  Structural  Geology 
to  Practical  Undertakings." 

Professor  Edward  H.  WHiLUMs,  Jr.,  of 
Woodstock,  Vt,  for  many  years  head  of  the 
department  of  mining  and  geology  at  Lehigh 
and  now  a  lecturer  of  the  university,  gave  two 
lectures  in  February  before  the  students.  His 
subjects  were  "  The  Geology  of  the  Lehigh 
Valley"  and  "The  Formation  of  the  Alle- 
gheny River." 


The  American  Association  of  Pathologists 
and  Bacteriologists,  of  which  Dr.  Leo  Loeb, 
St.  Louis,  is  president,  will  meet  in  St.  Louis, 
on  April  2  and  3.  The  meetings  will  be  held 
in  the  pathological  department  of  Washington 
University  Medical  School  and  in  the  library 
of  the  St.  Louis  University.  Preceding  these 
meetings  on  April  1  will  be  held  the  annual 
meeting  of  the  American  Association  for  Can- 
cer Research  and  the  annual  meeting  of  the 
Liternational  Association  of  Medical  Mu- 
seums. These  meetings  will  be  held  in  the 
laboratories  of  the  Washingrton  University 
Medical  School. 

The  seventh  semi-annual  meeting  of  the 
American  Listitute  of  Chemical  Engineers 
will  be  held  in  San  Francisco,  Calif.,  from 
August  25  to  28.  An  itinerary  is  being  ar- 
ranged so  that  the  natural  scenery  of  the  west 
may  be  seen  and  also  some  of  the  more  impor- 
tant mining  operations  as  well  as  the  typical 
chemical  industries  of  California. 

The  senate  of  the  Kaiser  Wilhelm  Society 
for  the  Advancement  of  Science  at  a  session 
held  on  January  23,  determined  to  break 
ground  for  the  projected  Kaiser  Wilhelm  In- 
stitute for  Physiology  and  for  the  Study  of 
the  Brain.  The  Kaiser  Wilhelm  Institute  for 
Biology  is  soon  to  be  opened  at  Dahlem. 


UNIVEB8ITT    AND    EDUCATIONAL    NEWS 

At  the  convocation  at  the  University  of 
Chicago,  on  March  16,  Julius  Rosenwald  Hall, 
devoted  to  the  work  of  the  departments  of 
geology  and  geography,  was  dedicated.  The 
building,  a  gift  from  Mr.  Julius  Rosenwald, 
a  trustee  of  the  university,  has  cost  approxi- 
mately $260,000. 

The  Arnold  Biological  Laboratory,  ground 
for  which  was  broken  at  Brown  University 
last  summer,  is  practically  completed  and  will 
be  put  into  use  for  regular  class  work  with 
the  reopening  of  college  after  the  spring  recess. 
The  building,  which  is  three  stories  in  height, 
117  feet  long  and  62  feet  wide,  will  cost  when 
finished  $80,000,  and  $30,000  more  will  be  ex- 
pended upon  the  equipment.  The  cost  of  the 
building  will  be  covered  by  a  bequest  made  to 
the  university  for  the  purpose  by  the  late  Dr. 
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Oliver  H.  Arnold,  while  the  funds  for  equip- 
ment have  been  subscribed. 

Professor  Thomas  S.  Fisee  has  been  desig- 
nated as  administrative  head  of  the  Columbia 
University  department  of  mathematics  for 
two  years  beginning  July  1,  in  the  place  of 
Professor  Cassius  J.  Keyser,  who  retires  at 
his  own  request. 

Mr.  Morris  M.  Wells,  of  the  University  of 
Illinois,  has  been  appointed  instructor  in  the 
department  of  zoology  in  the  University  of 
Chicago. 

The  Benjamin  Peirce  instructorships  in 
mathematics  at  Harvard  University,  the  terms 
of  whose  establishment  were  recently  an- 
nounced in  SoEBNOE,  have  now  been  filled  for 
the  year  1915-16  by  the  appointment  of  Dr. 
Edward  Kircher  and  Dr.  Qeorge  A.  Pfeiffer. 


DISCUSSION  AND  COBBBSPONDENCB 
THE  FUNDAMENTAL  EQUATION  OF  ME0HANI08 

To  THE  EorroB  of  Soienoe  :  Professor  Hunt- 
ington's letter  in  Soienoe  of  February  5  is  an 
important  contribution  to  the  subject  of  the 
teaching  of  elementary  dynamics,  but  the  fact 
that  he  and  Professor  Hoskins  are  not  in 
agreement  on  'Hhe  question  whether  F  =  ma 
or  F/F'  =  A/A'  is  the  better  form  in  which 
to  introduce  the  fundamental  equation  of 
mechanics"  shows  that  something  remains  to 
be  said  on  the  subject.  In  my  opinion  neither 
of  these  equations  ought  to  be  considered  as 
fundamental,  for  both  are  derived  from  more 
elementary  equations. 

Professor  Himtington  objects  to  i^  =  ma  for 
certain  reasons.  He  might  have  made  other 
objections  to  it:  for  example,  the  equation  is 
not  true  in  the  ordinary  English  system  (foot- 
pound-second) until  it  is  hybridized  by  valuing 
either  F  or  m  in  some  other  unit  than  pounds 
(poundal  or  gee-pound)  or  a  in  "gravitals" 
(instead  of  feet)  per  second  per  second  (1 
gravital  =  32.174  feet),^  or  else  the  letter  m  is 

1  The  writer  invented  the  '  *  gravital ' '  and  also 
the  <'timal"  (=1/32.2  of  a  second)  over  20  years 
ago  as  antidotes  to  the  "poundal,"  merely  to  serve 
as  ''horrible  examples"  of  what  might  be  done  in 
the  way  of  introducing  still  further  confusion  into 
our    systems    of    units.      He    also    invented    the 


explained  as  not  being  quantity  of  matter  in 
pounds,  but  only  the  quotient  or  ratio  W/g, 
Neither  is  it  true  in  the  metric  kilogram-meter- 
second  system.  (I  do  not  think  the  metric 
people  have  yet  tried  to  introduce  a  "kilo- 
grammal"  or  a  ''gee-kilogram.")  It  is  of 
course  true  in  the  dyne-centimeter-gramme- 
second  system,  but  this  system  is  only  used  in 
higher  physical  theory,  and  it  should  not  be 
inflicted  on  young  students.  The  equation 
F  =  ma  is,  however,  a  handy  equation  to  work 
with  when  it  is  understood  that  m  is  merely 
a  conv^itional  symbol  for  W/g. 

The  equation  F/F'  =  A/A'  may  be  useful 
for  some  purposes,  but  I  agree  with  Professor 
Hoskins  in  not  accepting  it  as  fundamental  or 
as  the  best  equation  to  be  used  as  an  introduc- 
tion of  the  subject.  Each  of  the  equations 
being  open  to  objection,  I  wish  that  both  Pro- 
fessor Hoskins  and  Professor  Huntington 
would  consider  the  following  treatment  of  the 
subject,  and  let  me  know  what  objections 
there  are  to  it. 

Quoting  Professor  Huntington's  words: 
"The  first  serious  problem  which  confronts 
the  teacher  of  dynamics  is  the  problem  of 
making  the  student  understand  the  effect 
which  a  force  produces  when  it  acts  on  a  mate- 
rial particle"  (I  would  substitute  the  word 
"body"  for  material  particle). 

Let  us  start  with  the  student  just  out  of 
the  grammar  school,  who  has  never  studied 
physics,  but  who  understands  the  simplest 
forms  of  algebraic  equations,  and  how  to 
make  a=F/m  out  of  F  =  ma,  He  already 
knows  the  ordinary  meaning  of  the  words  time, 
space,  force,  matter  (or  stuff,  solid,  liquid  or 
gas).  He  may  be  told  that  the  word  "body" 
means  a  piece  or  chunk  of  stuff,  and  that 
velocity  is  just  another  name  for  speed.  He 
knows  that  force  may  be  measured  by  a  spring 
balance,  and  that  the  quantity  of  matter  in  a 
body  may  be  determined  by  weighing  it  on 
grocer's  even-balance  scale  or  on  a  platform 

"maflBal"  =  32.2  pounds,  but  that  has  got  into 
some  text-books  disguised  tmder  the  names  of 
"gee-pound,"  slug,  and  "engineers  unit  of 
mass."  The  latter  term  is  especially  objection- 
able, for  it  has  never  been  used  by  engineers. 
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scale;  provided  it  is  weighed  at  any  place  other 
than  the  imaginary  "  point  of  zero  gravity.'^ 

The  fundamental  problem  to  be  considered 
by  the  student  is:  Given  a  constant  force  F 
lbs.  acting  for  T  seconds  on  a  quantity  of 
matter  W  lbs.,  at  rest  at  the  beginning  of  the 
time,  but  free  to  move,  what  are  the  results, 
assuming  that  there  is  no  f  rictional  resistance  ? 

The  first  result,  which  is  already  known  by 
the  boy,  is  motion,  at  a  gradually  increasing 
velocity.  What  the  relation  is  between  the 
elapsed  time  and  the  velocity  may  be  deter- 
mined by  experiment.  He  may  take  a  moving 
picture,  with  60  films  per  second,  of  a  body 
falling  alongside  of  a  rod  marked  with  feet 
and  inches.  He  may  tow  a  boat  having  a  load 
of  1,000  lbs.  with  a  force  of  say  1  lb.,  exerted 
through  a  string  and  measured  by  a  spring 
balance,  alongside  of  a  tow  path  on  which  a 
tape  line  is  stretched;  or  there  may  be  an  At- 
wood  machine  in  the  high  school  on  which 
experiments  may  be  made.  By  these  experi- 
ments he  will  learn  the  fimdamental  facts  of 
dynamics  and  establish  the  fundamental  equa- 
tion. The  facts  are  that  the  velocity  varies 
directly  as  the  time  and  as  the  force,  and  in- 
versely as  the  quantity  of  matter,  and  the 
equation  is  V  <x)FT/W  or  V  =  KFT/W, 
K  being  a  constant  whose  value  is  approxi- 
mately 32,  provided  F  is  in  feet  per  second, 
F  and  W  in  pounds  and  T  in  seconds. 

The  accurate  determination  of  K  requires 
the  most  refined  experiments,  involving  pre- 
cise measurements  of  both  F  and  W,  and  of 
8,  the  distance  traversed  during  the  time  T, 
from  which  V  is  determined,  and  precautions 
to  eliminate  resistance  due  to  friction  of  air 
or  water  or  of  the  machine  used  in  the  experi- 
ments. When  these  refined  experiments  have 
been  made  it  has  been  found  that  the  value  of 
K  is  32.1740,  and  this  figure  is  twice  the  num- 
ber of  feet  that  the  body  would  fall  in  vacuo 
in  one  second  at  or  near  latitude  45^  at  the  sea 
level.  It  is  commonly  represented  by  g,  or  by 
g^  to  distinguish  it  from  other  values  of  g  that 
may  be  obtained  by  experiments  on  falling 
bodies  (or  on  pendulums)  at  other  latitudes 
and  elevations.  The  fundamental  equation 
then    is  V  =  FTg/W  (1) 


The  velocity  F  is  a  derived  quantity,  derived 
from  measurements  of  space  (or  distance) 
and  time.  If  a  body  is  moving  at  a  uniform 
speed,  such  as  the  minute  hand  of  a  watch,  V 
is  a  constant,  and  the  distance  varies  directly 
as  the  time,  and  is  the  product  of  the  velocity 
and  the  time,  8=VT.  But  if  the  velocity 
varies  directly  as  the  time  (uniformly  acceler- 
ated motion),  as  in  the  case  of  the  problem 
we  are  considering,  then  the  distance  is  the 
product  of  the  mean  velocity  and  the  time. 
Since  in  our  problem  the  body  starts  from  rest 
when  the  velocity  is  0,  and  the  velocity  is  V 
at  the  end  of  the  time  T,  the  mean  velocity  is 
J 7  and  the  distance  is  iVT,  whence  V  =  28 /T 
and  T  =  28/V. 

The  velocity  V  in  feet  per  second,  at  the  end 
of  the  time  T  is  numerically  equal  to  the  num- 
ber of  feet  the  body  would  travel  in  one  second 
after  the  expiration  of  the  time  T  if  the  force 
had  then  ceased  to  act  and  the  body  continued 
to  move  at  a  uniform  velocity. 

The  fundamental  equation  might  be  written 
28/T  =  FTg/W,  which  is  equivalent  to 
8=FT^g/2Wj  but  as  this  is  somewhat  more 
cumbersome  than  the  simpler-looking  equation 
V  =  FTg/W,  this  latter  equation  is  more  con- 
venient as  the  fimdamental  equation.  It  ex- 
presses the  facts  that  the  velocity  varies  di- 
rectly as  F  and  T  and  inversely  as  W,  and 
that  the  velocity  equals  the  product  of  F,  T 
and  g  divided  by  W.  Let  us  further  consider 
the  two  equations  Y  =  FTg/W  (1)  and 
8=  FTg/2W  (2). 

We  have  dealt  with  four  elementary  quan- 
tities F,  T,  8,  W,  one  derived  quantity  V, 
and  one  constant  figure  32.1740.  It  is  under- 
stood that  F  is  measured  in  standard  pounds 
of  force,  the  standard  pound  of  force  being  the 
force  that  gravity  exerts  on  a  pound  of  matter 
at  the  standard  location  where  ^  =  32.1740. 

Each  equation  contains  four  variables  V,  F, 
T,  W,  or  8,  F,  T,  W,  and  in  either  equation 
if  values  be  given  to  any  three  out  of  the  four 
the  fourth  may  be  found.  By  ordinary  algebraic 
transposition,  or  by  giving  new  symbols  to  the 
product  or  quotient  of  two  of  the  variables, 
many  different  equations  may  be  derived  from 
them,  some  of  which  are  more  curious  than 
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useful.  It  is  well  not  to  giye  the  student  too 
many  of  them  or  he  will  become  confused. 

Here  are  some  conclusions  that  may  foe  de- 
rived from  the  equations,  (1)  and  (2). 

From  (1),  let  F  =  W,  the  case  of  a  body 
falling  at  latitude  45°  at  the  sea  level;  then 
V  =  gT.  If  r  also  =  1,  then  V  =  g,  that  is 
the  velocity  at  the  end  of  1  second  is  g. 

In  the  equation  V  =  gT  substitute  for  T  its 
value  28 /Y  and  we  have  V  =^2g8/V,  whence 
Y^  =  2g8,  In  the  case  of  falling  bodies,  the 
height  of  fall  H  is  usually  substituted  for  8, 

and  we  obtain  V  =  y/2g3  (3). 

Equation  (2)  with  F=W  gives  V  =  igT^. 

From  (1),  by  transposition  we  may  obtain 
FT=Wxy/ff  (4).  The  product  FT  is 
sometimes  called  impulse,  and  to  the  expression 
W  X  y/ff  is  given  the  term  momentum.  It 
is  usually  written  W/gV,  but  there  is  no  rea- 
son why,  except  that  it  is  customary,  and  it 
has  been  found  convenient  to  use  the  letter  M 
instead  of  W/g,  so  that  the  equation  becomes 

FT     =       MV  (5) 

Impulse  =  Momentum 

In  (4)  we  may  substitute  for  T  its  value  in 
terms  of  8  and  V  above  given,  viz.,  T  =25/F 
and  obtain  F28/V  =  MV;  whence  F8  =  iMV* 
(6).  The  product  F8  is  called  work,  and  the 
expression  iMV^  kinetic  energy,  whence  work 
expended  =  kinetic  energy. 

Acceleration. — ^The  quotient  V/T  is  called 
the  acceleration.  It  may  be  defined  at  the  rate 
of  increase  of  velocity,  the  word  rate,  unless 
otherwise  stated,  always  meaning  the  rate  with 
respect  to  time,  or  "time-rate."  In  the  prob- 
lem under  consideration,  the  action  of  a  force 
in  a  body  free  to  move,  with  no  retardation  by 
friction,  the  acceleration  is  a  constant, 
V/T  =  A,  The  quantity  g  is  commonly  called 
the  acceleration  due  to  gravity,  but  it  also 
may  be  considered  either  as  an  abstract  figure, 
the  constant  g  in  equation  (1),  or  as  the 
velocity  acquired  at  the  end  of  1  second  by  a 
falling  body,  or  as  the  distance  a  body  would 
travel  in  1  second  at  that  same  velocity  if  the 
force  ceased  to  act  and  the  velocity  remained 
constant. 

Equation  (6)  then  may  be  written 

F  =  MA  (7) 


Force  =  If  times  the  acceleration. 

If  a  given  particle  [body]  is  acted  on  at  two 
different  times  by  two  forces  F  and  F\  and  if  A 
and  A'  are  the  corresponding  accelerations,  then 

/.^^^,  Whence  F/F'  =  A/A\  (8) 

Equation  (7)  is  called  the  fundamental 
equation  by  Professor  Hoskins,  while  equation 
(8)  is  called  fundamental  by  Professor  Hunt- 
ington, but  it  is  shown  above  that  they  are 
derived  from  the  more  fundamental  equation 
V  =  FTg/W. 

8ummary.—Tske  equation  (1),  V  =  FTg/W 
(1).  Substitute  28/T  for  V,  8=FT*g/2W 
(2). 

Take  F=W,  then  8  =  igT*, 

and  V  =  \/2gH  (3) 

From   (1)   by  transposition  FT  =  WV/g  (4) 

Substitute  M  for  W/g,  FT  =  MV  (6). 
In  (6)  substitute  28/V  for  T, 

F8  =  iMV*  (6) 

In   (5)   substitute  A  for  V/T,  F  =  MA   (7) 
Apply  (7)  to  the  case  of  two  forces  acting 
at  different  times  on  the  same  body 


F/F'  =  A/A' 


(8) 


In  this  treatment  the  ambiguous  words 
"weight"  and  "mass"  have  purposely  been 
omitted. 

If  there  is  any  easier  way  of  "making  the 
student  understand  the  effect  which  a  force 
produces  when  it  acts  on  a  material  particle  " 
than  to  have  him  study  the  above  discussion 
and  solve  examples  by  its  aid,  it  is  very  im- 
portant that  it  should  be  found  and  incor- 
porated in  the  text-books. 

Wm.  Kent 

a  course  in  agrioulture  for  non-teohnioal 

cx>lleges 

That  there  is  an  interest  in  agriculture  as 
a  subject  of  study  in  colleges  or  higher  insti- 
tutions in  addition  to  that  met  by  the  state 
agricultural  colleges,  is  manifested  by  the 
introduction  a  few  years  ago  into  the  currio- 
ulum,  in  certain  institutions  (e.  g.,  Syracuse 
and  Miami  Universities)  of  several  subjects 
associated  with  the  work  of  the  land-grant 
colleges.     Further  evidence  is  shown  in  the 
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preparation  by  one  of  tbe  professors  of  a  text 
on  a^n^icultural  education  which  is  regarded 
as  well  toward  the  head  of  the  list  upon  that 
subject.  But  there  seems  to  be  still  a  field  for 
educational  work  in  agriculture,  apparently 
not  touched  by  any  of  the  current  courses,  by 
which  the  subject  matter  of  botany,  zoology, 
geology  and  meteorology  can  be  correlated  with 
history  through  the  common  ground  of  agri- 
culture. 

The  recent  article  upon  agricultural  botany, 
by  Ihr.  Copeland,  in  Science,  September  18, 
has  suggested  some  details  of  such  possible 
correlation  in  addition  to  a  general  plan  al- 
ready in  mind.  The  scope  of  the  course  in 
mind  is  just  the  reverse  of  the  work  as  ordi- 
narily catalogued  as  a  "Course  in  Agricul- 
ture "  in  the  state  colleges.  Such  courses  take 
the  general  subject,  agriculture,  and  divide  it 
into  its  component  parts,  assigning  portions  to 
agronomy,  to  horticulture,  to  animal  hus- 
bandry, soils,  farm  management  and  the  other 
familiar  departments.  The  other  plan  would 
take  the  work  in  the  botanical  laboratory  and 
would  show  where  it  is  of  common  application 
in  the  regular  work  of  the  farm;  and  in  zool- 
ogy*  why  the  domestic  animals  are  so  useful 
to  man  through  their  anatomy  and  physiology, 
in  place  of  merely  noting  their  places  as  mam- 
mals in  taxonomic  scheme.  It  would  show  that 
the  development  of  the  technique  of  agricul- 
ture has  been  the  companion,  if  not  the  guide, 
to  advancing  civilization  through  ethnology 
and  anthropology  to  modern  history,  com- 
mercial and  industrial. 

This  is  an  ambitious  aim  and  would  require 
much  careful  selection  of  material,  before  it 
could  be  regarded  as  definitely  outlined.  The 
final  form  would  be  an  adjustment  of  the 
ideas  of  several  rather  than  the  dictum  of  an 
individual,  as  has  been  the  case  with  college- 
entrance  requirements  in  the  sciences,  although 
no  official  sanction,  outside  the  several  insti- 
tutions which  might  offer  the  course,  would 
be  called  for.  As  here  outlined,  the  principal 
work  of  the  course  would  be  cared  for  by  the 
regular  staff  of  instructors  in  botany,  zoology, 
geology,  etc.,  the  specialists  in  agronomy,  live- 
stock or  soils  being  left  with  their  respective 
subjects  in  the  technical  school.    Under  such 


regular  teachers,  however,  those  details  in  their 
course  which  relate  to  agriculture  in  any 
manner  are  to  be  brought  out  and  made  the 
peg  upon  which  to  hang  the  several  facts  of 
structure,  behavior  or  adaptation  observed. 

The  field  as  a  whole  may  be  divided  into 
four  sections,  as  follows: 

1.  Soil. — ^The  basis  of  agricultural  activity. 
Origin  of  soils;  types  of  soil;  properties  of 
different  soils;  soil  biology;  soil  management. 

2.  Plants, — ^The  factory  of  agricultural  prod- 
ucts. Seeds;  growth;  nutrition;  reproduc- 
tion; weeds  and  diseases;  phytogeography; 
agricultural  ecology. 

3.  Animals, — The  product  of  agricultural 
factory.  Nutrition;  anatomy;  physiology; 
breeds;  uses;  predacious  and  beneficial  species. 

4.  Man. — The  controlling  factor  in  agricul- 
ture. Races,  civilization,  colonization;  com- 
merce; rural  and  urban;  raw  materials  and 
manufactures. 

In  attempting  to  assign  to  these  topics  their 
places  in  the  four-year  course,  it  must  be  re- 
membered that  it  is  not  practical  agriculture, 
but  fundamental  agriculture,  that  is  in  mind; 
it  is  not  an  attempt  to  make  farmers,  but  to 
show  how  the  farmer  gets  the  results  he  does 
from  certain  methods  of  procedure,  and  why 
he  is  using  those  methods  instead  of  some 
others,  in  a  historical  and  economic,  rather 
than  technical  and  special  study.  Thus  under 
the  subject  of  soils,  the  danger  of  severe  wash- 
ing of  fall -plowed  fields  in  the  south  would  be 
contrasted  with  the  beneficial  effects  of  the 
frost  work  on  similarly  treated  fields  in  the 
colder  states.  Through  the  aid  of  the  depart- 
ments or  instructors  in  bacteriology  and 
mycology,  relation  between  soil  bacteria,  root- 
infesting  fungi  and  other  organisms  could  be 
shown  as  scientific  reasons  behind  the  ob- 
served benefits  of  crop  rotation,  thus  connect- 
ing the  work  on  soils  with  that  on  crop  plants. 
In  the  consideration  of  plants,  the  fact  that 
upon  green  plants  all  animal  life  depends  is 
the  keynote,  with  details  added  discussing  the 
parts  of  such  plants  utilized  in  particular 
cases,  thus  connecting  directly  with  the  study 
of  those  animals  which  make  direct  use  of 
plant  tissues  for  food.  Under  animals,  the 
adaptation  of  the  teeth  to  hard-stemmed  forage 
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plants  and  the  ease  with  which  such  crops  are 
raised,  should  he  brought  out  as  important  de- 
tails in  the  usefulness  of  horses  and  cattle^  as 
well  as  their  anatomical  adaptation  to  the 
work  of  pulling  or  carrying  loads,  and  their 
physiological  adaptations  for  meat  and  milk 
production. 

The  treatment  of  man  as  outlined  would  in- 
volve as  much  of  the  advanced  sciences  of 
anthropology  and  ethnology  as  one  had  time 
for;  would  naturally  involve  ancient  history, 
in  connection  with  grain  conmierce  of  Bome 
and  her  colonies;  would  take  up  the  develop- 
ment of  agricultural  communities  through  the 
feudal  system  to  the  modem  village  of  tenant 
farmers,  and  the  rise  of  the  freeholders,  espe- 
cially in  the  new  settlements.  The  relation  of 
established  feast  days  (e.  g,.  Feast  of  First 
Fruits)  of  the  ancient  tribes,  to  events  of  the 
agricultural  year  would  introduce  the  religious 
side  of  man,  and  the  importance  of  conserving 
the  produce  of  his  labor,  would  serve  to  con- 
nect the  ideas  of  property,  ownership,  wealth, 
capital  and  law. 

The  simpler  relations  would  naturally  be 
assigned  to  the  earlier  years  of  the  course. 
Thus  the  subjects  relating  to  plant  life,  in 
their  fundamental  details  could  be  given  in  the 
sophomore  year,  supplementing  the  freshman 
work  in  botany ;  some  work  would  likely  be  well 
retained  to  a  later  period.  Soil  work  should 
follow  the  first  year's  work  in  chemistry  and  in 
physics,  as  the  general  properties  of  soils  are 
in  accordance  with  the  principles  learned  in 
those  subjects.  The  study  of  animals  in  rela- 
tion to  agriculture  would  be  a  good  junior 
subject,  as  the  additional  year  of  work  would 
make  it  the  easier  for  the  student  to  follow 
the  course,  and  to  grasp  the  essential  points  of 
structure,  behavior,  conditions  of  existence 
among  wild  and  domestic  animals,  and  similar 
details  after  he  has  had  the  less  complex  rela- 
tionships among  plants  brought  out  in  the 
sophomore  work. 

The  study  of  the  relation  of  man  to  agri- 
culture, as  suggested,  should  come  in  the 
senior  year,  in  order  that  the  work  in  history, 
economics,  eng^ineering  and  science  may  be 
available  for  use  to  aid  in  the  development  of 
the  course  by  each  man  in  the  class  bring- 


ing to  it  as  broad  a  basis  of  work  as  possible. 
The  topics  introduced  at  this  stage  might 
easily  serve  as  the  basis  of  further  study  by 
the  few  specially  interested  along  the  lines  of 
colonial,  economic  or  industrial  development- 
Frequent  assignments  of  readings  would  be 
necessary,  as  the  material  is  scattered  and 
must  be  brought  together  under  the  new  view- 
point. 

Some  suggestions  have  been  found  in  sev- 
eral text-books  on  agriculture,  agricultural 
education,  farm  management  and  similar  X/op- 
ics,  more  or  less  along  the  lines  here  suggested, 
but  in  most  cases,  the  discussion  was  from  the 
standpoint  of  technical  agriculture,  as  would 
be  exi)ected.  Particular  chapters  could,  how- 
ever, be  selected  from  a  number  of  such  books, 
to  be  used  as  collateral  reading  by  either  of 
the  four  college  classes,  suitably  supplemented 
by  lectures  presenting  the  desired  viewpoint, 
and  developing  the  central  theme.  This  may 
be  briefly  stated  as  follows :  Agriculture  as  the 
oldest  industrial  occupation  of  man  is  the 
basis  of  all  his  later  achievements,  and  sup- 
ports him  in  his  highest  attainments.  The 
course  might  be  designated  as  one  in  ''The 
development  and  scope  of  agriculture"  and 
could  be  a  lecture  course  supplemented  by 
specified  laboratory  and  class  work  in  the 
several  departments  involved.  The  course 
might  also  be  developed  as  a  series  of  short 
courses,  something  on  the  plan  of  the  ''sum- 
mer school"  work,  correlated  by  a  carefully 
prepared  syllabus  or  outline,  each  teacher 
selecting  those  phases  of  the  work  most  closely 
related  to  agriculture  in  its  broadest  sense,  and 
emphasizing  the  relation  of  his  subject  to  the 
general  topic. 

Frederick  H.  Blodgbtt 


SCIENTIFIC  BOOKS 

Psychology:  Oeneral  and  Applied,  By  Huao 
MiJNSTERBERO.  Ncw  York  and  London, 
Appleton,  1914.    Pp.  xiv4-487. 

Professor  Miinsterberg's  latest  work  breaks 
away  from  the  traditional  presentation  of 
psychology  in  many  respects.  The  most  novel 
features  are  the  author's  treatment  of  mental 
data  from  the  teleological  standpoint  and  the 
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emphasis  which  he  lays  on  applied  psychology. 
Each  of  these  aspects  of  the  subject  is  devel- 
oped at  considerable  length. 

The  main  body  of  the  work  is  devoted  to 
scientific  psychology;  but  even  here  the  treat- 
ment is  out  of  the  ordinary.  We  miss  the 
usual  detailed  description  of  the  nervous  sys- 
tem and  end  organs.  The  author  expresses  his 
conviction  in  the  preface  that  details  from 
accessory  sciences  such  as  anatomy  do  not 
belong  in  an  outline  work  on  psychology.  On 
the  other  hand,  he  believes  that  psychology 
should  embrace  social  as  well  as  individual 
phenomena,  and  accordingly  several  chapters 
are  devoted  to  an  examination  of  mental  proc- 
esses in  the  social  group.  Professor  Miinster- 
berg  does  not  venture  into  the  field  of  animal 
psychology,  but  he  gives  considerable  promi- 
nence to  "behavior"  in  the  human  sphere. 
In  this  connection  he  points  out  that  tools  are 
human  extensions  of  the  motor  end-organs, 
while  language  is  a  highly  specialized  motor 
function,  comparable  however  with  other  forms 
of  motor  activity. 

After  defining  the  scope  of  x>sychology  in 
two  opening  chapters,  the  author  proceeds  to 
the  scientific  description  and  explanation  of 
mental  events.  This  aspect  of  the  subject  he 
terms  causal  psychology,  to  distinguish  it  from 
the  purposive  treatment  which  follows.  More 
than  half  of  the  volume  is  devoted  to  the 
causal  presentation,  which  for  most  writers 
constitutes  the  whole  of  scientific  psychology. 
This  part  of  the  work  is  exceptionally  clear 
and  readable.  One  is  reminded  of  the  au- 
thor's late  colleague,  William  James,  whose 
interesting  style  and  picturesque  illustrations 
add  much  to  the  value  of  his  classic  text. 

It  is  to  be  regretted  that  Professor  Mlinster- 
herg  has  not  imitated  his  predecessor's  fullness 
of  treatment  as  well.  In  endeavoring  to  com- 
press his  material  within  too  narrow  limits 
he  is  compelled  to  curtail  the  discussion  of 
certain  topics  unduly.  For  example,  one  would 
desire  a  more  exhaustive  examination  of 
imagery,  discrimination,  abstraction  and  rea- 
soning than  the  volume  supplies.  In  this  part 
of  the  work  the  author  insists  on  a  thorough- 
going scientific  procedure.  His  psychological 
analysis  rests  on  a  rigid  psychophysical  basis 


and  he  aims  at  a  complete  mechanistic  explana- 
tion of  mental  phenomena  through  the  physio- 
logical processes  which  accompany  them. 

Professor  Miinsterberg  classifies  the  ele- 
mentary psychophysical  processes  under  four 
heads:  stimulation,  association,  reaction  and 
inhibition;  the  complex  processes  include  per- 
ception, ideas,  activity,  inner  states  and  per- 
sonality. A  striking  feature  here  is  the  group- 
ing of  actions,  attention  and  thought  processes 
together  under  the  head  of  activity.  Inner 
states  are  divided  into  simple  feelings  of  pleas- 
ure and  displeasure,  emotions,  and  esthetic  and 
intellectual  attitudes. 

The  transition  from  individual  to  group 
processes  is  made  through  the  study  of  race, 
sex,  age  and  individual  difierences.  It  may  be 
questioned  whether  such  variations  do  not  be- 
long more  properly  to  comparative  than  to 
social  psychology;  but  as  the  author  points 
out,  the  differences  among  individuals  facil- 
itate their  grouping  into  social  unity.  The 
social  grouping  itself  depends  upon  three  ele- 
mentary processes:  union,  submission  and 
aggression.  These  factors  work  together  and 
result  in  the  complex  social  processes  of  organ- 
ization and  achievement. 

The  second  part  of  the  work  is  devoted  to 
purposive  psychology.  Here  the  object  is  not 
to  describe  the  inner  life^  but  to  understand 
its  meaning.  By  a  curious  volte- face  the 
author  discards  the  scientific  explanation  of 
mental  phenomena  which  he  has  hitherto  in- 
sisted upon  rigorously,  and  considers  only 
their  teleological  bearings.  Psychology  re- 
garded from  this  standpoint  is  "entirely  re- 
moved from  the  world  of  describable  ob- 
jects  and  understood  as  an  account  of  those 
fimctions  in  the  person^ity  which  point  be- 
yond themselves  and  are  felt  as  deeds  of  the 
subject"  (46).  In  connection  with  this 
change  to  the  subjective  standpoint  Professor 
Miinsterberg  renames  the  facts  themselves. 
Instead  of  psychical  elements  we  have  experi- 
ences; instead  of  perception  we  have  immedi- 
ate reality;  ideas  become  meaning,  activity 
becomes  the  will. 

It  is  somewhat  difficult  to  grasp  the  signif- 
icance of  this  transformation.  Granting  that 
a  plexus  of  ideational  elements  may  be  called 
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meaning,  and  that  a  certain  plexus  of  activ- 
ities constitutes  will,  the  scientist  may  still 
question  the  propriety  of  abandoning  the  asso- 
ciational  basis  of  meaning  or  ignoring  the 
causal  sequence  of  volitional  acts,  as  Professor 
Miinsterberg  appears  to  do. 

In  other  sciences  the  speculative  hypotheses 
which  have  stood  the  test  of  criticism  have 
been  attempts  to  amplify  or  reconstruct  the 
principles  discovered  by  the  science  itself, 
rather  than  to  deny  its  fundamental  generali- 
zations. Professor  Miinsterberg's  reconstruc- 
tion of  psychology,  on  the  contrary,  starts  out 
by  repudiating  the  generalizations  based  on 
observed  temporal  sequences,  and  assuming 
that  the  acts  of  oujr  inner  life  are  not  contained 
in  time  (301),  that  "our  mental  life  is  free" 
(296). 

It  would  appear  that  the  author  makes  al- 
together too  crucial  a  distinction  between 
cause  and  purpose.  His  interpretation  of 
both  terms  is  open  to  challenge.  The  analysis 
of  the  purpose  concept  has  never  been  fully 
carried  out,  but  at  least  we  know  that  "pre- 
vision "  and  "  activity  toward  an  end "  admit 
of  biological  interpretation  in  harmony  with 
mechanistic  principles.  As  for  causality,  the 
author's  use  of  the  concept  is  not  in  harmony 
with  Hume's  classic  analysis,  which  demon- 
strated that  "necessary"  connection  is  not  an 
essential  feature  of  the  causal  sequence. 

Science  to-day  generally  accepts  Hume's 
conclusions.  The  chemist  and  physicist  re- 
gard the  laws  of  their  sciences  as  merely  gen- 
eralized statements  of  observed  facts.  They 
distinctly  refuse  to  commit  themselves  as  to 
whether  causal  sequences  must  be  as  they  ac- 
tually are.'  Since  Darwin's  time  most  biol- 
ogists have  interpreted  the  evolution  of  species 
and  the  stages  of  individual  development  in 
the  same  way.  Scientific  explanation  at  the 
present  day  does  not  seek  to  impose  anthropo- 
morphic compulsions  upon  nature.  Nature 
has  been  found  to  be  self-consistent  in  the  past ; 
the  scientist  assumes  that  the  same  self- 
consistency  will  be  observed  in  the  future. 
The  generalized  notion  of  uniformity  and  self- 
consistency  is  all  that  is  implied  in  the  scien- 
tific conception  of  law. 


Professor  Miinsterberg  interprets  the  term 
"  law  "  as  involving  a  "  necessary  connection  " 
between  phenomena.  For  example,  if  we  have 
met  a  man  and  heard  his  name,  "the  law  of 
association  makes  it  necessary  that  if  we  meet 
the  man  again  his  name  comes  to  our  mind" 
(22).  The  author  states  specifically  that 
"  the  scientist  has  a  right  to  claim  that  all  his 
laws  are  meant  as  expressions  of  causal  neces- 
sity" (31).  Yet  this  necessary  connection  is 
just  what  most  physical  scientists  plainly  dis- 
avow. They  aim  merely  to  generalize  the  uni- 
formities of  sequence  observed  in  nature. 

In  any  science  it  is  quite  legitimate  to  sug- 
gest a  working  hypothesis  which  goes  beyond 
the  facts  and  reconstructs  th^n.  The  electron 
theory  and  Mendeleeff's  periodic  law  are  such 
reconstructions  of  physical  and  chemical  data. 
So  in  psychology  Professor  Miinsterberg  may 
find  grounds  for  his  theory  of  "self  as  a 
system  of  purposes."  But  such  a  theory  should 
be  based  on  scientific  foundations.  Instead 
of  two  standpoints,  the  causal  and  purposive, 
we  should  have  systematic  description  of  men- 
tal phenomena  and  a  suggested  reconstruction; 
the  latter  should  amplify  the  empirical  laws, 
instead  of  rejecting  them. 

The  author's  attempt  to  formulate  a  system 
of  psychology  from  the  teleological  standpoint 
will  not  appeal  to  the  plain  empirical  psydiol- 
ogist,  because  it  runs  counter  to  the  scientific 
development  of  the  subject.  It  transcends  the 
scientific  limitations  of  both  cause  and  pur- 
pose. "Necessity"  is  an  anthropomorphic 
addition  to  causality.  Failing  to  find  any  such 
necessary  connection  between  mental  events, 
the  author  throws  his  science  to  the  winds  and 
bases  his  teleological  reconstruction  on  an 
equally  anthropomorphic  interpretation  of 
purpose.  The  result  is  perplexing.  It  is  not 
easy  to  attach  a  definite  meaning  to  such 
statements  as  "  the  free  act  is  free  because  it 
has  no  causes"  (324).  Nor  can  we  take  a 
definite  attitude  toward  the  assertion  that  "  we 
can  not  imagine  a  purposive  act  the  meaning 
of  which  is  not  a  negation  of  an  opposite  pur- 
pose" (316). 

In  the  third  part  of  the  volume  Professor 
Miinsterberg  returns  to  more  familiar  terri- 
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tory  and  discusses  the  applications  of  psychol- 
ogy to  science  and  art.  He  indicates  the  line 
of  demarcation  between  psychology  and  the 
human  sciences  as  follows :  The  understanding 
of  mental  operations  is  valuable  in  the  study 
of  history,  sociology,  etc.,  but  the  interpre- 
tation of  the  subject-matter  in  each  case  be- 
longs to  the  special  science  and  not  to  psy- 
chology. In  his  closing  chapters  the  author 
considers  the  applications  of  psychological  data 
and  methods  to  education,  law,  economics, 
medicine  and  culture.  To  this  applied  field 
he  gives  the  name  psychotechnics.  These 
chapters  offer  a  most  interesting  presentation 
of  the  recent  progress  in  applied  psychology, 
a  line  of  development  which  seems  likely  to 
bring  about  a  closer  connection  between  psy- 
chology and  the  professions. 

Whether  or  not  the  reader  agrees  with  Pro- 
fessor Miinsterberg's  fundamental  positions, 
he  will  find  the  present  work  most  stimulating 
and  suggestive. 

Howard  0.  Warren 
Peinckton  University 

Design  of  Polyphase  Oenerators  and  Motors, 

By  Henry  M.  Hobart.    McGraw-Hill  Book 

Company. 

In  "Design  of  Polyphase  Generators  and 
Motors,"  Mr.  Hobart  takes  up  the  design  of  a 
simple  three-phase  generator  and  an  induc- 
tion motor  from  the  standpoint  of  a  design- 
ing engineer.  This  occupies  the  major  por- 
tion of  the  book,  but  there  are  in  addition  two 
chapters  devoted  to  a  comparison  of  syn- 
chronous motors  and  induction  motors  and  to 
the  induction  generator.  Much  useful  in- 
formation and  many  valuable  tables  compiled 
from  empirical  data  obtained  from  existing 
machines  are  included. 

The  book  follows  the  plan,  outlined  by  the 
author  in  its  preface,  of  taking  up  immedi- 
ately without  any  preliminary  discussion  the 
design  of  a  three-phase  generator  of  definite 
rating,  introducing  the  principles  involved 
when  required  as  the  design  progresses.  In 
addition  to  the  design  of  a  three-phase  gen- 
erator, the  design  of  a  polyphase  induction 
motor  is  also  considered.  The  book  should  be 
valuable  to  the  young  designer  who  has  a  fair 


knowledge  of  the  principles  underlying  opera- 
tion and  design  of  electrical  machinery. 

It  is  to  be  regretted  that  a  portion  of  the 
book  is  not  devoted  to  a  simple  analytical 
study  of  the  effect  on  the  operating  charac- 
teristics of  machines  of  modifying  their  dimen- 
sions and  windings  in  order  that  the  young 
designer  might  learn  to  analyze  existing  de- 
signs and  to  be  able  to  judge  the  fitness  of 
any  particular  design  for  a  definite  class  of 
service. 

Two  appendices  give  a  full  bibliography  of 
the  papers  dealing  with  polyphase  generators 
and  motors  which  have  been  printed  in  the 
Proceedings  of  the  American  Institute  of 
Electrical  Engineers  and  in  the  Journal  of 
the  British  Institute  of  Electrical  Engineers. 

Balph  R  Lawrenoe 

Synchronous  Motors  and  Converters.  By 
Andr6  Blondel.  Translated  from  the 
French  by  C.  O.  Mailloux.  McGraw  Hill 
Book  Co.    1913. 

"  Synchronous  Motors  and  Converters ''  is 
e  translation  of  the  admirable  little  book  by 
Andr6  Blondel  entitled  "Moteurs  Synchrone 
k  Currents  Alternatifs."  Several  chapters 
have  been  added  to  the  translation  in  order  to 
increase  the  scope  of  the  book  and  to  bring  it 
up  to  date.  The  translation  is  divided  into 
three  parts.  Part  I.  is  a  translation  of  the 
original  book  with  one  chapter  added  by  Pro- 
fessor C.  A.  Adams,  of  Harvard  University. 
Part  II.  relates  to  Rotary  Converters  and  is 
made  of  new  material  by  Professor  Blondel 
and  a  translation  of  papers  presented  by  him 
at  the  Paris  Congress  in  1900.  Professor 
Adams  has  also  added  a  chapter  to  this  sec- 
tion relating  to  the  split-pole  converter.  Part 
III.  contains  reprints  of  papers  presented  by 
Professor  Blondel  at  the  St.  Louis  Electrical 
Congress  in  1904,  relating  to  his  "two  reac- 
tion" method  of  treating  the  armature  reac- 
tion of  alternators. 

The  first  part  of  the  book  takes  up  the  gen- 
eral principles  of  synchronous  motors  and  a 
study  of  their  operation  under  different  con- 
ditions, and  is  particularly  valuable  in  giving 
the   development   of  well-known   Blondel   hi- 
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polar  circle  diag^ram.  In  translating  Pro- 
fessor Blondel's  "Moteurs  Synchrone,"  Mr. 
Maillouz  has  rendered  a  valuable  service  to 
English-speaking    electrical    engineers. 

Kalph  R.  Lawrence 

Storage    Batteries.     By    Harrt    W.    Morse. 
New  York,  The  MacmiUan  Company.    1912. 

This  little  book  of  263  pages  on  storage  bat- 
teries is  based  upon  lectures  given  by  Professor 
Morse  at  Harvard  University.  It  deals  only 
with  the  theory  and  the  characteristics  of 
storage  batteries.  No  attempt  is  made  to  dis- 
cuss problems  connected  with  storage-battery 
engineering.  The  first  chapters  are  devoted 
to  the  laws  underlying  the  action  of  storage 
cells  and  to  the  consideration  of  the  funda- 
mental reactions.  A  short  discussion  of  the 
ionic  theory  and  the  energy  relations  in- 
volved in  the  action  of  a  storage  cell  is  in- 
cluded. Later  chapters  are  given  up  to  the 
operating  characteristics,  efficiency  and  ca- 
pacity, and  to  the  general  principles  underly- 
ing the  methods  of  forming  modem  storage 
battery  plates.  The  diseases  and  care  of  stor- 
age batteries  are  also  discussed.  In  the  last 
chapter  a  few  pages  are  devoted  to  the  iron- 
nickel-alkali  cell.  '^Storage  Batteries"  is  an 
excellent  little  book  for  any  one  who  wishes 
a  simple  treatment  of  the  theory,  action  and 
care  of  lead-lead-peroxide  storage  batteries. 

Ralph  R  Lawrenoe 


SPECIAL  ABTICLE8 

correlation  between  egg-laying  activity  and 
yellow  pigment  in  the  domestic  fowl^ 

In  the  Leghorns  and  the  so-called  American 
breeds,  such  as  the  Plymouth  Rocks,  yellow, 
in  the  form  of  yellow  fat,'  is  present  in  vary- 
ing amounts  in  the  legs  and  beak.  In  these 
breeds,  individual  birds  may  undergo  consider- 
able change  in  the  amount  of  the  yellow  pig- 
ment visible.    The  paling  or  yellowing  of  the 

1  Paper  presented  before  the  American  Society 
of  Naturalists,  Philadelphia,  December  31,  1914. 

s  Barrows,  H.  B.,  '' Histological  Basis  of  Shank 
Colors  in  Domestic  Fowl, ' '  Bull.  232,  Maine  Agric. 
Exper.  Station,  1914. 


legs  has  been  attributed  by  poultrymen  to  vari- 
ous environmental  factors.  Of  recent  years, 
some  individual  poultrymen,  however,  have 
claimed  that  paling  of  the  legs  is  due  to  heavy 
laying.*  The  requirements  of  the  "  Standard 
of  Perfection,*'  which  controls  judges  in  the 
show  room,  as  well  as  the  common  practise  of 
poultry  breeders,  are  opposed  to  a  belief  in 
any  connection  between  laying  and  leg  color. 
Woods*  under  the  title,  "  Has  Leg  Color  Value 
Indicating  Layers?"  in  the  most  recent  dis- 
cussion of  the  subject,  concludes: 

Personally  we  believe  that,  as  a  practical  guide 
in  the  selection  of  heavy  layers,  .  .  .  the  leg  color 
of  itself  has  no  real  value. 

So  far  as  the  writers  are  aware,  no  published 
data  are  available  which  show  in  how  far  the 
leg  color  may  be  of  any  value  in  selecting  the 
laying  hen,  and  such  sug^gestions  as  have 
been  made  in  this  connection  have  confined 
themselves  almost  entirely  to  a  consideration 
of  the  legs  alone.  The  results  tabulated  in  the 
present  paper  show  conclusively,  it  is  believed, 
that  a  close  connection  does  in  fact  exist  be- 
tween the  yellow  pigrmentation  in  a  hen  and  her 
previous  egg-laying  activity,  and  that,  in  Leg- 
horns, the  color  of  the  ear-lobes  is  perhaps  a 
better  criterion  of  laying  activity  than  either 
legs  or  beak  and  is  more  readily  recorded. 

The  hens  investigated  were  in  the  egg-laying 
contest  at  Storrs,  Conn.,  and  were  handled 
essentially  alike.  The  influence  of  environ- 
mental factors,  therefore,  can  be  largely  neg- 
lected. The  amount  of  yeUow  was  measured 
by  means  of  the  Milton  Bradley  color  top, 
which,  when  spinning,  acts  as  a  color  mixer. 
The  top  readings  were  taken  of  the  White 
Leghorns  listed  in  Tables  I.  and  11.  at  three 
different  periods  in  October. 

In  Table  I.,  the  records  at  the  three  differ- 
ent readings  have  been  used.  A  bird  laying  on 
the  day  of  record,  or  on  a  later  day  within  the 
month  is  considered  to  be  laying  and  credited 

•  Bice,  J.  E.,  Circular  11,  p.  42,  N.  T.  State 
Dept.  of  Agriculture,  1910;  Barron,  Tom,  Con- 
neotumt  Farmer,  September  12,  1914;  Circular 
499,  Maine  Agric.  Exper.  Station.  This  is  listed 
as  an  abstract  of  Bull.  232. 

*  Woods,  P.  T.,  Amer.  Poultry  Jowr,,  p.  35, 
January,  1915. 
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TABLE  I 

Percentage  of  Hena  Laying  and  Average  Number  of  Days  since  Laying  for  Different  Amounts 

of  Yellow  ffi  Sar-lohes 


Par  Cent.  Yellow 

5-10 

11-15 

16-20 

21-i6 

26-80 

81-85 

86-40 

41-45 

46-SO 

61-55 

66-60 

61-65 

66-70 

71-75 

No.  records 

41 
0.4 
36 

87.8 

125 
1.6 

98 
78.4 

80 

7.3 

44 

55.0 

67 
17.1 

17 
25.4 

62 
26.2 

3 
04.8 

92 

37.9 

0 

0 

94 
41.5 

1 
01.0 

94 

44.0 
0 
0 

108 
45.1 

2 
01.9 

84 

51.3 
0 
0 

44 

55.9 
0 
0 

28 

61.4 

0 

0 

9 

50.3 
0 
0 

4 

At.  days  since  Isying.... 

No.  records  slaying 

Per  cent,  records  » laying 

71.0 
0 
0 

White  Leghorns.     Total  number  of  records,  932;  total  number  of  birds,  317 


with  a  zero.  If  she  laid  on  the  day  before  the 
record  hut  not  later,  she  is  credited  with  one 
^day  since  laying"  and  in  a  similar  way  a  longer 
period  of  inactivity  in  laying  is  indicated  hy 
a  larger  number  of  days  since  laying.  With 
the  exception  of  a  few  cases  where  this  is  not 
possible  three  records  were  taken  of  each  bird. 
Since  October  is  the  season  of  decreasing  egg 
production,  the  majority  of  the  birds  increased 
their  quantum  of  yellow  and  consequently 
most  birds  are  listed  in  more  than  a  single 
color  grade.    Beginning  with  the  41  records  in 


be  seen  that  in  general  as  the  percentage  of 
yellow  increases  the  egg  production  falls  ofF, 
and  that  the  correlation  is  most  marked  dur- 
ing the  periods  nearest  the  time  when  the 
records  were  taken.  A  distinct  correlation 
with  color  seems  to  show  in  the  yearly  aver- 
ages but  is  largely  an  indirect  one.  It  is  gen- 
erally only  the  best  birds — ^those  that  make  the 
large  yearly  records — that  are  laying  in  Octo- 
ber. Therefore,  any  method  that  selects  the 
laying  birds  at  this  season  will  select  at  the 
same   time   the   birds   laying   above   average 


TABLE  n 


Average  Egg  Becords  f 

or  Different  Amounts  of  TeUow  in  Ear-lobes 

• 

of  S12  White  Leghorns 

Per  Cent.  Yellow 

5-10 

11-15 

16-20 

21-25 

26-80 

31-85 

86-40 

41-45 

46-50 

Si-fK 

56-60 

61-65 

66-70 

71-75 

No.  birds 

7 
19.7 

15.3 
197.1 

36 
18.2 
14.2 
187.9 

40 
16.9 
11.7 
184.3 

16 
16.4 
8.1 
1613 

20 
10.3 
3.2 

148.5 

31 
5.5 
0.5 
139.1 

33 
6.1 
0.2 
139.6 

41 

4.9 

0.2 

134.2 

39 
4.0 
0.2 

138.2 

30 
3.6 

13 
2.4 

4 

1 

1 

Benteinber  ....^.t--.-. 

13 

0.3 

100.8 

0.0 

0.0 

70.0 

0.0 

October  

o.i;    0.0 

137.8  124.7 

0.0 

Year 

83.0 

the  6-10  per  cent,  color  grade,  which  show  an 
average  of  only  0.4  days  since  laying,  the  num- 
ber of  days  increases  consistently  with  the 
amount  of  yellow  in  the  ear-lobes.  The  per- 
centage of  records  that  indicate  actual  laying 
drops  rapidly  from  87.8  per  cent  for  5-10  per 
cent,  yellow  to  zero  for  grades  of  yellow  above 
30  per  cent.  The  three  cases  of  laying  among 
records  above  30  per  cent.  yeUow  were  for 
sporadic  layers.  The  table  shows  that  it  is 
practically  certain  that  a  bird  with  an  ear-lobe 
showing  more  than  30  per  cent,  yellow  at  the 
time  of  the  records  is  not  in  a  laying  condi- 
tion. 

Table  II.  shows  the  percentage  of  yellow  in 
the  ear-lobes  of  312  birds  according  to  the 
color  records  of  October  20,  together  with  egg 
records  for  the  different  color  groups.    It  will 


throughout  the  year,  and  consequently  give 
high  yearly  totals.  It  will  be  observed  that  30 
per  cent,  seems  to  be  a  critical  amount  of 
yellow.  Above  this  amount  comes  the  sudden 
drop  in  egg  production  for  the  months  of  Sep- 
tember and  October  and  also  above  30  per  cent, 
yellow  the  yearly  totals  f  aU  to  between  130  and 
140  with  but  slight  change  thereafter. 

By  the  use  of  beak  and  leg  color,  similar 
results  to  those  shown  in  Tables  I.  and  IE. 
have  been  worked  out  for  other  breeds  than 
Leghorns  and  more  complete  data  are  being 
published  elsewhere. 

The  data  presented  indicate  a  connection 
between  the  amount  of  yellow  pigment  show- 
ing in  a  hen  and  her  previous  laying  activity. 
The  most  natural  assumption  is  that  laying 
removes  yellow  pigment  with  the  yolks  more 
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rapidly  than  it  can  be  replaced  by  the  normal 
metabolism,  and  in  consequence,  the  ear-lobes, 
the  beak  and  the  legs  become  pale  by  this 
subtraction  of  pigment. 

A.  F.  Blakeslee, 
D.  E.  Wajinkb 
Connecticut  AoRicxn/rusAL  Ck)LLEGE, 
Stobbs,  Oonn. 


PBOCEEDINGS  OF  THE  ANNUAL  MEETING 

OF    THE    AMEBICAN    SOCIETY    OF 

ZOOLOGISTS  HELD  IN  FHILA- 

DELPHIA  19U 

The  American  Society  of  Zoologists,  in  con- 
junction with  the  American  Society  of  Naturalists 
and  Section  F  of  the  American  Association  for  the 
Advancement  of  Science,  held  its  twelfth  annual 
meeting  (the  twenty-fifth  annual  meeting  of  the 
society  since  its  establishment  as  the  American 
Morphological  Society)  in  the  zoological  labora- 
tory of  the  University  of  Pennsylvania,  Philadel- 
phia, Pennsylvania,  on  December  29  and  30,  1914. 

At  the  session  for  transacting  business,  held  on 
the  afternoon  of  December  30,  the  following  ofSL- 
cers  for  the  society  were  elected  for  the  year  1915 : 

President — ^William  A.  Locy,  Northwestern  Uxii- 
versity,  Evanston,  111. 

Vice-president — ^William  E.  Bitter,  Scripps  In- 
stitution, La  JoUa,  Gal. 

Member  at  large  of  the  Executive  Committee — 
D.  H.  Tennent,  Bryn  Mawr  College,  Bryn  Mawr, 
Pa. 

Upon  the  recommendation  of  the  executive  com- 
mittee the  following  persons  were  elected  to  mem- 
bership in-  the  society: 

Cora  J.  Beckwith,  assistant  professor  of  zoology, 
Yassar  College;  Ralph  V.  Chamberlain,  museum  of 
comparative  anatomy,  Harvard  University;  Mar- 
garet H.  Cook,  instructor  in  zoology,  Wellesley 
College;  J.  A.  Detlefsen,  assistant  professor  of 
genetics,  University  of  Illinois;  Howard  E.  End- 
ers,  associate  professor  of  zoology,  Purdue  Univer- 
sity; Nathan  Fasten,  instructor  in  zoology,  Uni- 
versity of  Washington;  Bichard  B.  Gol£chmidt, 
in  charge  of  department  of  genetics,  Kaiser  Wil- 
helm  Institut  fttr  Biologie,  Berlin  (Yale  Univer- 
sity) ;  Joseph  Grinnell,  director,  museum  of  verte- 
brate zoology,  University  of  California;  Carl  G. 
Hartman,  adjunct  professor  of  zoology,  University 
of  Texas;  Mildred  A.  Hoge,  instructor  in  zoology, 
Indiana  University;  A.  G.  Huntsman,  lecturer  in 
biology,  University  of  Toronto;  B.  F.  Kingsbury, 
professor  of  histology  and  embryology,  Cornell  Uni- 
versity; F.  H.  Krecker,  assistant  professor  of  zool- 
ogy, Ohio  State  University ;  K.  S.  Lashley,  Adam  T. 
Bruce  Fellow,  Johns  Hopkins  University;  W.  fl. 
Longley,  professor  of  botany,  Goucher  College; 
Elmer  J.  Lund,  instructor  in  zoology.  University  of 
Pennsylvania;  Boy  L.  Moodie,  instructor  in  anat- 


omy, University  of  Illinois;  Julia  E.  Moody,  instruc- 
tor in  zoology,  Wellesley  College ;  Anna  H.  Morgan, 
associate  professor  of  zoology.  Mount  Holyoke 
College;  T.  S.  Painter,  instructor  in  biology,  Yale 
University;  B.  M.  Patten,  instructor  in  histology 
and  embryology,  Western  Beserve  Medical  School; 
B.  H.  Buisom,  chief,  zoological  division,  Bureau 
of  Animal  Industry,  Washington,  D.  C;  E.  E. 
Beinke,  instructor  in  zoology,  Bice  Institute, 
Houston,  Texas;  Lucy  W.  Smith,  instructor  in 
zoology.  Mount  Holyoke  College;  A.  H.  Sturtevant, 
Cutting  Fellow,  Columbia  University;  Shiro 
Tashiro,  instructor  in  physiological  chemistry.  Uni- 
versity of  Chicago;  Ernest  I.  Werber,  assistant  in 
biology,  Princeton  University;  Paul  S.  Welch,  as- 
sistant professor  of  entomology,  Kansas  State 
Agricultural  College. 

The  secretary-treasurer  of  the  society  was  au- 
thorized to  prepare  and  print  a  list  of  the  names, 
addresses,  etc.,  of  the  members  and  officers  elected 
at  this  meeting  and  any  corrections  or  additions 
needed  to  be  made  to  the  published  list  of  mem- 
bers, and  to  distribute  copies  of  the  same  to  all 
members.  He  was  also  instructed  to  secure  and 
distribute  to  members  reprints  of  the  proceedings 
of  the  Philadelphia  meetings  when  the  same  shall 
have  been  published  in  Sciencb. 

The  committee  on  premedical  education,  ap- 
pointed at  the  last  annual  meeting,  submitted  no 
report  and  it  was  continued  with  instruetions  to 
report  at  the  annual  meeting  in  1915. 

The  executive  committee,  to  which  the  "Mat- 
thews Plan  for  the  Organization  of  an  American 
Biological  Society"  was  referred  last  year  for 
consideration  and  report  to  a  future  meeting, 
asked  and  was  granted  more  time  for  this  work. 

The  question  of  holding  a  mid-year  meeting  of 
the  society,  as  a  whole,  in  San  Francisco  in  con- 
nection with  the  Panama  Exposition  was  consid- 
ered and,  upon  motion  by  Professor  B.  G.  Harri- 
son, the  society  took  the  following  action:  "The 
American  Society  of  Zoologists  urges  its  members 
who  reside  on  the  Pacific  coast  to  form  a  section 
of  the  society,  such  as  is  provided  for  by  the  con- 
stitution, and  that  this  section  cooperate  in  organ- 
izing and  holding  a  zoological  meeting  in  San 
Francisco  in  connection  with  the  Panama  Exposi- 
tion, and  it  assures  these  members  of  the  sincere 
interest  and  approval  of  the  society  in  such  an 
undertaking. ' ' 

A  committee  on  resolutions  on  the  death  of  Pro- 
fessor Charles  Sedgwick  Minot  and  Professor 
Seth  Eugene  Meek,  consisting  of  Professors  Frank 
B.  Lillie,  B.  G.  Harrison  and  H.  V.  Neal,  was  ap- 
pointed and  instructed  to  prepare  resolutions  and 
publish  the  same  in  Science  and  to  transmit 
copies  to  the  families  of  the  deceased  members. 
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The  seeretarj-treasurer  submitted  the  following 
financial  statement  whieh,  having  been  examined 
and  found  correct  by  the  auditing  committee,  con- 
sisting of  Professors  A.  8.  Pearse  and  B.  A. 
Badington,  was  accepted  by  the  society. 

Beceipts 

1914 

Jan.     1    Balance      on      hand      (Eastern 

Branch)    $361.71 

18    Beceived    from    Treasurer    Cen- 
tral Branch 235.51 

Beceived  daring  the  year  annual 

dues  from  members 247.03 

Feb.  14  Beceived  first  dividend  from  the 
Permanent  Fund  from  the  Cus- 
todian, J.  H.  Gerould 22.50 

Oct  13  Beceived  interest  on  Current 
Funds  on  deposit  with  the 
Title,  Guarantee  and  Trust 
Co.,  Baltimore   23.58 

Nov.  11  Beceived  second  dividend  from 
the  Permanent  Fund  from 
Custodian,  J.  H.  Gerould 15.00 

Total  receipts $905.33 

Expenditures 

Jan.      3     for  *' Smoker"   supplies $19.00 

14    for  circular  letter  to  new  mem- 
bers          1.40 

22    for  typewriting  by-laws  for  exec- 
utive committee   1*75 

26    for  stamps  for  mailing  the  above.         .50 
26    for  blanks  forms  for  addresses, 

etc.,  of  members 1.15 

28  for   express    on    MSS.    of    Pro- 

ceedings to  Science >25 

29  for  typewriting  circular  letter  to 

executive  committee CO 

29    for  express  on  ''files"  from  Sec- 
retary, Central  Branch 1.00 

Feb.     6    for  1,000  special  stamped  (2c.) 

envelopes    21.36 

11     for  L  P.  Binder  and  two  pack- 
ages Journal  sheets 2.25 

28     for  stamps 1.50 

Meh.  31     for  addressing  and  mailing  due 

bills  and  circular  letters 2.55 

Apr.   13     for  new  journal 50 

May   30     for   multigraphing  blank   forms.       1.50 
June     6     for  typewriting  coustitution,  by- 
laws, list  of  members 5.85 

17    for  express  on  files,  typewriter 

and  MSS.  to  Woods  Hole 1.60 

Sept.  17    for  express  on  MSS.  of  List  of 

Members  to  printer 22 

Oct.  1  for  express  of  files  and  type- 
writer. Woods  Hole  to  Balti- 
more          1.60 

24    for  500  copies  printed  constitu- 
tion, by-laws,  list  of  members, 

etc 75.00 

26    for  500  Columbia  Clasp  envelopes.      3.50 
26    for  500  copies  printed  blanks  for 

nominations  of  new  members.       2.75 


26  for  mailing  copies  of  Constitu- 
tion, etc 7,46 

Nov.     4    for  300  copies  announcement  of 

Philadelphia  meeting 3.25 

4    for    mailing    announcements    to 

members  1.50 

Dec.      4    for     300     copies     ''Preliminary 

Program"    18.1C 

12  for  mailing  preliminary  pro- 
grams and  map  to   members.      3.85 

18    for  280  special  stamped   (1  c.) 

envelopes   3.09 

26    for  500  printed  programs  for  the 

annual  meeting    10.40 

26    for  500  sheets  tvpewriter  paper.      1.90 

28    for    B.B.    fare   of    secretary   to 

Philadelphia  and  return   ....       4.S0 

30  for  expense  incurred  by  the  Sec- 
retary in  attending  the  annual 
meeting    16.00 

Total  expenditures $216.18 

Total  receipts $905.33 

Dec.    30    Balance  on  hand  $689.15 

At  sessions  held  during  the  forenoons  and  after- 
noons of  December  29  and  30  the  following  papers 
were  read  either  in  full  or  by  title: 

In  order  to  complete  the  program  by  the  end  of 
the  fourth  session  and  thus  clear  the  way  for  ad- 
journment to  attend  the  session  of  the  Naturalists 
scheduled  for  the  forenoon  of  December  31,  it  was 
found  necessary  to  provide  for  the  simultaneous 
meeting  of  two  sections  of  the  Zoologists  during 
the  afternoon  of  December  30.  At  one  of  these 
sectional  meetings  papers  grouped  under  General 
Physiology  and  some  under  Miscellaneous  were 
read,  and  those  under  Ecology  and  the  remaining 
Miscellaneous  papers  were  read  at  the  other.  For 
the  same  reason  practically  no  time  was  taken  at 
any  session  for  the  discussion  of  facts  and  con- 
clusions presented. 

Comparative  Anatomy 

Nerve   and  Plasmodesma:   H.   V.   Neal.      (With 

lantern.) 

The  present  paper,  based  upon  observations  upon 
SquaXus  embryos  preserved  by  the  Bielchowsky- 
Paton  method,  attempts  to  give  an  answer  to  three 
controverted  problems  in  nerve  histogenesis: 

1.  Are  connections  between  tube  and  myotome 
primary  or  secondary? 

2.  Are  neuromuscular  connections  primarily 
undifferentiated  plasmodesmata  or  are  they  pri- 
marily neurofibrillar  f 

3.  Are  neuromuscular  connections  effected  by 
indifferent — ^neurilemma — cells  or  by  medullary 
neuroblasts  f 
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The  answers  ffiven  to  these  questions  are: 

1.  Previous  to  the  stage  of  4.5  mm.  there  are  no 
protoplasmic  connections  between  tube  and  myo- 
tome in  8qwAu8  embryos. 

2.  Neurofibrillar  substance  is  present  in  the  first 
protoplasmic  connections  between  tube  and  myo- 
tome. In  the  primary  protoplasmic  connections 
appear  deeply  staining  neurofibrils  which  may  be 
traced  to  bipolar  neuroblasts  within  the  neural 
tube.  The  claim  that  the  primary  connections  con- 
sist of  undifferentiated  plasmodesmata  therefore 
is  based  upon  inadequate  neurological  methods. 

3.  In  stages  before  protoplasmic  connection  be- 
tween tube  and  myotome  is  effected  certain  medul- 
lary cells  in  zones  where  later  the  nerve  anlagen 
make  their  appearance  show  in  Bielchowsky-Paton 
preparations  a  deeply-staining  neuro-reticulum. 
In  slightly  later  stages  when  neuro-muscular  con- 
nection is  established  similar  neuro-reticular  cells 
are  found  connected  with  neurofibrilloB  extending 
into  the  nerve  anlagen  in  the  manner  characteris- 
tic of  medullary  neuroblasts  stained  by  specific 
neuro-fibrillar  stains.  The  evidence  of  the  pres- 
ence of  similar  neurofibrillar  substance  in  all  parts 
of  the  nerve  anlagen  supports  the  inference  that 
the  neuromuscular  connections  are  established — 
not  by  indifferent  cells — ^but  by  medullary  neuro- 
blasts,  as  maintained  by  supporters  of  the  Bidder- 
Kupffer  theory.  Indifferent  cells  participate  in 
the  formation  of  nerve  anlagen  only  in  more  ad- 
vanced stages  by  a  process  of  migration  from  the 
neural  tube. 

The  Components  of  the  FenestraX  Plate  in  Nec- 

turus:  H.  D.  Beed. 

In  previous  communications  it  has  been  pointed 
out  that  in  certain  urodele  families  the  sound- 
transmitting  apparatus  consists  of  a  single  piece 
resulting  from  gradual  growth  during  larval  and 
early  adult  life.  In  such  forms  the  plate  is  com- 
pound. The  stylus  represents  columella  or  the  ez- 
traotic  element,  while  the  plate  itself  arises  from 
chondrification  within  the  fenestra!  membrane  and 
therefore  otic  in  nature. 

The  fenestral  plate  in  Necturus  has  been  con- 
sidered as  columella.  It  arises  outside  the  ear 
capsule  and  gradually  comes  to  lie  against  the 
fenestral  membrane  over  the  cephalic  portion  of 
which  it  spreads  through  growth  eventually  filling 
the  fenestra  at  this  level.  Caudad  the  plate 
tapers  coming  to  a  point  at  about  the  middle  of 
the  fenestra.  The  plate  thus  formed  is  soon  en- 
cased in  bone.  About  the  margin  of  this  triangu* 
lar    columellar    plate    cartilage    is    formed    by 


chondroblsflts  which  arise  in  the  fenestral  mem- 
brane. The  matrix  which  ia  soon  secreted  is  in- 
vaded by  bone  deposited  in  continuity  with  the 
previously  formed  bony  case.  Thus  cell  by  cell  the 
definitive  structure  is  completed  by  additions  to 
the  margin  of  the  columellar  plate.  The  fenestral 
plate  is  to  be  considered,  therefore,  as  a  compound 
structure  possessing  both  otic  and  extraotie  ele- 
ments and  must  be  looked  upon  as  a  morphologic 
intermediate  of  the  condition  found  in  Amhystoma 
and  the  Plethodontidae. 

Variatione  in  the  Bays  of  Ten  Thousand  Star-Fish, 
Asterias  ForhesU:  Franklin  D.  Barker.  (With 
lantern.) 

A  New  Dignetio  Trematode  from  the  Crayfish: 

John  W.  Scott. 

In  1827  Yon  Baer  described  a  fluke  from  the 
crayfish  to  which  he  gave  the  name  Distomum 
cirrigerum,  Warren  ('03)  described  its  anatomy 
and  development,  and  Sulowiow  ('11)  discussed 
its  structure  and  systematic  position.  During  the 
past  two  years  trematodes  from  American  cray- 
fish have  been  secured;  these  are  all  encysted,  sex- 
ually mature,  individuals.  In  certain  points  they 
are  quite  similar  to  the  European  form,  but  the 
differences  are  so  striking  as  to  place  them  in 
different  species.  Wright  ('84)  appears  to  have 
been  the  first  to  observe  the  fluke  in  this  country, 
but  mistook  it  for  2>.  nodulosum,  Idnton  ('92) 
gives  a  brief  description  of  immature  specimens, 
and  calls  attention  to  Wright's  mistake.  The 
American  species  differs  from  the  European  in 
the  following  particulars.  It  has  no  conical  or 
plate-like  cuticular  scales;  it  has  two  lateral  palp- 
like extensions  of  the  oral  sucker,  and  four  pa- 
pillie;  the  esophagus  is  short,  the  gastric  coeca 
arising  in  front  of  the  genital  pit;  the  yolk  glands 
extend  nearer  the  anterior  end  of  the  body;  both 
testes  are  median,  or  nearly  so,  and  one  lies  in 
front  of  the  other;  small  cuticular  denticles  are 
found  on  the  oral  sucker;  the  cerebral  ganglia  are 
wider  apart,  the  prostate  gland  better  developed, 
and  the  excretory  bladder  of  somewhat  different 
shape. 

A  full  description  of  the  new  form,  with  a  dis- 
cussion of  its  probable  systematic  relationship, 
will  soon  be  published. 

The  Beflex  "Bleeding"  of  the  Coodnellid  Beetle, 
Epilachna  Boreaiis:  N.  E.  McIndoo. 

The    Gland   of   the    Clasper   in   Sharks:   E.    W. 

GUDGER. 

In  the  daspers  of  sharks,  on  the  inner  and  dor- 
sal surface  the   tissues   are  modified  to   form   a 
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groove.  This  is  continued  forward  between  the 
skin  and  the  pelvic  arch  where  it  enlarges  to 
form  a  sac,  which  in  its  turn  is  extended  forward 
as  a  tube  between  the  skin  and  the  bellj  wall. 
Each  tube  ends  blindly  near  the  median  line^  in 
some  extending  nearly  to  the  pectoral  girdle.  The 
function  of  this  organ  is  entirely  unknown. 

These  structures  were  described  from  Bypo- 
prion  hrevirastris  and  signatus,  and  from  the 
tiger  sharks  Gaieocerdo  tigrinus  captured  at  Key 
West  and  at  Tortugas^  Florida.  The  longest  gland 
(one  foot,  7}  inches)  was  found  in  a  4  foot,  10 
inch  specimen  of  S.  signatus. 

The  scanty  literature  of  this  organ  from  its 
discovery  by  Andrew  Smith  in  1849  was  briefly 
sketched.  The  full  data  will  be  given  later  in  an 
article  in  '^  Papers  from  the  Tortugas  Labora- 
tory/' published  by  the  Carnegie  Institution  of 
Washington. 

Fre-OUc  Somites  in  Cyclostomes:   H.  V.   Nkal. 

(With  lantern.) 

Concerning  no  other  criterion  of  the  metamer- 
ism of  the  vertebrate  head  do  observations  so 
fully  agree  as  with  regard  to  the  mesodermic  di- 
visions discovered  by  Van  Wijhe  ('82)  in  Selach- 
ian embryos.  His  discovery  has  been  confirmed  by 
Miss  Piatt  ('91),  Hoffman  ('94),  Neal  ('96), 
Sewertzoff  ('98),  Braus  ('99)  and  Johnston 
('09).  Moreover,  Sewertzoff  showed  that  the  more 
numerous  "  microcoelic "  divisions  described  by 
Dohm  ('90)  and  Killian  ('91)  in  Torpedo  em- 
bryos secondarOy  unite  to  form  the  somites  of 
Van  Wijhe.  Furthermore,  a  mesodermic  segmen- 
tation which  may  be  compared  with  that  of  Elas- 
mobranchs  has  been  discovered  by  Miss  Piatt 
('97)  in  Amphibia  and  by  Koltzoff  ('02)  in 
Cydostomee. 

The  mesodermic  segmentation  discovered  by 
Koltzoff  ('01)  in  Petromyeon  embryos  is  espe- 
cially significant  and  important,  since  in  this  ani- 
mal according  to  Koltzoff  the  segmentation  of  the 
head  mesoderm  is  complete  as  in  AmpMoxus  and 
the  somites  develop  as  dorso-lateral  diverticula  of 
the  endoderm.  Thus  Tetromyzon  is  in  this  re- 
spect as  in  others  intermediate  between  Acrania 
and  Gnaihostomata,  Koltzoff  finds  that  the  three 
anteriormost  somites  give  rise  to  the  eye  muscles 
as  they  do  in  the  Elasmobranchs. 

The  importance  of  the  evidence  as  bearing  on 
the  past  history  of  the  vertebrate  head  has  led  me 
to  examine  sections  of  Tetromyzon  embryos  in  the 
hope  of  confirming  Koltzoff 's  results.  In  at  least 
two  series  of  eight-day  Fetromyzon  planeri  em- 


bryos the  evidence  presented  seems  to  bear  out 
Koltzoff 's  contention  that  the  pre-otic  segmenta- 
tion of  the  mesoderm  is  comparable  with  that  of 
Elasmobranch  embryo&  The  anterior  head  meso- 
derm is  completely  segmented  as  Koltzoff  has  as- 
serted. No  homologue  of  Miss  Piatt 's  *  *  anterior ' ' 
somites,  however,  is  present  in  the  Cydostome. 

The  Absence  of  Mate  Reproductive  Organs  in  Tre- 
matodes:  Franklin  D.  Babkss.  (Lantern 
slides  and  demonstrations.) 

Does  Amphioxus  Eat  toith  His  Left  Ear?:  H.  V. 

Neal.     (With  lantern.) 

It  was  Van  Wijhe  ( '93)  who  first  suggested  the 
homology  of  the  larval  mouth  of  Amphioseus  with 
the  left  spiracle  of  Selachians  and  asserted  that 
"Amphiozus  can  not  hear;  he  eats  with  his  left 
ear  and  consequently  has  lost  his  mouth."  The 
homologue  of  the  craniote  mouth  in  Amphioxus  is, 
according  to  Van  Wijhe,  the  pre-oral  pit. 

The  present  paper  raises  the  problem :  Are  we  to 
accept  the  homology  of  the  mouth  of  Amphioxus 
with  the  spiracular  cleft  of  Craniotesf 

The  homology  suggested  by  Van  Wijhe  is  based 
on  the  following  grounds: 

1.  The  mouth  of  Amphioxus  is  an  organ  of  the 
left  side  as  evidenced  by  its  development,  its  left- 
sided  innervation  and  its  topographic  relations  to 
the  club-shaped  gland,  which  Van  Wijhe  regards 
as  the  antimerio  gill-pouch. 

2.  The  relations  of  the  larval  mouth  of  Amphi- 
oxus to  the  second  mesodermic  cavity  and  to  the 
splanchnic  muscles  derived  from  it  are  similar  to 
those  of  the  left  spiracle  of  Craniotes  to  the  sec- 
ond mesodermic  head-cavity. 

Van  Wijhe 's  homology  may  not  be  accepted  on 
the  following  grounds: 

1.  Since  all  median  openings  of  Amphioams  are 
asymmetrically  displaced,  the  left-sided  position  of 
the  mouth  is  not  significant. 

2.  The  left-sided  innervation  is  likewise  inde- 
cisive. If  the  homology  suggested  by  Van  Wijhe 
were  the  correct  one,  the  velum  should  be  inner- 
vated by  the  left  nerve  of  the  third  pair.  It  is 
actually  innervated  by  the  left  nerves  of  the  4-7 
pairs.  Primary  nerve  relations  are  obviously  dis- 
turbed and  inferences  from  innervation  precari- 
ous. 

3.  The  club-shaped  gland  and  its  duct  represents 
a  pair  of  gill-pouches  and  not  a  gill-pouch  of  the 
right  side  only,  as  Van  Wijhe's  homology  would 
require.  The  club-shaped  gland  represents  the  sec- 
ond pair  of  gill-pouches  and  the  endostyle  anlage 
the  first  pair  of  gill-pouches  of  Amphioasus, 
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4.  The  chief  objection  to  the  homology  main- 
tained by  Van  Wijhe  is  the  fact  that  the  anterior 
endodermlc  diverticula  of  Amphioxus  are  homol- 
ogous— ^not  with  the  pre-mandibnlar  head  cavities 
of  Elasmobranehs  as  assumed  by  Van  Wijhe — ^but 
with  the  ''anterior"  head  cavities.  The  homol- 
ogues  of  the  pre-mandibular  cavities  of  Elasmo- 
branehs (the  first  permanent  myotomes)  are  the 
first  permanent  myotomes  of  Amphioxua. 

Amphioxus  does  not  eat  with  his  left  ear.  The 
homologue  of  the  left,  spiracle  is  the  first  transient 
gill  cleft  of  Amphioxiu,  The  mouth  of  Amphi- 
oxits,  however,  is  not  homologous  with  the  mouth  of 
Cranioies.  If  it  is  homologous  with  any  organ 
of  the  Cranioies,  that  organ  is  the  hypophysis. 

Embryology 

Internal  Factors  Producing  the  Swarming  of  the 
Atlantic  Pdlolo:  Aaron  L.  Trbadwell. 
Previous  explanations  of  the  swarming  of  anne- 
lids have  been  based  on  the  influence  of  the  ex- 
ternal factors  such  as  light,  tidal  pressure,  etc  At 
the  Carnegie  Laboratory  in  the  Dry  Tortugas  I 
was  able  with  the  cooperation  of  Dr.  Tashiro  to 
test  the  hypothesis  that  an  internal  factor  co- 
operates in  producing  this  effect.  Since  all  the 
eggs  of  the  Atlantic  palolo  are  laid  at  one  defi- 
nite time,  it  is  possible  to  test  the  eggs  at  any  de- 
sired interval  before  the  time  when  they  would 
normally  be  laid.  Testing  with  his  biometer.  Dr. 
Tashiro  found  that  five  days  before  laying  each 
egg  gave  off  0.000,000,07  grams  of  CX)s  per  min- 
ute; two  days  before  lajring  0.000,000,083  grams, 
while  eggs  taken  from  the  body  of  a  swarming  fe- 
male were  eliminating  0.000,000,13  grams  per 
minute.  All  eggs  were  taken  from  the  body  with- 
out mixture  with  sea  water.  This  indicates  an  in- 
crease in  metabolic  activity  as  the  time  of  swarm- 
ing approaches,  and  the  conclusion  follows  that 
this  furnishes  an  internal  stimulus  of  importance 
in  producing  the  swarm.  Probably  a  similar  stim- 
ulus is  operative  in  ordinary  egg  laying. 

Are  the  Taste-buds  of  Elasmobranehs  Endodermal 

in  Origin^:  Mabgarst  H.  Cook.     (Introduced 

by  H.  V.  Neal.) 

An  attempt  to  determine  the  origin,  whether 
ectodermal  or  endodermal,  of  taste-buds  in 
Sqwilus  acanthias.  A  study  was  made  of  sections 
of  embryos  of  7  to  80  mm.  supplemented  by  dis- 
sections of  "pup"  and  adult  stages. 

Taste-buds  in  this  species  are  limited  to  the  re- 
gion of  the  pharynx,  which  in  all  stages  of  onto- 
genesis is  lined  with  endoderm.     No  marked  en- 


croachment of  the  ectoderm  is  perceptible  even  in 
the  mouth  region. 

Scales  similar  to  those  which  characterize  the 
outer  skin  arise  in  late  stages  of  ontogenesis  in 
both  the  floor  and  roof  of  the  pharynx.  Thus  two 
kinds  of  organs  usually  classed  as  ectodermal,  viz., 
taste-buds  and  placoid  scales,  appear  to  arise  from 
the  endoderm  of  the  pharynx  of  Squalus  acanthias. 
To  assert  that  the  pharyngeal  taste-buds  and  scales 
of  Squaius  are  ectodermal  would  necessitate  the 
assumption  that  the  endodermic  lining  of  the 
pharynx  completely  disappears  during  ontogeny 
and  is  replaced  by  ectoderm.  Evidence  of  such 
substitution  is  wholly  lacking. 

These  results  extend  to  the  Elasmobranehs  the 
conclusion  of  Johnston  ('98  and  '10)  that  the 
taste-buds  of  Teleosts  and  Amphibia  are  derived 
from  endoderm.  They  also  add  to  the  structures 
derived  from  the  endoderm  the  pharyngeal  scales 
which  have  hitherto  been  assumed  to  be  ectoder- 
mal, and  thus  add  another  exception  to  the  law  of 
the  specificity  of  the  germ-layers. 

On  the  Larval  and  Post-larval  Development  of  the 
Coral,  Agarioia  Fragilis,  Dana:  J.  W.  Mayor. 
(With  lantern.)     (Introduced  by  E.  L.  Mark.) 

Tissw  and  Organ;  Their  Bdles  in  Morphogenesis: 

Herbert  W.  Rand. 

Definiteness  of  form  is  the  essential  characteris- 
tic of  an  organ.  Tissue  is  without  form.  Our  at- 
tempt to  discover  the  factors  immediately  re- 
sponsible for  the  form  of  an  organism  will  be 
furthered  if  we  clearly  distinguish  the  parts 
played  by  organic  units  of  the  several  grades. 
How  far  does  a  given  formative  event  depend 
upon  cells  acting  as  uncoordinated  individuals, 
how  far  does  it  depend  upon  a  system  of  cells  co- 
ordinated into  a  tissue,  and  how  far  does  it  ex- 
hibit the  impress  of  organization  higher  than 
that  of  tissue? 

In  the  wound -closing  activities  of  tentacles  of 
actinians,  cells,  as  such,  play  a  minor  and  prob- 
ably unessential  part.  The  definitive  structural 
closure  is  an  autonomous  tissue  process.  Accom- 
panying activities  of  the  neuro-muscular  complex 
afford  temporary  protection  and  favor  the  carry- 
ing out  of  the  tissue  process.  In  these  activities 
and  in  other  reactions  of  the  neuro-muscular 
complex,  we  observe  polarity  and  a  variety  of 
definite  relations  to  the  form  of  the  organism. 
These  bespeak  for  the  neuro-muscular  complex  a 
degree  of  organization  higher  than  that  of  mere 
tissue,  probably  corresponding  to  the  organism  as 
a  whole. 
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The  nenro-mnseular  complex  may  be  regarded 
aa  standing  at  a  threshold  of  organization. 
Morphologieallj  standing  at  the  level  of  a  tissue, 
it  exhibits  the  phjsiological  definiteness  and  dif- 
ferentiation which  characterize  an  organ.  Thus, 
in  a  sense^  function  anticipates  structure. 

(Based  upon  a  paper  now  in  press  in  Archiv 
fur   EnitDicJcelungsmecharUJe   der    Organismen.) 

The  Form  of  the  Stomach  in  Embryos  of  the  Cat, 
Albino    Bat,    Pig    and    Sheep:    Ohxstkb    H. 

HSUSKR. 

Vtero-gestation  in  the  Sheep-nosed  Shark,  Scolio- 

don  Terranovm:  E,  W.  Oudgeb. 

In  a  37^ -inch  specimen  with  a  girth  of  13^ 
icehes  taken  at  Tortugas,  Florida,  the  left  ovarj 
was  twice  as  long  as  the  non-functional  left  lobe, 
while  the  oviducal  apparatus  was  paired,  sjm- 
metrical,  and  had  both  sides  functional.  The  eggs, 
each  enclosed  in  a  thin  yellow  shell  with  its  long 
pointed  ends  curiously  folded  and  plaited,  lay  in 
crypt-like  lateral  ''nests"  formed  in  the  mucous 
lining  of  the  uteri.  The  structure  of  the  uterus 
and  the  formation  of  the  "nests,"  with  the  re- 
lation thereto  of  the  curious  shells,  were  described 
and  illustrated,  as  were  also  the  young  and  their 
connection  with  the  yolk  and  finally  with  the 
uterine  wall.  In  all  respects  the  eggs  and  their 
shells  together  with  the  uteri  containing  them  are 
in  close  parallel  with  similar  structures  in  the 
bonnet-head  sharks  Sphyma  txburo,  reported  on  by 
the  speaker  at  the  Princeton  meeting  of  the  so- 
ciety in  1911. 

An  article  giving  all  the  data  at  hand  and  il- 
lustrated by  photographs  will  appear  later  in 
"Papers  from  the  Tortugas  Laboratory"  of  the 
Carnegie  Institution  of  Washington. 

Experimentatty  Fused  Larvae,  vMh  Special  Befer- 
ence  to  Changes  in  Polarity,  Symmetry,  Syn- 
chronity,  Etc:  A.  J.  Goldfabb. 

Experiments  in  Cleavage:  T.  6.  Painter.  (Intro- 
duced by  Bw  G.  Harrison.) 

Cytology 

A  Study  of  the  Maturation  Period  in  the  Ameri- 
can and  European  Molecrickets :  P.  Payne. 

Begenerative  Potencies  of  Dissociated  Cells  of 
Hydromeduac^:  Charles  W.  Hargitt. 
The  paper  describes  experiments  made  at  the 
Zoological  Station,  Naples,  several  years  ago. 
About  a  dozen  species  of  hydroids,  and  one  spe- 
cies of  medusa  were  experimented  on,  and  with 


results  which  in  the  main  confirm  those  of  H.  V. 
Wilson,  published  since  my  own  were  made.  The 
paper  also  briefiy  reviews  a  series  of  similar  ex- 
periments made  by  DeMorgan  and  Drew.i  Th^e 
latter  experiments  are  the  immediate  occasion  for 
giving  publicity  to  my  own  work,  as  they  appear 
to  imply  some  doubt  as  to  the  conclusiveness  of 
Wilson's  work.  Their  experiments  were  made 
upon  two  species  of  Antennularia,  and  while  serv- 
ing to  confirm  earlier  phases  of  those  of  Wilson 
they  never  gave  rise  to  new  hydranths.  The  au- 
thors declare  "our  experiments  have  resulted  in 
the  production  of  masses  that  are  certainly  ab- 
normal and  pathological,  but  nevertheless  we 
would  submit  that  the  segregation  and  rearrange- 
ment of  the  cells  af  tei/  isolation,  and  the  consid- 
erably long  duration  of  life  of  the  tumor-like 
masses  to  which  they  give  rise,  are  facts  of  con- 
siderable theoretical  interest." 

The  paper  will  show  that  the  assumption  as  to 
the  abnormality  and  pathological  conditions  ap- 
parent are  not  warranted  by  the  more  extended 
knowledge  of  facts  from  these  and  other  sources. 
Indeed,  many  facts  concerning  the  behavior  of 
these  organisms  in  development  and  regeneration 
seem  to  prove  that  fundamentally  there  is  neither 
abnormality  nor  pathological  process  involved. 

Microdissection  Studies  on  the  Physical  Proper- 
ties and  Behavior  of  Cell  Structures,  Especially 
in  Orthopteran  Spermatogenesis:  Bobert  Cham- 
bers, Jr. 

Cells  studied  were  of  Orthopteran  gonads,  plant- 
root  tips  and  pancreas  of  frog.  Fresh  material 
corroborates  in  many  interesting  details  nuclear 
structures  observed  in  fixed  material.  Mitochon- 
dria and  the  cytoplasm,  however,  largely  show 
artifacts  with  fixatives. 

Puncture  of  a  cell  by  a  needle  generally  causes 
irreparable    injury.      Slight    injury    hastens    the 
normal  reversible  changes  in  the  physical  states  of 
the  colloids  in  the  cell,  but  soon  transforms  them 
to   an  abnormal  condition  which  leads  to   death. 
Injury  to  the  cell  is  followed  by  swelling  ac- 
companied by  an   increased  imbibition  of  water. 
Physiological  salt  solutions  are  more  or  less  in- 
jurious to  cells  normally  bathed  in  organic  fiuids. 
A    tension    exists   in   the    cell    during    division 
which  is  lost  when  any  part  of  the  cell  is  torn. 
Janus     green     (Hoechst)     stains    mitochondria 
rapidly.    In  the  nucleus  it  is  reduced  to  safranin, 
which  kills  the  cell. 

^Jour,  Marine  Biol.  Assoc,,  Plymouth,  October, 
1914. 
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Janus  green  produces  coagulation  phenomena 
in  living  protoplasm  and  therefore  should  not  be 
used  to  identify  mitochondria. 

The  mitochondria  are  rigid  structures.  In  the 
Orthopteran  germ  they  all  change  from  granules 
to  strands,  they  coalesce,  they  disappear  and  re- 
appear and  may  be  expressions  of  changes  in  the 
physical  states  of  the  cytoplasmic  colloids. 

The  chromosomes  behave  almost  as  do  the 
mitochondria.  In  the  hyaline  resting  nucleus  they 
appear  in  the  form  of  granules  ranged  about  a 
hyaline  resistant  core.  The  granules  coalesce  to 
form  the  homogeneous  body  of  the  metaphase 
chromosomes.  In  telophase  the  chromosomes  swell 
and  disappear.  Some  internal  chemical  condition 
may  exist  which  so  regulates  the  physical  states 
of  the  nuclear  colloidal  that  a  constant  number  of 
chromosomes  periodically  appears. 

Spermatogenesis  in  Paratetiix:  Mabt  T.  Ha&man. 

1.  The  chromosomal  complex  of  the  spermato- 
gonial  divisions  of  Paratetiix  leuoonotus — leuoo- 
ihorax  consists  of  thirteen  rod-shaped  chromo- 
somes which  may  be  divided  into  two  groups,  one 
consisting  of  four  large  chromosomes  and  the 
other  of  nine  smaller  ones. 

2.  Eight  of  the  smaller  chromosomes  are 
straight  rods;  one  of  the  smaller  ones  and  all  of 
the  larger  ones  are  U-shaped.  The  chromosomes 
do  not  form  equal  pairs. 

3.  In  the  metaphase  stage  the  chromosomes  are 
at  right  angles  to  the  spindle  fibers,  but  in  the 
anaphase  they  are  parallel  to  them. 

4.  One  chromosome  is  always  far  to  the  center 
of  the  spindle.  Sometimes  it  is  completely  sur- 
rounded by  the  others  and  sometimes  merely  one 
end  is  at  the  center  of  the  spindle.  It  is  never 
the  bent  chromosome  but  is  always  one  of  the 
larger  ones  of  the  group  of  nine. 

5.  In  the  early  prophases  is  always  a  mass  of 
chromatin  which  never  takes  on  the  reticular  con- 
dition, but  has  a  more  compact  consistency  and 
stains  more  intensely  than  the  remainder  of  the 
chromatin  material. 

6.  At  the  beginning  of  the  growth  period  the 
nucleus  becomes  large,  and  some  of  the  chromatin 
takes  on  the  reticular  condition  and  stains  lightly, 
but  there  is  one  mass  that  is  compact,  stains  in- 
tensely and  has  the  appearance  of  a  nucleolus.  It 
forms  the  accessory  chromosome. 

7.  In  synizesis  there  is  no  polarization  of  the 
chromatin   thread. 

8.  In  the  primary  spermatocyte  are  always  six 


dumb-bell-shaped  chromosomes  but  two  aie  much 
larger  than  the  others. 

9.  The  first  spermatocyte  division  is  always  a 
cross  division.  The  accessory  chromosome  always 
lies  near  the  periphery  of  the  spindle  and  passes 
to  one  pole  undivided  much  in  advance  of  the 
others. 

10.  All  the  chromosomes  divide  in  the  second 
spermatocyte  division. 

Synapsis  and  the  Individuaiity  of  the   Chromo- 
somes: D.  H.  Wenrich. 

In  attempting  to  determine  whether  synapsis  in 
this  Acridid  grasshopper  is  end-to-end  (telosynap- 
sis)  or  side-by -side  (parasynapsls),  it  was  found 
that  the  only  method  by  which  conclusive  evidence 
could  be  obtained  was  that  of  following  the  his- 
tory of  individual  chromosomes. 

Of  the  12  haploid  chromosomes  present  in  this 
species,  at  least  three  were  found  to  possess  indi- 
vidual peculiarities  by  which  they  could  be  recog- 
nized throughout  the  growth  period  and  the  pro- 
phases of  the  first  maturation  division. 

Parallel  conjugation  of  the  fine  spireme  threads 
of  the  early  growth  stages  appeared  to  occur  as  a 
general  rule,  and  different  steps  in  the  process 
could  be  followed  for  at  least  one  of  the  differen- 
tial chromosomes.  Conjugation  did  not  result  in 
loss  of  identity  of  the  uniting  threads  in  the  sense 
of  forming  ' '  mixochromosomes, "  for  the  plane 
of  separation  between  them  remained  visible 
throughout  the  spireme  stages.  However,  pairs  of 
granules  often  appeared  to  be  fused  into  single 
ones.  Spireme  segments  separate  out  as  rods  or 
loops  with  a  single  split,  tetrads  being  formed  by 
a  second  longitudinal  split  at  right  angles  to  the 
one  already  present. 

Analysis  of  the  spireme  stages  of  one  of  the 
differential  chromosomes  revealed  a  seriation  of 
granules  (chromosomes)  along  its  length,  sudi  that 
the  relative  size  and  position  of  the  granules  were 
constant  not  only  in  the  cells  of  one  individual, 
but  in  those  of  all  the  animals  studied. 

(Chromosomes  with  peculiarities  analogous  to 
those  found  in  the  first  spermatocyte  could  be 
recognized  in  the  spermatogonia. 

In  the  first  maturation  division  the  monosome 
passes  to  one  pole  undivided.  The  tetrads  appear 
to  divide  equationally  with  one  exception.  In 
this  tetrad  the  conjugants  are  very  unequal  and 
division  is  as  often  reductional  as  equational. 
When  dividing  reductionally  the  unequal  dyads 
show,  with  reference  to  the  monosome,  a  distri- 
bution according  to  the  law  of  chance  (Mendel's 
law). 
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The  Orientation  of  the  Nuclear  Contents  in  the 
Motor  Electric  Cells  of  Torpedos:  Ulrig  Dahl- 
6KSN,    (With  lantern.) 

The  nneleus  contains^  besides  the  usual  chroma- 
tin bodies,  a  large  typical  plasmosome  and  a  some- 
what smaller  body,  the  para-nucleolus.    These  two 
are  always  oriented  in  a  dorso-ventral  position  and 
the  eanse  of  this  orientation  was  sought  in  either 
the  electric  current  that  passes  through  the  tissue 
or  in  the  influence  of  gravity.     Electric  currents 
of  the  same  strength  as  those  generated  by  the 
fish  and  when  applied  at  right  angles  to  or  di- 
rectly against  the  orientation  in  question  failed 
to   influence    it    even    when    applied    for    several 
hours.     Stronger  currents  moved  the  nuclear  con- 
tents, but  also  changed  the  structure  and  chemical 
composition  of  the  parts.    One  fact  seemed  to  be 
shown;   that  the  plasmosome  was  not  moved  to 
either  pole  of  the  nucleus,  but  assumed  a  position 
between  two  materials  that  did  occupy  the  two 
halves  of  the  nucleus. 

Gravity  experiments  were  interesting  and 
nemed  to  solve  the  question;  at  a 'lower  rate  of 
eentrifugal  force  the  plasmosome  was  moved  to 
tbe  side  of  the  nucleus  away  from  the  force.  At 
a  higher  rate  the  chromatin  bodies  were  also 
moved,  while  with  the  greatest  force  used  the  para- 
ondeos  was  also  moved.  The  Naples  torpedos 
PossesB  no  paranudeolus  in  these  cells. 

Genetics 

^rietle  Inheritance  in  DrosophUa:   E.   Gasleton 

MaoDowxll.     (With  lantern.) 

^  race  of  DrosophUa  ampelophUa  has  been  es- 

^blisiied  from  wild  flies  that  has  extra  thoracic 

^^istles.    Grosses  with  normal  flies  prove  that  the 

^^'^   bristled  condition  is  a  recessive  Mendelian 

^'^aracter.    The  number  of  extra  bristles  that  ap- 

^^^^  in  this  race  varies.    The  flrst  six  generations 

''<>m   parents  selected  for  increase  in  bristle  num- 


ber 


showed   a   steady   rise    in    the   numbers    of 


^'^^lee.    For  thirteen  generations  after  this,  se- 

^^tioii  was  apparently  ineffective. 

^■^Tee  interpretations  of  successful  selection  may 

"®  QxaminedL 

^-       Determiners    may    be    inconstant;     higher 

^**^««  of  a  character  have  higher  grade  determin- 
^*  This  would  not  account  for  the  thirteen  gen- 
•^tioug  of  ineffective  selection,  nor  the  genetic 
'^MXoimity  in  the  later  generations  which  is  evi- 
aeneed  by,  (a)  high  and  low  grade  parents  from 
^^  Same  family  giving  like  offspring,  (J>)  analysis 
^^  ^gh  and  low  grades  by  crosses,  (c)  absence  of 


correlation   between    means    of    parents   and   off- 
spring in  whole  generations  after  the  sixth. 

2.  Selection  may  produce  a  more  vigorous  line, 
and  this  vigor  may  occasion  the  better  develop- 
ment of  the  character.  A  large  fly  in  the  extra 
race  is  apt  to  have  more  bristles  than  a  small  one. 

3.  Multiple  factors  may  exist  which  are  reduced 
to  a  homozygous  condition  by  selection.  Ex- 
tracted extra  bristles  have  a  lower  distribution 
than  the  uncrossed  extras,  yet  the  high  extremes 
of  the  selected  race  are  equalled.  This  would  be 
the  result  if  selection  had  removed  some  acces- 
sory restricting  genes.  These  facts  do  not  agree 
with  the  second  interpretation,  whereas  all  ob- 
servations are  in  accord  with  the  third  interpreta- 
tion. 

The  Behavior  of  a  Unit  Character  in  the  Grouse 
Locust,  Paratettix:  Bobebt  K.  Naboubs. 

Siee  Dimorphism  in  the  Spermatosoa  and  Its  Me- 
lation  to  the  Chromosomes:  Gharlbs  Zblbnt 
ANi>  E.  G.  Faust. 

Further  evidence  has  been  obtained  in  favor  of 
the  view  that  the  size  dimorphism  of  the  sperma- 
tozoa observed  in  several  species  by  the  authors 
is  correlated  with  the  chromosomal  dimorphism  of 
the  spermatids.  The  ratio  between  the  chromo- 
somal volumes  was  calculated  from  published  flg- 
ures  of  the  spermatogenesis  in  the  three  species, 
Musca  domestica,  Alydus  pHosulus  and  Anasa 
tristis.  From  this  ratio  the  expected  ratio  be- 
tween the  head  lengths  in  the  resulting  sperma- 
tozoa was  calculated  on  the  assumption  that  the 
size  of  the  heads  is  directly  proportional  to  the 
amount  of  chromatin  received  and  on  the  further 
assumption  that  the  shape  of  the  heads  is  the  same 
for  all  sizes.  The  calculated  ratios  and  the  cor- 
responding observed  ratios  are  as  follows:  Alydus 
pUosulus,  esJevLl&ted  1.00:1.06,  observed  1.00:1.055; 
Mtuca  domestica,  calculated  1.00:1.08,  observed 
1.00:1.07;  Anasa  tristis,  calculated  1.00:1.11,  ob- 
served 1.00:  1.09.  Gomplete  data  were  given  in 
the  February,  1915,  number  of  the  Journal  of  Ex- 
perimentcU  Zoology. 

Sex  Controlled  hy  Food  Conditions  in  Hydatina 

Senta:  David  D.  Whitney. 

The  cause  of  the  erratic  proportion  of  the  two 
sexes  in  Hydatina  senta  has  been  found  to  be  due 
to  diet.  When  three  pedigreed  parthenogenetic 
races  of  these  rotifers  were  reared  in  the  labora- 
tory on  a  constant  and  uniform  diet  of  a  colorless 
flagellate,  Polytoma,  through  181-288  generations 
in  14-22  months  they  produced  96  per  cent,  to  100 
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per  cent,  of  female  grandchildren,  thus  showing 
that  uniform  food  conditions  cause  nearly  all  fe- 
males to  be  produced.  However,  when  these  roti- 
fers that  were  producing  almost  exclusively  fe- 
male grandchildren  on  a  uniform  diet  were 
suddenly  put  upon  a  new  diet  of  the  green  flagel- 
late, CMamydomoruu,  they  almost  ceased  produc- 
ing female  grandchildren  and  produced  as  high 
as  83  per  cent,  of  male  grandchildren.  Moreover, 
if  the  first  few  eggs  of  each  female  that  were  laid 
in  the  Chlamydamonas  diet  were  discarded  all  the 
grandchildren  were  males,  thus  showing  that  a 
sudden  change  from  a  uniform  diet  to  a  new  diet 
causes  the  total  suppression  of  nearly  all  females 
and  the  production  of  nearly  all  males. 

Parthenogenesis  and  Sex  in  Anthothrips  Verhasci: 

A.  Franklin  Shull. 

The  life  cycle  of  few  species  of  Thyeanoptera  is 
definitely  and  completely  known.  In  general,  sex- 
ual reproduction  has  been  inferred  in  species  hav- 
ing abundant  males,  especially  if  mating  has  been 
observed  in  nature.  Such  a  species  is  Anthothrips 
verbasei,  the  mullein  thrips.  However,  adult  fe- 
males reared  in  isolation  from  pupae,  and  placed 
on  thrips-free  plants,  have  given  rise  to  offspring. 
These  offspring  must  have  been  produced  parthe- 
nogenetically.  It  is  not  safe,  therefore,  to  infer 
merely  from  the  abundance  of  males  or  the  oc- 
currence of  copulation,  that  any  specios  is  sexual. 
Whether  Anthothrips  verhasci  exhibits  both  par- 
tbenogenetic  and  sexual  reproduction  has  not  yet 
been  determined. 

Twenty-eight  of  the  parthenogenetically  pro- 
duced young  have  reached  stages  sufficiently  ad- 
vanced to  allow  their  sex  to  be  recognized.  All 
were  males.  This  suggests  that  the  same  relation 
exists  between  parthenogenesis  and  sex  as  in  the 
honey  bee  and  some  other  Hymenoptera,  though 
other  explanations  are  obviously  possible. 

Sex  Control  and  Known  Correlations  in  Pigeons: 
Oscar  Biddle. 

Some  Internal  Factors  Influencing  Egg  Produc- 
tion in  the  Rhode  Island  Bed  Breeds  of  Do- 
mestic Fowl:  H.  D.  GooDALE. 

Multiple  Humant  Births:  G.  H.  Parker. 

A  Note  on  the  Origin  of  a  Color  Variety  of  Mice: 
Clarence  G.  Little. 

A  Modification  of  the  Agouti  Factor  in  a  Cavy 
Species  Cross:  J.  A.  Detlefsen.  (Introduced 
by  W.  E.  Castle.) 

The  agouti  character  of  the  wild  Brazilian  cavy, 
Cavia  rufescens,  acts  as  a  single  unit  in  heredity, 
when  transmitted  to  hybrids  between  this  species 


and  the  tame  species,  C,  poreeUus,  This  unit  char- 
acter, however,  is  often  modified  in  the  hybrids. 
The  modification  is  essentially  a  weakening  in  the 
power  to  restrict  black  and  brown  pigments  from 
the  sub-apical  portion  of  the  hair.  The  weakened 
modified  agouti  character  of  the  hybrids  was  found 
to  be  a  recessive  in  crosses  with  the  normal  agouti 
guinea-pig.  The  normal  agouti  of  the  tame  guinea- 
pig,  the  modified  agouti  of  the  hybrids,  and  non- 
agouti,  are  triple-allelomorphs. 

The   Effects   of   Long -continued   Pa/rthenogenelic 

Beproduciion    (127    Generations)    upon    Daph- 

nids:  A.  M.  Banta. 

The  writer  has  kept  pure  lines  of  Daphnia  pulex 
reproducing  continuously  by  parthenogenesis  alone 
for  over  three  years.  Some  of  the  lines  have  now 
reached  the  127th  generation.  If  the  sexual  cycle 
is  a  necessary  and  essential  feature  of  reproduc- 
tion in  this  species  the  fact  should  ultimately  be- 
come evident  in  the  reduced  vigor  in  the  partheno- 
genetic  lines.  In  order  to  discover  if  any  reduc- 
tion in  vigor  had  actually  occurred  some  "wild" 
Daphnia  pulex  were  obtained  from  out-door  ponds. 
These  "wild"  lines  were  treated  in  every  way 
identically  (except  that  no  selection  was  made 
with  them  as  with  the  older  lines)  with  the  lines 
already  under  observation.  The  age  of  the 
mother  at  the  time  her  first  brood  appeared,  the 
number  of  individuals  in  the  first  brood  and  the 
interval  until  a  second  brood  was  produced  were 
taken  as  measures  of  the  vigor  of  the  individual. 
Average  values  obtained  from  large  numbers  of 
mothers  of  the  "wild"  lines  and  of  the  selection 
lines  constituted  the  data  finally  obtained. 

Measured  by  these  standards,  the  lines  repro- 
ducing parthenogenetically  from  the  70th  to  the 
92d  generation  under  laboratory  conditions  pos- 
sessed somewhat  less  vigor  than  wild  lines  descend- 
ing from  the  1st  to  the  23d  generation  under  lab- 
oratory conditions.  During  the  summer  (1914) 
food  conditions  were  quite  unfavorable.  "Wild" 
lines  descending  from  the  2d  to  the  9th  genera- 
tion showed  a  marked  superiority  in  vigor  as  com- 
pared with  the  lines  which  during  the  same  de- 
scended from  the  96th  to  the  103d  generation. 
However  on  the  return  of  normally  favorable  food 
conditions  the  lines  long  reproducing  partheno- 
genetically under  laboratory  conditions  actually 
on  each  of  the  three  points  of  comparison  appeared 
to  have  a  superiority  of  vigor. 

Caswell  Grave, 
Secretary-  Treasurer 

(To  he  continued) 
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GBADUATE  MATHEMATICAL  INSTBUCTION 
FOB  GBADUATE  STUDENTS  NOT  IN- 
TENDING TO  BECOME  MATHE- 
MATICIANS^ 

In  his  ''Annual  Report"  under  date  of 
November  last,  the  President  of  Columbia 
University  speaks  in  vigorous  terms  of 
what  he  believes  to  be  the  increasing  failure 
of  present-day  advanced  instruction  to  fulfil 
one  of  the  chief  purposes  for  v^hich  insti- 
tutions of  higher  learning  are  established 
and  maintained. 

President  Butler,  in  the  course  of  an  in- 
teresting section  devoted  to  college  and  uni- 
versity teaching,  says: 

A  matter  that  is  closely  related  to  poor  teaching 
is  found  in  the  growing  tendency  of  colleges  and 
universities  to  vocationalize  all  their  instruction. 
A  given  department  will  plan  all  its  courses  of 
instruction  solely  from  the  point  of  view  of  the 
student  who  is  going  to  specialize  in  that  field. 
It  is  increasingly  difficult  for  those  who  have  the 
very  proper  desire  to  gain  some  real  knowledge 
of  a  given  topic  without  intending  to  become  spe- 
cialists in  it.  A  university  department  is  not 
well  organized  and  is  not  doing  its  duty  until  it 
establishes  and  maintains  at  least  one  strong  sub- 
stantial university  course  designed  primarily  for 
students  of  maturity  and  power,  which  course  will 
be  an  end  in  itself  and  will  present  to  those  who 
take  it  a  general  view  of  the  subject-matter  of  a 
designated  field  of  knowledge,  its  methods,  its 
literature  and  its  results.  It  should  be  possible 
for  an  advanced  student  specializing  in  some  other 
field  to  gain  a  general  knowledge  of  physical  prob- 
lems and  processes  without  becoming  a  physicist; 
or  a  general  knowledge  of  chemical  problems  and 
processes  without  becoming  a  chemist;  or  a  gen- 
eral knowledge  of  zoological  problems  and  proc- 
esses without  becoming  a  zoologist;  or  a  general 

1  An  address  delivered  before  Section  A  of  tiie 
American  Association  for  the  Advancement  of 
Science,  December  30,  1914. 
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knowledge   of   mathematical   problems   and   proc- 
esses without  becoming  a  mathematician. 

This  is  a  large  matter,  involviDg  all  the 
cardinal  divisions  of  knowledge.  I  have 
neither  time  nor  competence  to  deal  with 
it  fully  or  explicitly  in  all  its  bearings.  As 
indicated  by  the  title  of  this  address  it  is 
my  intention  to  confine  myself,  not  indeed 
exclusively  but  in  the  main,  to  consideration 
of  the  question  in  its  relation  to  advanced 
instruction  in  mathematics.  The  obvious 
advantages  of  this  restriction  will  not,  I 
believe,  be  counterbalanced  by  equal  dis- 
advantages. For,  much  as  the  principal 
subjects  of  university  instruction  differ 
among  themselves,  it  is  yet  true  that  as 
instruments  of  education  they  have  a  com- 
mon character  and  for  their  efficacy  as 
such  depend  fundamentally  upon  the  same 
educational  principles.  A  discussion,  there- 
fore, of  an  important  and  representative 
part  of  the  general  question  will  naturally 
derive  no  little  of  whatever  interest  and 
value  it  may  have  from  its  implicit  bearing 
upon  the  whole.  It  is  not  indeed  my  inten- 
tion to  depend  solely  upon  such  implicit 
bearings  nor  upon  the  representative  char- 
acter of  mathematics  to  intimate  my  opin- 
ion respecting  the  question  in  its  relation  to 
other  subjects.  On  the  contrary,  I  am  going 
to  assume  that  specialists  in  other  fields 
will  allow  me,  as  a  lay  neighbor  fairly  in- 
clined to  minding  his  own  affairs,  the  priv- 
ilege of  some  quite  explicit  preliminary 
remarks  upon  the  larger  question. 

I  suspect  that  my  interest  in  the  matter 
is  in  a  measure  temperamental;  and  my 
conviction  in  the  premises,  though  it  is  not, 
I  believe,  an  unreasoned  one,  may  be  some- 
what colored  by  inborn  predilection.  At 
all  events  I  own  that  a  good  many  years  of 
devotion  to  one  field  of  knowledge  has  not 
destroyed  in  me  a  certain  fondness  for 
avocational  studies,  for  books  that  deal  with 
large  subjects  in  large  vrays,  and  for  men 
who,  uniting  the  generalist  with  the  spe- 


cialist in  a  single  gigantic  personality,  can 
show  you  perspectives,  contours  and  reliefs, 
a  great  subject  or  a  great  doctrine  in  its 
principal  aspects,  in  its  continental  bear- 
ings, without  first  compelling  you  to  survey 
it  pebble  by  pebble  and  inch  by  inch.  I 
can  not  remember  the  time  when  it  did  not 
seem  to  me  to  be  the  very  first  obligation 
of  universities  to  cherish  instruction  of  the 
kind  that  is  given  and  received  in  the  avo- 
cational as  distinguished  from  the  voca- 
tional spirit — the  kind  of  instruction  that 
has  for  its  aim,  not  action  but  understand- 
ing, not  utilities  but  ideas,  not  efficiency 
but  enlightenment,  not  prosperity  but 
magnanimity.  For  without  intelligence 
and  magnanimity — ^without  light  and  soul — 
no  form  of  being  can  be  noble  and  every 
species  of  conduct  is  but  a  kind  of  blunder- 
ing in  the  night.  I  could  hardly  say  more 
explicitly  that  I  agree  heartily  and  entirely 
with  the  main  contention  of  President 
Butler's  pronouncement.  Indeed  I  should 
go  a  step  further  than  he  has  gone.  He 
has  said  that  a  university  department  is 
not  well  organized  and  is  not  doing  its 
duty  until  it  establishes  and  maintains  the 
kind  of  instruction  I  have  tried  to  char- 
acterize. To  that  statement  I  venture  to 
add  explicitly — ^what  is  of  course  implicit 
in  it — that  a  university  is  not  well  organ- 
ized and  is  not  doing  its  duty  until  it  makes 
provision  whereby  the  various  departments 
are  enabled  to  foster  the  kind  of  instruction 
we  are  talking  about.  That  in  all  major 
subjects  of  university  instruction  there 
ought  to  be  given  courses  designed  for  stu- 
dents of  ** maturity  and  power"  who,  whilst 
specializing  in  one  subject  or  one  field,  de- 
sire to  generalize  in  others,  appears  to  me 
to  be  from  every  point  of  view  so  reasonable 
and  just  a  proposition  that  it  would  not 
occur  to  me  to  regard  it  as  questionable  or 
debatable  were  it  not  for  the  fact  that  it 
actually  is  questioned  and  debated  by 
teachers  of  eminence  and  authority. 
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What  is  there  in  the  contention  about 
which  men  may  differ  t     Dr.  Butler  has 
said  that  there  is  a  '^  growing  tendency  of 
college  and  university  departments  to  voca- 
tionalize   all  their  instruction."     Is   the 
statement  erroneous?    It  may,  I  think,  be 
questioned  whether  the  tendency  is  grow- 
ing.    I  hope  it  is  not.     Of  course  spe- 
cialization is  not  a  new  thing  in  the  world. 
It  is  far  older  than  history.     Let  it  be 
granted  that  it  is  here  to  stay,  for  it  is 
indispensable  to  the  advancement  of  knowl- 
edge and  to  the  conduct  of  human  affairs. 
Every  one  knows  that.    There  is,  however, 
some  evidence  that  specialization  is  becom- 
ing, indeed  that  it  has  become,  wiser,  less 
exclusive,  more  temperate.    The  symptoms 
of  what  not  long  ago  promised  to  become  a 
kind  of  specialism  mania  appear  to  be  some- 
what less  pronounced.    Recognition  of  the 
fact  that  specialization  is  in  constant  peril 
of  becoming  so  minute  and  narrow  as  to 
defeat  its  own  ends  is  now  a  commonplace 
among    specialists    themselves,    many    of 
whom  have  learned  the  lesson  through  sad 
experience,  others  from  observation.    Spe- 
cialists are  discoverers.    One  of  our  recent 
discoveries  is  the  discovery  of  a  very  old 
^th :  we  have  discovered  that  no  work  can 
^  really   great  which   does   not  contain 
^^e  element  or  touch  of  the  universal,  and 
™t  is  not  exactly  a  new  insight.    Leonardo 
^  Vinci  says : 

•^e  may  frankly  admit  that  certain  people  de- 
^^^^    themselveB   who   apply   the  title   *'a  good 
'^^ter*'  to  a  painter  who  can  only  do  the  head 
°'  the  figure  well.    Surely  it  is  no  great  achieve- 
ment   if  \^j  studying  one  thing  only  during  his 
J    ^1«  lifetime  he  attain  to  some  degree  of  excel- 
^enee   therein! 

The   conviction    seems    to    be    gaining 

p'ound  that  in  the  republic  of  learning  the 

"V^^l  citizen  is  neither  the  ignorant  special- 

'^^i  however  profound  he  may  be,  nor  the 

stallow  ^eneralist,  however  wide  the  range 

^^  his  interest  and  enlightenment.     It  is 

M  important,  however,  in  this  connection 


to  ascertain  whether  the  vocationalizing 
tendency  is  at  present  increasing  or  de- 
creasing or  stationary.  What  is  important 
is  to  recognize  the  fact  that  the  tendency, 
be  it  waxing  or  waning,  actually  exists,  and 
that  it  operates  in  such  strength  as  prac- 
tically to  exclude  all  provision  for  the  stu- 
dent who,  if  I  may  so  express  it,  would 
qualify  himself  to  gaze  into  the  heavens 
intelligently  without  having  to  pursue 
courses  designed  for  none  but  such  as  would 
emulate  a  Newton  or  a  Laplace.  If  any 
one  doubts  that  such  is  the  actual  state 
of  the  case,  the  remedy  is  very  simple :  let 
him  choose  at  random  a  dozen  or  a  score  of 
the  principal  universities  and  examine  their 
bulletins  of  instruction  in  the  major  fields 
of  knowledge. 

Another  element — an  extremely  impor- 
tant element — of  President  Butler's  con- 
tention is  present  in  the  form  of  a  double 
assumption :  it  is  assumed  that  in  any  uni- 
versity community  there  are  serious  and 
capable  students  whose  primary  aim  is  in- 
deed the  winning  of  mastery  in  a  chosen 
field  of  knowledge  but  who  at  the  same  time 
desire  to  gain  some  understanding  of  other 
fields — some  intelligence  of  their  enter- 
prises, their  genius,  their  methods  and  their 
achievements;  it  is  further  assumed  that 
this  non-vocational  or  avocational  propen- 
sity is  legitimate  and  laudable.  Are  the 
assumptions  corrects  The  latter  one  in- 
volves a  question  of  values  and  will  be  dealt 
with  presently.  In  respect  of  the  former 
we  have  to  do  with  what  mathematicians 
call  an  existence  theorem:  Do  the  students 
described  exist  f  They  do.  Can  the  fact 
be  demonstrated — deductively  proved!  It 
can  not.  How,  then,  may  we  know  it  to  be 
true?  The  answer  is:  partly  by  observa- 
tion, partly  by  experience,  partly  by  infer- 
ence and  partly  by  being  candid  with  our- 
selves. Who  is  there  among  us  that  is  un- 
willing to  admit  that  he  himself  now  is  or 
at  least  once  was  a. student  of  the  kind! 
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Where  is  the  university  professor  to  whom 
such  students  have  not  revealed  themselves 
as  such  in  conversation  f  Who  is  it  that 
has  not  learned  of  their  existence  through 
the  testimony  of  others?  No  doubt  some 
of  us  not  only  have  known  students  of  the 
kind,  but  have  tried  in  a  measure  to  serve 
them.  We  may  as  well  be  frank.  I  have 
myself  for  some  years  offered  in  my  subject 
a  course  designed  in  large  part  for  students 
having  no  vocational  interest  in  mathe- 
matics. I  may  be  permitted  to  say,  for 
what  the  testimony  may  be  worth,  that  the 
response  has  been  good.  The  attendance 
has  been  composed  about  equally  of  stu- 
dents who  were  not  looking  forward  to  a 
career  in  mathematics  and  of  students  who 
were.  And  this  leads  me  to  say,  in  passing, 
that,  if  the  latter  students  were  asked  to 
explain  what  value  such  instruction  could 
have  for  them,  they  would  probably  answer 
that  it  served  to  give  them  some  knowl- 
edge about  a  great  subject  which  they  could 
hardly  hope  to  acquire  from  courses  de- 
signed solely  to  give  knowledge  of  the 
subject.  Every  one  knows  that  it  often 
is  of  great  advantage  to  treat  a  subject  as 
an  object.  One  of  the  chief  values  of 
n-dimensional  geometry  is  that  it  enables 
us  to  contemplate  ordinary  space  from  the 
outside,  as  even  those  who  have  but  little 
imagination  can  contemplate  a  plane  be- 
cause it  does  not  immerse  them.  Return- 
ing from  this  digression,  permit  me  to 
ask :  if,  without  trying  to  discover  the  type 
of  student  in  question,  we  yet  become 
aware,  quite  casually,  that  the  type  actu- 
ally exists,  is  it  not  legitimate  to  infer  that 
it  is  much  more  numerously  represented 
than  is  commonly  supposed?  And  if  such 
students  occasionally  make  their  presence 
known  even  when  we  do  not  offer  them 
the  kind  of  instruction  to  render  their 
wants  articulate,  is  it  not  reasonable  to 
infer  that  the  provision  of  such  instruction 


would  have  the  effect  of  revealing  them  in 
much  greater  numbers? 

Indeed  it  does  not  seem  unreasonable  to 
suppose  that  a  ** strong  substantial  course'* 
of  the  kind  in  question,  in  whatever  great 
subject  it  were  given,  would  be  attended 
not  only  by  considerable  numbers  of  reg- 
ular students  but  in  a  measure  also  by 
officers  of  instruction  in  other  subjects 
and  even  perhaps  by  other  qualified  resi- 
dents of  an  academic  community.  Only 
the  other  day  one  of  my  mathematical 
colleagues  said  to  me  that  he  would  rejoice 
in  an  opportunity  to  attend  such  a  course 
in  physics.  The  dean  of  a  great  school  of 
law  not  long  ago  expressed  the  wish  that 
some  one  might  write  a  book  on  mathe- 
matics in  such  a  way  as  would  enable  stu- 
dents like  himself  to  learn  something  of 
the  innerness  of  this  science,  something  of 
its  spirit,  its  range,  its  ways,  achievements 
and  aspiration.  I  have  known  an  eminent 
professor  of  economics  to  join  a  beginners' 
class  in  analytical  geometry.  Very  recently 
one  of  the  major  prophets  of  philosophy 
declared  it  to  be  his  intention  to  suspend 
for  a  season  his  own  special  activity  in 
order  to  devote  himself  to  acquiring  some 
knowledge  of  modem  mathematics.  Simi- 
lar instances  abound  and  might  be  cited 
by  any  one  not  only  at  great  length,  but  in 
connection  with  every  cardinal  division  of 
knowledge.  Their  significance  is  plain. 
They  are  but  additional  tokens  of  the  fact 
that  the  race  of  catholic-minded  men  has 
not  been  extinguished  by  the  reigning  spe- 
cialism of  the  time,  but  that  among  students 
and  scholars  there  are  still  to  be  found 
those  whose  curiosity  and  intellectual  in- 
terests surpass  all  professional  limits  and 
crave  instruction  more  generic  in  kind, 
more  liberal,  if  you  please,  and  ampler  in 
its  scope,  than  our  vocationalized  programs 
afford. 

As  to  the  question  of  values,  I  maintain 
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that  the  desire  of  such  men  is  entirely  legi- 
timate, that  it  is  wholesome  and  praise- 
worthy, that  it  deserves  to  be  stimulated, 
and  that  universities  ought  to  meet  it,  if 
they  can.  Indeed,  all  this  seems  to  me  so 
obvious  that  I  find  it  a  little  difficult  to 
treat  it  seriously  as  a  question.  If  the 
matter  must  be  debated,  let  it  be  debated 
on  worthy  ground.  To  say,  as  proponents 
sometimes  say,  that,  inasmuch  as  all  knowl- 
edge turns  out  sooner  or  later  to  be  useful, 
students  preparing  for  a  given  vocation 
by  specializing  in  a  given  field  may  prof- 
itably seek  some  general  acquaintance  with 
other  fields  hecaiise  such  general  knowledge 
will  indirectly  increase  their  vocational 
equipment,  is  to  offer  a  consideration  which, 
though  in  itself  it  is  just  enough,  yet  de- 
grades the  discussion  from  its  appropriate 
level,  which  is  that  of  an  ideal  humanity, 
down  to  the  level  of  mere  efficiency  and 
practieianism.  No  doubt  one  engaged  in 
minutely  studying  the  topography  of  a 
given  locality  because  he  intends  to  reside 
in  it  might  be  plausibly  advised  to  study 
also  the  general  geography  of  the  globe  on 
the  ground  that  his  special  topographical 
knowledge  would  be  thus  enhanced,  and 
that,  moreover,  he  might  some  time  desire 
to  travel.  But  if  we  ventured  to  counsel 
him  so,  he  might  reply:  What  you  say  is 
true.  But  why  do  you  ply  me  with  such  low 
considerations  f  Why  do  you  regard  me  as 
something  crawling  on  its  belly f  Don't 
you  know  that  I  ought  to  acquire  a  general 
knowledge  of  geography,  not  primarily  be- 
cause it  may  be  useful  to  me  as  a  resident 
here  or  as  a  possible  traveler,  but  because 
such  knowledge  is  essential  to  me  in  my 
character  as  a  man?  The  rebuke,  if  we 
were  fortunately  capable  of  feeling  it, 
would  be  well  deserved.  A  man  building  a 
bridge  is  greater  than  the  engineer;  a  man 
planting  seed  is  greater  than  the  farmer ;  a 
man  teaching  calculus  is  greater  than  the 


mathematican ;  a  man  presiding  at  a  faculty 
meeting  is  greater  than  the  dean  or  the 
president.  We  may  as  well  remember  that 
man  is  superior  to  any  of  his  occupations. 
His  supreme  vocation  is  not  law  or  medi- 
cine or  theology  or  commerce  or  war  or 
journalism  or  chemistry  or  physics  or 
mathematics  or  literature  or  any  specific 
science  or  art  or  activity ;  it  is  intelligence, 
and  it  is  this  supreme  vocation  of  man  as 
man  that  gives  to  universities  their  su- 
preme obligation.  It  is  unworthy  of  a 
university  to  conceive  of  man  as  if  he  were 
created  to  be  the  servant  of  utilities,  trades, 
professions  and  careers;  these  things  are 
for  him-,  not  ends  but  means.  It  is  said 
that  intelligence  is  good  because  it  prospers 
us  in  our  trades,  industries  and  professions ; 
it  ought  to  be  said  that  these  things  are 
good  because  and  in  so  far  as  they  prosper 
intelligence.  Even  if  we  do  not  conceive 
the  office  of  intelligence  to  be  that  of  con- 
tributing to  being  in  its  highest  form,  which 
consists  in  understanding,  even  if  we  con- 
ceive its  function  less  nobly  as  that  of  en- 
abling us  to  adjust  ourselves  to  our  envi- 
ronment, the  same  conclusion  holds.  For 
what  is  our  environment?  Is  it  wholly  or 
mainly  a  matter  of  sensible  circumstance — 
sea  and  land  and  sky,  heat  and  cold,  day 
and  night,  seasons,  food,  raiment,  and  the 
like  ?  Far  from  it.  It  is  rather  a  matter  of 
spiritual  circumstances — ^ideas,  sentiments, 
doctrines,  sciences,  institutions,  and  arts. 
It  is  in  respect  of  this  ever-changing  and 
ever-developing  world  of  spiritual  things, 
it  is  in  respect  of  this  invisible  and  intangi- 
ble environment  of  life,  that  universities, 
whilst  aiming  to  give  mastery  in  this  part 
or  that,  are  at  the  same  time  under  equal 
obligation  to  give  to  such  as  can  receive  it 
some  general  orientation  in  the  whole. 

And  now  as  to  the  question  of  feasibility. 
Can  the  thing  be  done?  So  far  as  mathe- 
matics is  concerned  I  am  confident  that 
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it  can,  and  I  have  a  strong  lay  suspicion 
that  it  can  be  done  in  all  other  subjects. 

It  is  my  main  purpose  to  show,  with  some 
regard  to  concreteness  and  detail,  that  the 
thing  is  feasible  in  mathematics.  Before 
doing  so,  however,  I  desire  to  view  the 
matter  a  little  further  in  its  general  aspect 
and  in  particular  to  deal  with  some  of  the 
considerations  that  tend  to  deter  many 
scientific  specialists  from  entering  upon  the 
enterprise. 

One  of  the  considerations,  and  one,  too, 
that  is  often  but  little  understood,  and  so 
leads  to  wrong  imputations  of  motive, 
though  it  is  in  a  sense  distinctly  creditable 
to  those  who  are  influenced  by  it,  is  the 
consideration  that  relates  to  intricacy  and 
technicality  of  subject-matter  and  doctrine. 
Every  specialist  knows  that  the  principal 
developments  in  his  branch  of  science  are 
too  intricate,  too  technical  and  too  remote 
from  the  threshold  of  the  matter  to  be  acces- 
sible to  laymen,  whatever  their  abilities  and 
attainments  in  foreign  fields.  Not  only 
does  he  know  that  there  is  thus  but  rela- 
tively little  of  his  science  which  laymen 
can  understand  but  he  knows  also  that 
the  portions  which  they  can  not  under- 
stand are  in  general  precisely  those  of 
greatest  interest  and  beauty.  And  knowing 
this,  he  feels,  sometimes  very  strongly,  that 
were  he  to  endeavor  by  means  of  a  lecture 
course  to  give  laymen  a  general  acquaint- 
ance with  his  subject,  he  could  not  fail  to 
incur  the  guilt  of  giving  them,  not  merely 
an  inadequate  impression,  but  an  essen- 
tially false  impression,  of  the  nature,  sig- 
nificance and  dignity  of  a  great  field  of 
knowledge.  His  hesitance  therefore,  is  not 
due,  as  it  is  sometimes  thought  to  be,  to 
indifference  or  to  selfishness.  Bather  is  it 
due  to  a  sense  of  loyalty  to  truth,  to  a  sense 
of  veracity,  to  an  unwillingness  to  mislead 
or  deceive.  Of  course  strange  things  do 
sometimes  happen,  and  it  is  barely  con- 


ceivable that  once  in  a  long  time  nature 
may,  in  a  sportive  mood,  produce  a  kind 
of  specialist  whose  subject  affects  him  much 
as  the  possession  of  an  apple  or  a  piece  of 
candy  affects  the  boy  who  goes  round  the 
comer  in  order  to  have  it  all  himself.  But 
if  the  type  exist,  not  many  men  could 
claim  the  odd  distinction  of  belonging  to 
it.  Specialists  are  as  generous  and  humane 
as  other  men.  Their  subjects  affect  them 
as  that  same  boy  is  affected  when,  if  he 
chance  to  come  suddenly  upon  some  strange 
kind  of  flower  or  bird,  he  at  once  summons 
his  sister  or  brother  or  father  or  mother  or 
other  friend  to  share  in  his  surprise  and 
joy.  There  is  this  difference,  however — ^the 
specialist  must,  unfortunately,  suffer  his 
joy  in  solitude  unless  and  until  he  finds  a 
comrade  in  kind.  I  admit  that  the  deter- 
rent consideration  in  question  is  thoroughly 
intelligible.  I  contend  that  the  motive  it 
involves  presents  an  attractive  aspect  But 
I  can  not  think  it  of  sufficient  weight  to  be 
decisive.  It  involves,  I  believe,  an  errone- 
ous estimate  of  values,  a  fallacious  view  of 
the  ways  of  truth  to  men.  A  few  years  ago, 
when  making  a  railway  journey  through 
one  of  the  most  imposing  parts  of  the  Rocky 
Mountains,  I  was  tempted  like  many  an- 
other passenger  to  procure  some  photo- 
graphs of  the  scenery  in  order  to  convey  to 
far-away  friends  some  notion  of  the  won- 
ders of  it.  So  far,  however,  did  the  actual 
scenery  surpass  the  pictures  of  it,  excellent 
as  these  were,  that  I  decided  not  to  buy 
them,  feeling  it  were  better  to  convey  no 
impression  at  all  than  to  give  one  so  infe- 
rior to  my  own.  No  doubt  the  decision 
might  be  defended  on  the  ground  of  its 
motive.  Did  it  not  originate  in  a  certain 
laudable  sense  of  obligation  to  truth  T 
Nevertheless,  as  I  am  now  convinced,  the 
decision  was  silly.  For  in  accordance  with 
the  same  principle  it  is  plain  that  I  ought 
to  have  wished  to  have  my  own  impressions 
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erased,  seeing  that  they  must  have  been 
quite  as  inferior  to  those  of  a  widely  expe- 
rienced mountaineer  as  those  which  the  pic- 
tures could  have  given  were  inferior  to 
mine.  Who  is  so  foolish  as  to  argue  that 
no  one  should  learn  anything  about,  say 
London,  unless  he  means  to  master  all  its 
plans,  its  architecture  and  its  history  in 
their  every  phase,  feature  and  detail  t  Who 
would  contend  that,  because  we  are  per- 
mitted to  know  only  so  little  of  what  is 
happening  in  the  European  war,  we  ought 
to  remain  in  total  ignorance  of  itt  Who 
would  say  that  no  one  may  with  propriety 
seek  to  learn  something  about  ancient  Rome 
unless  he  is  bent  on  becoming  a  Gibbon  or 
a  Mommsent  It  is  undoubtedly  true  that 
an  endeavor  to  present  a  body  of  doctrine 
or  a  science  to  such  as  can  not  receive  it 
fully  must  result  in  giving  a  false  impres- 
sion of  the  truth.  But  the  notion  that  such 
an  endeavor  is  therefore  wrong  is  a  notion 
which,  if  consistently  and  thoroughly  car- 
ried out,  would  put  the  human  mind  en- 
tirely out  of  commission.  All  impressions, 
all  views,  all  theories,  all  doctrines,  all 
sciences  are  false  in  the  sense  of  being  par- 
tial, imperfect,  incomplete.  '*I1  n*y  a  plus 
des  probl^mes  resolus  et  d'autres  qui  ne  le 
sont  pas,  il  y  a  seulement  des  probl^mes 
plus  ou  moins  resolus,"  said  Henri  Poin- 
car6.  Every  one  must  see  that,  but  for 
the  helpfulness  of  views  which  because  in- 
complete are  also  in  a  measure  false,  even 
the  practical  conduct  of  life,  not  to  say  the 
advancement  of  science,  would  be  impos- 
sible. There  is  no  other  choice:  either  we 
must  subsist  upon  fragments  or  perish. 

Again,  many  a  specialist  shrinks  from 
trying  to  present  his  subject  to  laymen 
because  he  looks  upon  such  activity  as  a 
species  of  what  is  called  popularization  of 
science,  and  he  believes  that  such  populari- 
zation, even  in  its  best  sense,  closely  re- 
sembles  vulgarization   in   its  worst.     He 


fancies  that  there  is  a  sharp  line  bounding 
off  knowledge  that  is  mere  knowledge  from 
knowledge  that  is  scientific.  In  his  view 
science  is  for  specialists  and  for  specialists 
only.  He  declines,  on  something  like  moral 
and  esthetic  grounds,  to  engage  in  what  he 
calls  playing  to  the  gallery.  It  might,  of 
course,  be  said  that  there  is  more  than  one 
way  of  playing  to  the  gallery.  It  could  be 
said  that  one  way  consists  in  acting  the 
role  of  one  who  imagines  that  his  intellec- 
tual interests  are  so  austere  and  elevated 
and  his  thought  so  profound  that  a  just 
sense  of  the  awful  dignity  of  his  vocation 
imposes  upon  him,  when  in  presence  of  the 
vulgar  multitude,  the  solemn  law  of  silence. 
It  would  be  ungenerous,  however,  if  not 
unfair,  to  insist  upon  the  justice  of  such  a 
possible  retort.  Rather  let  it  be  granted, 
for  it  is  true,  that  much  so-called  populari- 
zation of  science  is  vicious,  relieving  the 
ignorant  of  their  modesty  without  relieving 
them  of  their  ignorance,  equipping  them 
with  the  vocabulary  of  knowledge  without 
its  content  and  so  fostering  not  only  a  vain 
and  empty  conceit,  but  a  certain  facility  of 
speech  that  is  seemly,  impressive  and  valu- 
able only  when,  as  is  too  seldom  the  case, 
it  is  accompanied  by  solid  attainments.  To 
say  this,  however,  is  not  to  lay  an  indict- 
ment against  that  kind  of  scientific  popu- 
larization which  was  so  happily  illustrated 
by  the  very  greatest  men  of  antiqtiity, 
which  was  not  disdained  even  by  Galileo  in 
the  beginnings  of  modem  science  nor  by 
Leonardo  da  Vinci,  and  which  in  our  own 

• 

time  has  engaged  the  interest  and  skill  of 
such  men  as  Clifford  and  Helmholtz, 
Haeckel  and  Huxley,  Mach,  Ostwald,  En- 
riques  and  Henri  Poincar6.  It  is  not  to 
arraign  that  variety  of  popularization 
which  any  one  may  behold  in  the  constant 
movement  of  ideas,  once  reserved  exclu- 
sively for  graduate  students,  down  into 
undergraduate  curricula  and  which  has. 
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for  example,  made  the  doctrine  of  limits, 
analytical  geometry,  projective  geometry, 
and  the  notions  of  the  deriyative  and  the 
integral  available  for  presentation  to  col- 
lege freshmen  or  even  to  high-school  pupils. 
It  is  not  to  condemn  that  kind  of  popu- 
larization which  is  so  natural  a  process  that 
it  actually  goes  on  in  a  thousand  ways  all 
about  us  without  our  deliberate  coopera- 
tion, without  our  intention  or  our  consent, 
and  has  enriched  the  common  sense  and 
conunon  knowledge  of  our  time  with  count- 
less precious  elements  from  among  the  sci- 
entific and  philosophic  discoveries  made  by 
other  generations  of  men. 

Finally  it  remains  to  mention  the  impor- 
tant type  of  specialist  in  whom  strongly 
predominates  the  predilection  for  research 
as  distinguished  from  exposition.  He 
knows,  as  every  one  knows,  that  through 
what  is  called  practical  applications  of  sci- 
ence many  a  scientific  discovery  is  made  to 
serve  innumerable  human  beings  who  do 
not  understand  it  and  innumerable  others 
who  never  can.  He  may  or  may  not  be- 
lieve in  avocational  instruction ;  he  may  or 
may  not  regard  intelligence  as  an  ultimate 
good  and  an  end  in  itself;  he  may  or  may 
not  think  that  the  arts  and  agencies  for  the 
dissemination  of  knowledge,  as  distin- 
guished from  the  discovery  and  practical 
applications  of  truth,  are  important;  he 
may  or  may  not  know  that  the  art  and  the 
gifts  of  the  great  expositor  are  as  important 
and  as  rare  as  those  of  the  great  investi- 
gator and  less  often  owe  their  success  to  the 
favor  of  accident  or  chance.  He  may  not 
even  have  seriously  considered  these  things. 
He  does  know  his  own  predilection ;  and  so 
strong  is  his  inclination  towards  research 
that  for  him  to  engage  in  exposition,  espe- 
pecially  in  popular  exposition,  in  avoca^ 
tional  instruction  for  laymen,  would  be  to 
sin  against  the  authority  of  his  vocation. 
This  man,  if  he  have  intellectual  powers 
fairly  corresponding  to  the  seeming  author- 


ity and  urgence  of  his  inner  call,  belongs  to 
a  class  whose  rights  are  peculiarly  sacred 
and  whose  freedom  must  be  guarded  in  the 
interest  of  all  mankind.  It  is  not  contended 
that  every  representative  of  a  given  sub- 
ject is  under  obligation  to  expound  it  for 
the  avocational  interest  and  enlightenment 
of  laymen.  The  contention  is  that  such 
exposition  is  so  important  a  service  that 
any  university  department  should  contain 
at  least  one  man  who  is  at  once  willing  and 
qualified  to  render  it. 

I  come  now  to  the  keeping  of  my  promise. 
It  is  to  be  shown  that  the  service  is  prac- 
ticable in  the  subject  of  mathematics  and 
how  it  is  so.  Let  us  get  clearly  in  mind 
the  kind  of  persons  for  whom  the  instruc- 
tion is  to  be  primarily  designed.  They  are 
to  be  students  of  ** maturity  and  power"; 
they  do  not  intend  to  become  teachers, 
much  less  producers,  of  mathematics ;  they 
are  probably  specializing  in  other  fields; 
they  do  not  aim  at  becoming  mathemati- 
cians; their  interest  in  mathematics  is  not 
vocational,  it  is  avocational ;  it  is  the  inter- 
est of  those  whose  curiosity  transcends  the 
limits  of  any  specific  profession  or  any 
specific  form  or  field  of  activity;  each  of 
them  knows  that,  whatever  his  own  field 
may  be,  it  is  penetrated,  overarched,  com- 
passed about  by  an  infinitely  vaster  world 
of  human  interests  and  human  achieve- 
ments; they  feel  its  immense  presence,  the 
poignant  challenge  of  it  all ;  as  specialists 
they  will  win  mastery  over  a  little  part,  but 
they  have  heard  the  call  to  intelligence  and 
are  seeking  orientation  in  the  whole;  this 
they  know  is  a  thing  of  mind;  they  are 
aware  that  the  essential  environment  of  a 
scholar's  life  is  a  spiritual  environment — 
the  invisible  and  intangible  world  of  ideas, 
doctrines,  institutions,  sciences  and  arts; 
they  know  or  they  suspect  that  one  of  the 
great  components  of  that  world  is  mathe- 
matics; and  so,  not  as  candidates  for  a 
profession  or  a  degree,  but  in  their  higher 


Mabch  26, 1915] 


SCIENCE 


461 


capacity  as  men  and  women,  they  desire  to 
learn  something  of  this  science  viewed  as 
a  human  enterprise,  as  a  body  of  human 
achievements;  and  they  are  willing  to  pay 
the  price;  they  are  not  seeking  entertain- 
ment, they  are  prepared  to  work — ^to  listen, 
to  read  and  to  think. 

And  now  we  most  ask :  What  measure  of 
mathematical  training  is  to  be  required  of 
them  as  a  preparation  t  In  view  of  what 
has  just  been  said  it  is  evident  that  such 
training  is  not  to  be  the  whole  of  their 
equipment  nor  even  the  principal  part  of 
it,  but  it  is  an  indispensable  part.  And 
the  question  is:  How  much  mathematical 
knowledge  and  mathematical  discipline  is 
to  be  demanded  1  I  have  no  desire  to  min- 
imize my  present  task.  I,  therefore,  pro- 
pose that  only  so  much  mathematical  prep- 
aration shall  be  demanded  as  can  be  gained 
in  a  year  of  collegiate  study.  Most  of  them 
will,  of  course,  have  had  more ;  but  I  pro- 
pose as  a  hypothesis  that  the  amount 
named  be  regarded  as  an  adequate  mini- 
mum. But  it  does  not  include  the  differ- 
ential and  integral  calculus.  And  is  it  not 
preposterous  to  talk  of  offering  graduate 

• 

watruction  in  mathematics  to  students  who 
J^ave  not  had  a  first  course  in  the  calculus  t 
I  am  far  from  thinking  so.    A  little  reflec- 
tion will  suffice  to  show  that  in  the  case  of 
^^eh  students  as  I  have  described  it  is  very 
^^^  from  preposterous.    In  my  opinion  the 
*osurdity  would  rather  lie  in  demanding 
the  calculus  of  them.    No  one  is  so  foolish 
^  to  contend  that  a  first  course  in  the 
^^^culus  is    a    sufficient   preparation    for 
^^ertaking  the  pursuit  of  graduate  mathe- 
niatical  study.    But  to  suppose  it  necessary 
^  3ti8t  as  foolish  as  to  suppose  it  sufficient. 
There  was  a  time  when  it  was  necessary, 
^^d  the  belief  that  it  is  necessary  now  owes 
^^  persistence  and  currency  to  the  inertia 
then  acquired.    Formerly  it  was  necessary, 
l^cause  formerly  all  advanced  courses,  at 


least  all  initial  courses  of  the  kind,  were 
either  prolongations  of  the  calculus,  like 
differential  equations,  for  example,  or  else 
courses  in  which  the  calculus  played  an 
essential  instrumental  role  as  in  rational 
mechanics,  or  the  usual  introductions  to 
function  theory  or  to  higher  geometry  or 
algebra.  But,  as  every  mathematician 
knows,  that  time  has  passed.  It  is  true  that 
courses  for  which  a  preliminary  training  in 
the  calculus  is  essential  still  constitute  and 
will  continue  to  constitute  the  major  part 
of  the  graduate  offer  of  any  department  of 
mathematics.  And  quite  apart  from  that 
consideration,  it  seems  wise,  in  the  case  of 
intending  graduate  students  who  purpose 
to  specialize  in  mathematics,  to  enforce  the 
usual  calculus  requirement  ajs  affording 
some  slight  protection  against  immaturity 
and  the  lack  of  seriousness.  But  every 
mathematician  knows  that  it  is  now  prac- 
ticable to  provide  a  large  and  diversified 
body  of  genuinely  graduate  mathematical 
instruction  for  which  the  calculus  is  strictly 
not  prerequisite. 

Fortunately  it  is  just  the  material  that 
is  thus  available  which  is  in  itself  best 
suited  for  the  avocational  instruction  we 
are  contemplating.  As  the  calculus  is  not 
to  be  presupposed  it  goes  without  saying 
that  this  subject  must  find  a  place  in  the 
scheme.  For  evidently  an  advanced  mathe- 
matical course  devised  and  conducted  in  the 
interest  of  general  intelligence  can  not  be 
silent  respecting  ''the  most  powerful 
weapon  of  thought  yet  devised  by  the  wit 
of  man."  Technique  is  not  sought  and  can 
not  be  given.  The  subject  is  not  to  be  pre- 
sented as  to  undergraduates.  For  the  most 
part  these  gain  facility  with  but  little  com- 
prehension. It  is  to  be  presented  to  mature 
and  capable  students  who  seek,  not  facility, 
but  understanding.  Their  desire  is  to  ac- 
quire a  general  conception  of  the  nature  of 
the  calculus  and  of  its  place  in  science  and 
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the  history  of  thought — such  a  conception 
as  will  at  least  enable  them  as  educated 
men  to  mention  the  subject  without  a  feel- 
ing of  sham  or  to  hear  it  mentioned  without 
a  feeling  of  shame.  A  few  well-considered 
lectures  should  suffice.  At  all  events  it 
would  not  require  many  to  show  the  his- 
torical background  of  the  calculus,  to  ex- 
plain the  nascence  and  nature  of  the  scien- 
tific exigencies  that  gave  it  birth,  to  make 
clear  the  concepts  of  derivative  and  integral 
as  the  two  central  notions  of  its  two  great 
branches,  and  to  present  a  few  simple  ap- 
plications of  these  notions  to  intelligible 
problems  of  typical  significance.  Even  the 
idea  of  a  differential  equation  could  be 
quickly  reached,  the  nature  of  a  solution 
explained,  and  simple  examples  given  of 
physical  and  geometric  interpretations.  As 
to  the  range  and  power  of  the  calculus,  a 
sense  and  insight  can  be  given,  in  some 
measure  of  course  by  a  reference  to  its 
literature,  but  much  more  effectively  by  a 
few  problems  carefully  selected  from  vari- 
ous fields  of  science  and  skillfully  explained 
with  a  view  to  showing  wherein  the  meth- 
ods of  the  calculus  are  demanded  and  how 
they  serve.  Is  not  all  this  elementary  and 
undergraduate  f  In  point  of  nomenclature, 
yes.  It  is  not  necessary,  however,  to  let 
words  deceive  us.  We  teach  whole  numbers 
to  young  children,  but  even  Weierstrass  was 
not  aware  of  the  logico-mathematical  deeps 
that  underlie  cardinal  arithmetic. 

The  calculus,  however,  is  hardly  the  topic 
with  which  the  course  would  naturally 
begin.  A  principal  aim  of  the  course 
should  be  to  show  what  mathematics,  in  its 
inner  nature,  is — ^to  lay  bare  its  distinctive 
character.  Its  distinctive  character,  its 
structural  nature,  is  that  of  a  **hypothetico- 
deductive ' '  system.  Probably,  therefore,  it 
would  be  well  to  begin  with  an  exposition 
of  the  nature  and  function  of  postulate 
systems  and  of  the  great  role  such  systems 


have  always  played  in  the  science,  espe- 
cially in  the  illustrious  period  of  Greek 
mathematics  and  even  more  consciously  and 
elaborately  in  our  own  time.  It  is  plain 
that  such  an  exposition  can  be  made  to 
yield  fundamental  insight  into  many 
matters  of  interest  and  importance  not  only 
in  mathematics,  but  in  logic,  in  psychology, 
in  philosophy,  and  in  the  methodology  of 
natural  science  and  general  thought.  The 
material  is  almost  superabundant,  so  numer- 
ous are  the  postulate  systems  that  have  been 
devised  as  foundations  for  many  different 
branches  of  geometry,  algebra,  analysis, 
Mengenlehre  and  logic.  A  general  survey 
of  these,  were  it  desirable  to  pass  them  all 
in  review,  would  not  be  sufficient.  It  will 
be  necessary  to  select  a  few  systems  of 
typical  importance  for  minute  examination 
with  reference  to  such  capital  points  as 
convenience,  simplicity,  adequacy,  inde- 
pendence, compatibility  and  categoricalness. 
The  necessity  and  presence  of  undefined 
terms  in  any  and  all  systems  will  afford  a 
suitable  opportunity  to  deal  with  the  highly 
important,  much  neglected  and  little  under- 
stood subject  of  definition,  its  nature,  vari- 
eties and  function,  in  light  of  the  recent 
literature,  especially  the  suggestive  hand- 
ling of  the  matter  by  Enriques  in  his 
''Problems  of  Science."  A  given  system 
once  thus  examined,  the  easy  deduction 
of  a  few  theorems  will  suffice  to  show  the 
possibility  and  the  process  of  erecting  upon 
it  a  perfectly  determinate  and  often  impos- 
ing superstructure.  And  so  will  arise 
clearly  the  just  conception  of  a  mathe- 
matical doctrine  as  a  body  of  thought  com- 
posed of  a  few  undefined  together  with 
many  defined  ideas  and  a  few  primitive  or 
postulated  propositions  with  many  demon- 
strated ones,  all  concatenated  and  welded 
into  a  form  independent  of  will  and  tem- 
poral vicissitudes.  Revelation  of  the  charm 
of  the  science  will  have  been  begun.     A 
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new  revelation  will  result  when  next  the 
possibility  is  shown  of  so  interchanging  un- 
defined with  defined  ideas  and  postulates 
with  demonstrated  propositions  that,  de- 
spite such  interchange  of  basal  with  super- 
Btractural  elements,  the  doctrine  as  an  au- 
tonomous   whole    will    remain    absolutely 
nnchanged.    But  this  is  not  all  nor  nearly 
all.  It  is  only  the  beginning  of  what  may 
be  made  a  veritable  apocalypse.    Of  great 
interest  to  any  intellectual  man  or  woman, 
of  very  great  interest  to  students  of  logic, 
'     psychology,  or  philosophy,  should  be  the 
light  which  it  will  be  possible  in  this  con- 
nection to  throw  upon  the  economic  role  of 
logic  and  upon  the  constitution  of  mind  or 
the  world  of  thought.    I  refer  especially  to 
*ie  recently  discovered  fact  that  in  inter- 
preting a  system  of  postulates  we  are  not 
wstricted  to  a  single  possibility,  but  that, 
on  the  contrary,  such  a  system  admits  in 
general  of  a  literally  endless  variety  of 
interpretations;  which  means,  for  such  is 
the  make-up  of  our  Oedankenwelt,  that  an 
^^^fi^tude  of  doctrines,  widely  different  in 
^Pect  of  their  psychological  character  and 
interest,  have  nevertheless  a  common  form, 
"®^^gr  isomorphic,  as  we  say,  logically  one, 
.  ^^gh  spiritually  many,   reposing  on   a 
^^^le  base.    And  how  foolish  the  instructor 
^OTll(j  be  not  to  avail  himself  of  the  oppor- 
"^ity  of  showing,  too,  in  the  same  connec- 
tiou^    how  various  mathematical  doctrines 
t*^at    differ  not  only  psychologically,  but 
^^^eally  also,  are  yet  such  that,  by  virtue 
^*  ^  partial  agreement  in  their  bases,  they 
^tersect  one  another,  owning  part  of  their 
^^titent  jointly,  whilst  being,  in  respect  of 
wie  rest,  mutually  exclusive  and  incompati- 
ble.  If,  for  example,  it  be  some  Euclidean 
^stem  that  he  has  been  expounding,  he 
^  be  able  readily  to  show  upon  how  seem- 
ingly slight  changes  of  base  there  arise  now 
this  or  that  variety  of  non-Euclidean  geom- 
etry,  now  a  projective  or  an  inversion 


geometry  or  some  species  or  form  of  higher 
dimensionality.  I  need  not  say  that  anal- 
ogous phenomena  will  in  like  manner  pre- 
sent themselves  in  other  mathematical  fields. 
And  it  is  of  course  obvious  that  as  various 
doctrines  are  thus  made  to  pass  along  in 
deliberate  panorama  it  will  be  feasible  to 
point  out  some  of  their  salient  and  distinc- 
tive features,  to  indicate  their  historic  set- 
tings, and  to  cite  the  more  accessible  por- 
tions of  their  respective  literatures.  Nat- 
urally in  this  connection  and  in  the  atmos* 
phere  of  such  a  course  the  question  will 
arise  as  to  why  it  is  that,  or  wherein,  the 
hypothetico-deductive  method  fails  of  uni- 
versal applicability.  So  there  will  be  op- 
portunity to  teach  the  great  lesson  that  this 
method  is  not  rudimentary,  but  is  an  ideal, 
the  ideal  of  intellect  and  science;  to  teach 
that  mathematics  is  but  the  name  of  its 
occasional  realization ;  and  that,  though  the 
ideal  is,  relatively  speaking,  but  seldom 
attained,  yet  its  lure  is  universal,  mani- 
festing itself  in  the  most  widely  differing 
domains,  in  the  physical  and  mechanical 
assumptions  of  Newton,  in  the  ethical  pos- 
tulates of  Spinoza,  in  our  federal  constitu- 
tion, even  in  the  ten  commandments,  in 
every  field  where  men  have  sought  a  body 
of  principles  to  serve  them  as  a  basis  of 
doctrine,  conduct  or  achievement.  And  if 
it  shall  thus  appear  that  mathematics  is 
very  high-placed  as  being,  in  respect  of  its 
method  and  its  form,  the  ideal  and  the  lure 
of  thought  in  general,  the  fault  must  be 
imputed,  not  to  the  instructor,  but  to  the 
nature  of  things. 

In  all  this  study  of  the  postulational 
method  the  impression  will  be  gained  that 
the  science  of  mathematics  consists  of  a 
large  and  increasing  number  of  more  or 
less  independent,  somewhat  closely  related 
and  often  interpenetrating  branches,  con- 
stituting, not  a  jungle,  but  rather  an  im- 
mense, diversified,  beautifully  ordered  for- 
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est;  and  that  impression  is  just.  At  the 
same  time  another  impression  will  be 
gained,  namely,  that  the  various  branches 
rest,  each  of  them,  upon  a  foundation  of 
its  own.  This  impression  will  have  to  be 
corrected.  It  will  have  to  be  shown  that 
the  branch-foundations  are  not  really  fun- 
damental in  the  science  but  are,  literally 
and  genuinely,  component  parts  of  the 
superstructure.  It  will  have  to  be  shown 
that  mathenlatics  as  a  whole,  as  a  single 
unitary  body  of  doctrine,  rests  upon  a  basis 
of  primitive  ideas  and  primitive  proposi- 
tions that  lie  far  below  the  so-called  branch- 
foundations  and,  in  supporting  the  whole, 
support  these  as  parts.  The  course  will, 
therefore,  turn  to  the  task  of  acquainting 
its  students  with  those  strictly  fundamental 
researches  which  we  associate  with  such 
names  as  C.  S.  Peirce,  Schroeder,  Peano, 
Frege,  Russell,  Whitehead  and  others,  and 
which  have  resulted  in  building  underneath 
the  traditional  science  a  logico-mathematical 
sub-structure  that  is,  philosophically,  the 
most  important  of  modem  mathematical 
developments. 

It  must  not  be  supposed,  however,  that 
the  instruction  must  needs  be,  nor  that  it 
should  preferably  be,  confined  ta  questions 
of  postulate  and  foundation,  and  I  will 
devote  the  remainder  of  the  time  at  my 
disposal  to  indicating  briefly  how,  as  it 
seems  to  me,  a  large  or  even  a  major  part 
of  the  course  may  concern  itself  with  mat- 
ters more  traditional  and  more  concrete. 

Any  one  can  see  that  there  is  an  abun- 
dance of  available  material.  There  is,  for 
example,  the  history  and  significance  of  the 
great  concept  of  function,  a  concept  which 
mathematics  has  but  slowly  extracted  and 
gradually  refined  from  out  the  common  con- 
tent and  experience  of  all  minds  and  which 
on  that  account  can  be  not  only  defined  pre- 
cisely and  intelligibly  to  such  laymen  as 
are  here  concerned,  but  can  also  be  clarified 


in  many  of  its  forms  by  means  of  manifold 
examples  drawn  from  elementary  mathe- 
matics, from  the  elements  of  other  sciences, 
and  from  the  most  familiar  phenomena  of 
the  work-a-day  world. 

Another  available  topic  is  the  nature  and 
role  of  the  sovereign  notion  of  limit.  This, 
too,  as  every  mathematician  knows,  admits 
of  countless  illustration  and  application 
within  the  radius  of  mathematical  knowl- 
edge here  presupposed.  In  this  connection 
the  structure  and  importance  of  what 
Sylvester  called  **the  Grand  Continuum," 
which  so  many  scientific  and  other  folk 
talk  about  unintelligently,  will  offer  itself 
for  explanation.  And  if  the  class  fortu- 
nately contain  students  of  philosophic 
mind,  they  will  be  edified  and  a  little 
astonished  perhaps  when  they  are  led  to  see 
that  the  method  and  the  concept  of  limits 
are  but  mathematicized  forms  of  a  process 
and  notion  familiar  in  all  domains  of  spir- 
itual activity  and  known  as  idealization. 
Not  improbably  some  of  the  students  will 
be  sufficiently  enterprising  to  trace  the 
mentioned  similitude  in  some  of  its  mani- 
festations in  natural  science,  in  psychology, 
in  philosophy,  in  jurisprudence,  in  litera- 
ture and  in  art. 

I  have  not  mentioned  the  modem  doc- 
trine variously  known  as  MengmUhre^ 
Mannigfaltigkeitslehre,  the  theory  of  point- 
sets,  assemblages,  manifolds  or  aggregates : 
a  live  and  growing  doctrine  in  which  ex- 
pert and  layman  are  about  equally  inter- 
ested and  which,  like  a  subtle  and  illu- 
minating ether,  is  more  and  more  pervading 
mathematics  in  all  its  branches.  For  the 
avocational  instruction  of  lay  students  of 
** maturity  and  power"  how  rich  a  body 
of  material  is  here,  with  all  its  fascinating 
distinctions  of  discrete  and  continuous, 
finite  and  infinite,  denumerable  and  non- 
denumerable,  orderless,  ordered,  and  well- 
ordered,  and  with  its  teeming  host  of  near- 
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lying  propositions,  so  interesting,  so  illu- 
minating, often  so  amazing. 

Finally,  bnt  far  from  exhausting  the  list, 
it  remains  to  mention  the  great  subjects  of 
invariants  and  groups.  Both  of  them  ad- 
mit of  definition  perfectly  intelligible  to 
disciplined  laymen;  both  admit  of  endless 
elementary  illustration,  of  having  their 
mutual  relations  simply  exemplified,  of 
being  shown  in  historic  perspective,  and  of 
being  strikingly  connected,  especially  the 
notion  of  invariance,  with  the  dominant 
enterprise  of  man:  his  ceaseless  quest  for 
the  changeless  amid  the  turmoil  and  trans- 
formation of  the  cosmic  flux. 


Cassius  J.  Kbysbr 


OOLUMBIA   XiNrVKBSITY 


PBBLIMINABY    BEPOBT     ON     A     8HALEB 
MEMOBIAL  STUDY  OF  COBAL  BEEFS 

A  UBERAL  grant  from  the  Shaler  Memorial 
Fund  of  Harvard  University,  supplemented 
by  a  generous  subsidy  from  the  British  Asso- 
ciation for  the  Advancement  of  Science  with 
an  invitation  to  attend  its  meeting  in  Australia 
last  August  as  a  foreign  guest,  enabled  me  to 
spend  the  greater  part  of  the  year  1914  in  visit- 
ing a  number  of  islands  in  the  Pacific  Ocean 
with  the  object  of  testing  various  theories  that 
have  been  invented  to  account  for  coral  reefs. 
Thirty-five  islands,  namely,  Oahu  in  Hawaii, 
eighteen  of  the  Fiji  group.  New  Caledonia  of 
which  the  entire  coast  line  was  traced,  the 
three  Loyalty  islands,  five  of  the  New  Hebrides, 
Harotonga  in  the  Cook  group,  and  six  of  the 
Society  islands,  as  well  as  a  long  stretch  of  the 
Queensland  coast  inside  of  the  Great  Barrier 
reef  of  northeastern  Australia,  were  examined 
in  greater  or  less  detail.  A  brief  statement  of 
my  results  has  been  published  in  the  Pro- 
ceedings of  the  National  Academy  of  Sciences 
for  March,  1915.  A  full  report  will  appear 
later,  probably  in  the  Bulletin  of  the  Museum 
of  Com^parative  Zoology  at  Harvard  College. 
The  general  conclusions  reached  are  here 
briefly  summarized. 

Any  one  of  the  eight  or  nine  theories  of 


coral  reefs  will  satisfactorily  account  for  the 
visible  features  of  sea-level  reefs  themselves, 
provided  the  postulated  conditions  and  proc- 
esses of  the  invisible  past  are  accepted:  hence 
a  study  of  the  visible  features  of  the  reefs 
alone  can  not  lead  to  any  valid  conclusion. 
Some  independent  witnesses  must  be  interro- 
gated, in  the  hope  of  detecting  the  true  theory. 
The  only  witnesses,  apart  from  sections  ob- 
tained by  deep  and  expensive  borings,  available 
for  sea-level  reefs  are  the  central  islands  within 
oceanic  barrier  reefs,  or  the  mainland  coast 
within  a  continental  barrier  reef.  The  testi- 
mony of  these  witnesses  has  been  too  largely 
neglected,  apparently  J[>ecause  most  investi- 
gators of  coral  reefs  have  been  zoologists,  little 
trained  in  the  physiography  of  shore  lines. 
Elevated  reefs  afiord  additional  testimony  in 
their  structure  and  in  the  relation  of  their 
mass  to  its  foimdation;  but  these  witnesses 
also  have  been  insufficiently  considered,  perhaps 
because  most  investigators  of  reefs  have,  as 
zoologists,  been  little  trained  in  structural 
geology;  hence  it  seemed  desirable  to  give  as 
much  time  as  possible  on  the  Pacific  islands  to 
questioning  the  independent  witnesses  above 
designated,  rather  than  to  the  study  of  the 
reef  themselves. 

The  testimony  of  the  first  group  of  witnesses 
— the  central  islands  of  barrier  reefs — con- 
vinced me  that  Darwin's  theory  of  subsidence 
is  the  only  theory  competent  to  explain  not 
only  the  development  of  barrier  reefs  from 
fringing  reefs,  but  also  the  shore-line  features 
of  the  central  (volcanic)  islands  within  such 
reefs ;  for  the  embayment  of  the  central  islands 
testify  emphatically  to  subsidence,  as  Dana 
long  ago  pointed  out:  thus  my  results  in  the 
study  of  this  old  problem  of  the  Pacific  agree 
with  those  of  several  other  recent  students, 
especially  Andrews,  Hedley  and  Taylor  of  Aus- 
tralia, and  Marshall  of  New  Zealand.  Darwin's 
theory  of  subsidence  also  gives  by  far  the 
most  probable  explanation  of  atolls;  for  it  is 
unreasonable  to  suppose  that  a  subsidence  of 
the  ocean  bottom  should  occur  only  in  regions 
where  the  central  islands  of  barrier  reefs  are 
present  to  attest  it,  and  not  in  neighboring 
regions  where  reefs  of  identical  appearance. 
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but  without  a  central  island,  are  given  an- 
other name. 

The  testimony  of  the  second  group  of  wit- 
nesses— ^massive  elevated  reefs  such  as  occur  on 
certain  Fiji  Islands — convinced  me  that  Dar- 
win's theory  of  subsidence  gives  the  only  satis- 
factory explanation  of  the  origin  of  such  reefs 
also;  for  their  limestones  rest  unconformably 
on  the  normally  eroded  surface  of  a  preexistent 
foundation.  The  erosion  of  the  foundation 
surface  shows  that  it  stood  above  sea-level 
before  the  reef  was  deposited  upon  it;  and  the 
occurrence  of  the  reef  shows  that  the  eroded 
foundation  subsided  to  receive  its  marine  cover. 
Only  after  this  subsidence  was  the  compound 
mass  uplifted.  The  mere  occurrence  of  ele- 
vated reefs  above  sea  level  does  not  for  a 
moment  prove  that  they  were  formed  during 
the  emergence  of  their  foundation. 

All  the  still-stand  theories  of  barrier  reefs — 
that  is,  all  the  theories  which  involve  a  fixed 
relation  of  the  reef  foundation  to  the  sea  level 
during  the  formation  of  the  reef  mass — are 
excluded  by  evidence  of  submergence  found  in 
the  embayed  shore  lines  of  the  central  islands 
within  barrier  reefs.  It  may  seem  overbold 
thus  at  a  stroke  to  set  aside  several  well-known 
theories,  accepted  by  experienced  observers; 
and  so  indeed  it  would  be  if  these  observers 
had  discussed  the  features  of  the  embayed 
central  islands  and  had  explicitly  shown  that 
their  embayments  are  not  due  to  submergence, 
but  to  some  other  cause.  It  is,  however,  a 
regrettable  fact  that  the  observers  who  adopted 
one  or  another  of  the  still-stand  theories  took, 
like  Darwin  himself  j  practically  no  account  of 
the  embayed  central  islands,  essential  as  the 
testimony  of  these  islands  is  in  the  solution 
of  the  coral-reef  problem.  Such  neglect  is 
all  the  more  remarkable  in  view  of  the  clear 
statement,  long  ago  published  by  Dana,  regard- 
ing the  pertinence  and  the  value  of  the  testi- 
mony afforded  by  the  central  islands  of  barrier 
reefs. 

The  glacial-control  theory  of  coral  reefs,  re- 
cently elaborated  by  Daly  with  special  refer- 
ence to  the  lagoons  of  atolls,  wiU  not  hold  for 
barrier  reefs.  This  theory  assumes  that  no  sub- 
sidence of  the  reef  foundations  took  place. 


and  explains  the  lagoon  floors  of  atolls  as  plat- 
forms abraded  across  preglacial  sea-level  reef- 
masses  by  the  lowered  and  chilled  sea  of  the 
glacial  period  after  the  corals  were  killed;  the 
preglacial  reef -masses  having  been  formed  by 
upward  or  outward  growth  on  their  still-stand- 
ing foundations.  It  then  explains  the  en- 
circling reefs  which  now  surround  the  lagoons 
as  having  been  built  up  while  the  sea  was 
rising  and  warming  in  postglacial  time.  But 
if  the  broad  lagoons  of  large  atolls,  20  or  30 
miles  in  diameter,  were  thus  formed,  the  cen- 
tral islands  within  narrow-lagoon  barrier  reefs 
should  be  cliffed  all  around  their  shore  line,  and 
they  are  not  Furthermore,  this  theory  ex- 
plains the  embayments  of  central  islands 
within  barrier  reefs  as  occupying  new-cut 
valleys  that  were  eroded  during  the  glacial 
period  of  lowered  sea  level;  but  if  this  were 
the  case,  the  new-cut  valleys  should  be  pro- 
longed upstream  from  the  embayment  heads 
as  incisions  in  the  floors  of  preglacial  valleys, 
thus  producing  a  "  vaUey-in-valley  "  landscape ; 
and  this  is  not  true  in  any  one  of  the  hun- 
dreds of  embayments  seen  during  the  past 
year.  Furthermore,  many  of  the  embayments 
are  so  wide  that,  if  they  were  opened  by  slow 
subaerial  processes,  all  the  spur  ends  ought  to 
have  been  well  cliffed  by  the  sea ;  yet,  as  above 
stated,  they  are  not  cliffed.  Finally  many  of 
the  embayments  are  too  wide  to  have  been 
eroded  during  the  last  glacial  epoch,  or  even 
during  all  the  glacial  epochs  of  the  entire 
glacial  period,  if  the  valleys  of  the  formerly 
glaciated  volcanoes  of  central  France  are  taken 
as  standards  of  the  amount  of  erosion  that 
could  be  accomplished  in  such  masses  during 
such  intervals  of  time.  The  glacial-control 
theory  thus  proves  incompetent  to  explain 
barrier  reefs,  and  it  is  therefore  held  to  be 
generally  incompetent  to  explain  atolls  also; 
it  may  have  more  importance  on  the  borders  of 
the  coral  zone,  where  the  corals  would  most 
likely  have  been  killed  during  the  glacial  period : 
the  Marquesas  Islands  promise  interesting 
results  in  this  connection.  The  glacial-control 
theory  has  its  greatest  importance  in  conjunc- 
tion with  Darwin's  theory  of  subsidence,  for 
submergence  during  subsidence  may  have  been 
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almost  neutralized  by  the  lowering  of  the  sea- 
level  during  the  oncoming  of  a  glacial  epochs 
and  at  such  a  time  coral  reefs  would  broaden 
and  lagoons  would  become  shallow;  but  with 
the  passing  of  a  glacial  epoch  the  return  of 
ice-sheet  water  to  the  ocean  would  accelerate 
the  submergence  due  to  subsidence,  and  at 
such  a  time  coral  reefs  might  be  more  or  less 
completely  drowned:  thus  the  discontinuity 
of  certain  reefs  on  so-called  ''  platforms  "  may 
be  explained. 

All  the  phenomena  which  testify  to  the  for- 
mation of  coral  reefs  on  subsiding  foundations 
can  be  equally  well  explained  by  the  assump- 
tion of  a  rise  of  the  ocean  surface  around  or 
over  fixed  foundations:  but  a  rise  of  the  ocean 
surface  in  any  coral-reef  region  demands  a 
rise  of  the  whole  ocean  surface;  and  if  the 
coral-reef  foundations  are  to  stand  still,  a  rise 
of  the  whole  ocean  surface  can  be  explained 
only  as  the  diminished  result  of  a  greater  rise 
of  the  ocean  floor  in  some  non-coral-reef  region. 
The  conditions  involved  in  this  alternative  for 
the  simple  theory  of  local  subsidence  are  so 
extravagantly  improbable  that,  as  soon  as  they 
are  explicitly  defined,  they  must  be  rejected. 

No  absolute  demonstration  of  the  origin  of 
coral  reefs,  or,  for  that  matter,  of  any  other 
geological  structure,  is  possible :  the  most  that 
can  be  hoped  for  is  a  highly  probable  conclu- 
sion. The  conclusions  annotmced  above  in 
favor  of  Darwin's  theory  are  believed  to  have 
about  the  same  order  of  probability  as  that 
usually  accepted  as  "proof"  in  geological 
discussions. 

A  number  of  local  conclusions  may  be  briefly 
announced  as  follows: 

The  elevated  reef  along  the  south  coast  of 
Oahu,  Hawaii,  was  formed  during  or  after  a 
sub-recent  period  of  subsidence,  for  its  lime- 
stones enter  well-defined  valleys  that  must  have 
been  eroded  when  the  island  stood  higher  than 
now,  before  the  reef -limestones  were  deposited 
in  them. 

The  Fiji  group  has  suffered  various  move- 
ments of  subsidence  and  elevation  by  which 
its  many  islands  were  affected  in  unlike  ways. 
Elevation  has  taken  place  at  different  times  in 
different  islands,  for  some  of  the  elevated  reefs 


are  elaborately  dissected,  others  are  very  little 
dissected,  and  still  others  remain  at  sea-leveL 
The  embayments  due  to  the  latest  subsidence 
on  the  larger  islands,  Viti  Levu  and  Vanua 
Levu,  are  now  largely  filled  with  delta  plains. 
All  the  reefs,  those  now  elevated  as  well  as 
those  at  sea-level,  appear  to  have  been  formed 
duriQg  periods  of  subsidence,  the  evidence  af- 
forded by  the  elevated  reefs  of  Yanua  Mbalavu, 
Mango  and  Thithia,  being  especially  significant 
on  this  point.  The  medium-sized  island  of 
Taviuni  has  few  visible  reefs,  because  its 
flanks  and  shores  are  flooded  by  sheets  of 
recent  lava.  The  small  island  of  Wakaya 
seems  to  be  a  tilted  block  of  lava  beds,  not  a 
dissected  volcano. 

The  extensive  barrier  reef  of  New  Caledonia 
has  grown  up  during  a  recent  subsidence  by 
which  that  long  and  maturely  dissected  island 
has  been  much  reduced  in  size  and  elaborately 
embayed;  but  unlike  most  encircled  islands  this 
one  was  strongly  cliffed  around  its  southeastern 
end  and  along  much  of  its  northeastern  side 
before  the  recent  subsidence  took  place. 

The  two  southeastern  members  of  the 
Loyalty  group,  Mar6  and  Lifu,  are  former 
atolls,  evenly  unlifted  about  800  feet:  Mar4 
shows  a  small  hill  of  volcanic  rock  in  the  center 
of  its  limestone  plateau  or  elevated  lagoon 
floor.  Uvea,  the  northwestern  of  t-he  three 
Loyalty  Islands,  is  a  slightly  tilted  atoll;  its 
eastern  sid'e  shows  an  uplifted  reef  in  crescentic 
form,  100  or  more  feet  high  at  the  middle  of 
its  crescent,  and  slowly  descending  to  sea- 
level  at  its  horns ;  the  tilted  lagoon  floor  slowly 
deepens  westward  and  is  enclosed  by  discon- 
nected, upbuilt  reef-islands. 

The  New  Hebrides  show  signs  of  uplift  in 
their  elevated  reefs,  and  of  depression  in  their 
embayments.  There  is  some  evidence  that 
certain  uplifted  fringing  reefs  on  the  island  of 
Efat6,  near  the  center  of  the  group,  were 
formed  during  pauses  in  a  subsidence  that 
preceded  their  uplift,  and  not  during  pauses  in 
their  uplift  as  inferred  by  Mawson.  The  nar- 
rowness of  the  lagoons  enclosed  by  the  barrier 
reefs  that  encircle  certain  strongly  embayed 
islands  in  this  group  may  be  explained  by  sup- 
posing alternations  of  slow  and  rapid  subsi- 
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dence,  so  that  the  earlier-formed  reefs,  which 
began  to  grow  when  the  subsidence  was  slowly 
initiated,  were  drowned  when  it  was  later 
accelerated;  and  new  reefs,  thereupon  begun 
on  the  shore  line  of  that  time  would  after  a 
second  period  of  slow  subsidence  stand  near 
the  present  shore  line,  though  the  shore  line  is 
strongly  embayed  because  the  total  subsidence 
has  been  large.  The  absence  of  reefs  around 
the  island  of  Ambrym  is  due  to  its  abundant 
eruptions  in  recent  time,  the  latest  one  being 
in  December,  1913;  scattered  corals  were  seen 
growing  on  one  of  its  sea-cliffed  lava-streams, 
thus  illustrating  the  initial  stage  of  a  fring- 
ing reef. 

The  Oreat  Barrier  reef  of  Australia,  the 
largest  reef  in  the  world,  with  a  length  of 
some  1,200  miles  and  a  lagoon  from  15  to  70  or 
more  miles  wide,  has  grown  upward  during 
the  recent  subsidence  by  which  the  Queensland 
coast  has,  after  a  long  period  of  still-stand, 
been  elaborately  embayed,  as  was  pointed  out 
by  Andrews  in  1902.  A  very  recent  uplift  of 
ten  feet  has  occurred,  as  was  long  ago  noted 
by  Jukes.  There  is  reason  for  believing  that  a 
broadened  reef -plain,  with  extensive  land-fed 
deltas  along  the  continental  margin,  had  been 
formed  before  the  recent  subsidence  took  place ; 
and  it  is  this  broadened  reef,  now  submerged, 
that  is  thought  to  form  the  "platform''  on 
which  the  Great  Barrier  reef  has  grown  up. 
Guppy's  suggestion  that  the  platform  or  "  sub- 
marine ledge  "  is  due  to  marine  abrasion  before 
coral  reefs  were  established  here  and  that  no 
subsidence  has  taken  place  can  not  be  accepted. 
It  is  highly  probable  that  the  well-attested 
recent  subsidence  was  due  to  a  gentle  flexure, 
by  which  the  off-shore  sea-bottom  was  bent 
down;  and  if  so,  the  coastal  submergence  will 
give  much  too  small  a  measure  of  the  thickness 
of  the  distant  barrier  reef.  In  this  respect  the 
Great  Barrier  reef  along  the  shore  of  a  conti- 
nent differs  significantly  from  smaller  barrier 
reefs  around  oceanic  islands,  in  which  the 
subsidence  of  the  island  and  its  reef  are  essen- 
tially uniform. 

A  few  hours  on  shore  at  Raretonga,  the 
southernmost  member  of  the  Cook  group, 
sufficed  to   show  that  extensive  embayments 


formerly  entering  its  elaborately  carved  mass 
are  now  occupied  by  delta  plains  and  perhaps 
in  part  by  slightly  elevated  reef-  and  lagoon- 
limestone. 

Five  islands  of  the  Society  group  exhibit 
signs  of  recent  subsidence  in  their  intricately 
embayed  shore  lines,  as  has  lately  been  an- 
nounced by  Marshall.  A  sixth,  the  cliff- 
rimmed  island  of  Tahiti,  the  largest  and 
youngest  of  the  group,  has  suffered  moderate 
subsidence  after  its  cliffs  were  cut,  but  the  re- 
sulting bays  are  now  nearly  all  filled  with 
delta  plains  which  often  advance  into  the  nar- 
row lagoon;  hence  a  pause  or  still-stand  has 
followed  the  latest  subsidence.  All  the  barrier 
reefs  of  this  group  appear  to  have  been  formed 
during  the  recent  subsidence  that  embayed 
their  central  islands. 

W.  M.  Davis 

EUbvabd  University 


SCIENTIFIC  NOTES  AND  NEWS 

Db.  Eichard  p.  Strong,  professor  of  trop- 
ical diseases  at  the  Harvard  Medical  School, 
has  been  appointed  leader  of  the  American  Bed 
Cross  Sanitary  Commission,  which  will  aasem- 
ble  in  Salonica  about  the  middle  of  next  month 
and  proceed  to  the  districts  of  Servia  and 
Austro-Hungary  which  are  stricken  with  epi- 
demics of  typhus,  cholera  and  other  contagious 
diseases.  The  commission  will  be  supported 
by  the  Red  Cross  and  the  Rockefeller  Founda- 
tion. Dr.  Strong  has  already  sailed  for  Greece, 
and  the  rest  of  the  expedition  will  sail  by  the 
end  of  this  month.  It  includes  Dr.  Thomas 
W.  Jackson,  of  Philadelphia;  Dr.  Hans 
Zinsser,  professor  of  bacteriology,  Columbia 
University;  Dr.  Andrew  W.  SeUards,  Dr. 
George  C.  Shattuck  and  Dr.  Francis  B.  Grin- 
nell,  of  the  Harvard  Medical  School.  Dr. 
NicoUe,  the  French  expert  on  typhus,  has  been 
invited  to  cooperate  with  the  commission.  Mr. 
Charles  S.  Eby,  of  Washington,  lately  con- 
nected with  the  United  States  Lnmignration 
service,  is  disbursing  officer  and  secretary  for 
the  commission. 

The  Rockefeller  Foundation  has  made  com- 
prehensive plans  for  improving  medical  and 
hospital  conditions  in  China.    These  are  based 
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on  the  report  of  the  special  commission  sent 
by  the  foundation  to  China.  To  carry  out 
this  "work  the  foundation  has  established  a 
special  organization  to  be  called  the  China 
Medical  Board  of  the  Rockefeller  Foundation, 
constituted  as  follows:  John  D.  Kockefeller, 
Jr.,  chairman;  Wallace  Buttrick,  director; 
Harry  Pratt  Judson,  Frank  J.  Goodnow,  Dr. 
Simon  Flexner,  Jerome  D.  Greene,  John  R. 
Mott,  Dr.  William  H.  Welch,  Wickliffe  Rose, 
Starr  J.  Murphy,  Dr.  Francis  W.  Peabody  and 
Frederick  T.  Gates.  E.  C.  Sage  is  secretary 
of  the  board,  and  Roger  S.  Greene  is  to  be  the 
resident  director  in  Pekin.  The  plan  outlined 
by  the  conmiission  looks  to  the  development  of 
medical  education  in  China  as  the  first  step. 
With  a  view  to  building  up  a  body  of  Chinese 
medical  men  able  to  teach  medical  science,  the 
foundation  has  decided  to  establish  six  fellow- 
ships, each  of  $1,000  gold  a  year  and  traveling 
expenses,  to  enable  Chinese  graduates  to  study 
abroad.  Six  fellows  have  been  appointed^  one 
of  whom  is  already  in  this  country. 

The  fifth  annual  award  of  the  Willard  Gibbs 
Medal,  founded  by  William  A.  Converse,  of 
Chicago,  has  been  made  to  Arthur  A.  Noyes, 
director  of  the  research  laboratory  of  physical 
chemistry,  Massachusetts  Institute  of  Tech- 
nology. Dr.  Noyes  in  receiving  the  medal  will 
address  the  Chicago  Section  of  the  American 
Chemical  Society  upon  the  evening  of  April 
16,  his  medal  address  being  ''A  System  of 
Qualitative  Analysis  including  nearly  all  the 
Metallic  Elements."  The  recipient  of  this 
medal  is  determined  by  a  jury  of  twelve,  six  of 
whom  only  can  be  members  of  the  Chicago 
section,  those  outside  the  section  being  Alex- 
ander Smith,  W.  A.  Noyes,  W.  H.  Walker, 
T.  W.  Richards,  Leo  Baekeland  and  W.  F. 
Hillebrand.  Previous  awards  of  this  medal 
have  been  to  Arrhenius,  T.  W.  Richards, 
Baekeland  and  Remsen. 

Professor  Robert  Hallowell  Richards 
was  given  a  complimentary  dinner  on  March 
18  by  the  Mining  and  Metallurgical  Society  of 
America,  the  feature  of  which  was  the  presen- 
tation of  the  gold  medal  of  the  society  by  the 
president,  WiUiam  R.  Ingalls,  former  student 
under  Professor  Richards  at  the  Massachusetts 


Institute  of  Technology.  The  banquet  was  in 
the  Chemists'  Club,  New  York,  with  a  dis- 
tinguished gathering  of  representative  metal- 
lurgists from  various  parts  of  the  country. 
The  speakers  besides  Mr.  Ingalls  and  Professor 
Richards  were:  W.  L.  Saunders,  president  of 
the  American  Institute  of  Mining  Engineers; 
Charles  W.  Goodale,  general  manager  of  the 
Boston  and  Montana  Department  of  the 
Anaconda  Copper  Mine;  F.  A.  Lidbury,  presi- 
dent of  the  American  Electro-Chemical  Soci- 
ety, and  David  H.  Browne,  metallurgical  ex- 
pert of  the  International  Nickel  Company. 

Dr,  J.  WUiLUM  White,  professor  emeritus 
of  surgery  and  one  of  the  trustees  of  the  Uni- 
versity of  Pennsylvania,  expects  to  enter  the 
American  Ambulance  Service  in  Paris  during 
the  coming  summer,  taking  with  him  a  num- 
ber of  surgeons,  physicians  and  nurses  from 
the  University  of  Pennsylvania  staff. 

The  following  have  been  selected  by  the 
council  of  the  Royal  Society  to  be  recom- 
mended for  election  into  the  society :  Professor 
Frederick  William  Andrewes,  Professor  Arthur 
William  Conway,  Mr.  Leonard  Doncaster,  Mr. 
John  Evershed,  Dr.  Walter  Morley  Fletcher, 
Professor  Arthur  George  Green,  Mr.  Henry 
Hubert  Hayden,  Dr.  James  Mackenzie,  Pro- 
fessor John  Cunningham  McLennan,  Dr. 
Arthur  Thomas  Masterman,  Professor  Gilbert 
Thomas  Morgan,  Dr.  Charles  Samuel  Myers, 
Mr.  George  Clarke  Simpson,  Mr.  Alan  A. 
Campbell  Swinton,  and  Mr.  Arthur  George 
Tansley. 

To  Surgeon-General  William  C.  Gorgas  has 
been  awarded  the  Louis  Livingston  Seaman 
medal  for  prog^ress  and  achievement  in  the 
promotion  of  hygiene  and  the  mitigation  of 
occupational  disease. 

At  the  thirty-third  annual  dinner  of  the 
faculty  of  medicine  of  McGill  University  held 
in  Montreal  on  February  13,  Dr.  Lewellys 
Franklin  Barker,  of  the  Johns  Hopkins  Uni- 
versity, was  the  guest  of  honor. 

Professor  George  Pegram,  of  the  depart- 
ment of  physics  of  Columbia  University,  has 
been  elected  president  of  the  Columbia  chapter 
of  the   Sigma  Xi. 
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Dr.  Charles  H.  T,  TowN8£in>  has  been 
elected  the  first  honorary  member  in  the  New 
York  chapter  of  the  Alpha  Mu  Pi  Omega 
Medical  Fraternity. 

Professor  A.  Looss,  formerly  connected  with 
the  school  of  medicine,  Cairo,  Egypt,  has  re- 
tired from  that  position.  His  present  address 
is  Stephanstrasse  18,  Leipzig,  Germany. 

Dr.  J.  C.  BosE,  who  has  been  lecturing  in 
the  TJnited  States  on  physiological  botany, 
sailed  from  San  Francisco  for  the  Orient  on 
March  20. 

Dr.  W.  J.  HussEY,  professor  of  astronomy 
at  the  University  of  Michigan  and  director  of 
the  observatory,  has  returned  to  Ann  Arbor, 
after  having  spent  the  past  six  months  at  La 
Plata  University  in  South  America. 

News  has  been  received  from  the  University 
of  Pennsylvania's  Amazon  expedition  through 
its  director.  Dr.  W.  C.  Farrabee,  It  is  the 
first  news  that  has  come  through  in  four 
months.  Dr.  Farrabee  reports  that  he  has 
spent  three  months  at  work  in  the  interior, 
where  he  has  been  successful  in  getting  much 
information  and  many  specimens.  He  further 
states  that  he  has  just  started  for  the  high- 
lands on  the  borders  of  Bolivia,  Peru  and 
Brazil,  from  which  he  had  to  turn  back  last 
August. 

Professor  William  Trelease,  of  the  depart- 
ment of  botany  of  the  University  of  Illinois, 
has  been  granted  leave  of  absence  from  the 
university  until  May  1,  for  a  botanical  expe- 
dition to  Guatemala,  Central  America. 

Dr.  Julius  Stieglitz,  professor  of  chemistry 
and  director  of  analytical  chemistry  in  the 
University  of  Chicago,  has  accepted  an  invita- 
tion to  give  courses  in  chemistry  at  the  Uni- 
versity of  California  during  the  summer  term 
that  begins  June  21  and  closes  on  August  1. 
Professor  Stieglitz  will  give  a  seminar  on  spe- 
cial topics  in  organic  chemistry  and  also  a 
college  course  in  organic  chemistry. 

On  March  3,  Professor  E.  E.  Barnard,  di- 
rector of  the  Yerkes  Observatory,  lectured  be- 
fore the  California  chapter  of  the  Sig^ma  Xi 
upon  the  subject :  "  Some  of  the  Visible  Re- 
sults   of   Astronomical   Photography."     The 


lecture  was  illustrated  by  a  remarkable  series 
of  astronomical  photographs. 

Dr.  Leland  O.  Howard  delivered  a  lecture 
on  ''  Insects  and  Disease  ""  before  the  biological 
club  and  students  of  the  medical  department 
of  Georgetown  University,  Washington,  D.  0., 
on  March  11. 

Dr.  L.  a.  Bauer  gave  an  illustrated  lecture, 
on  March  15,  at  Smith  College,  Northampton, 
under  the  auspices  of  the  Physics  Club,  en- 
titled "Following  the  Compass." 

Professor  Datton  C.  Miller,  of  the  Case 
School  of  Applied  Science,  lectured,  on  March 
4  and  6,  at  the  State  University  of  Iowa.  His 
subjects  were  (1)  "The  Science  of  Musical 
Sounds"  and  (2)  "The  Physical  CharactCT- 
istics  of  Vowels."  Professor  MiUer  also  ad- 
dressed the  seminar  of  the  department  of 
physics  on  some  of  the  more  technical  parts 
of  his  investigations.  Professor  C.  G.  Derick, 
of  the  University  of  Illinois,  delivered  two 
lectures  at  the  university  on  March  13.  The 
first  was  on  the  subject  "  The  Teacher  in  He- 
search."  The  second  was  upon  the  study  of 
valence  through  ionization  and  dealt  largely 
with  Professor  Derick's  own  work. 

Dr.  Otis  W.  Caldwell,  professor  in  the 
University  of  Chicago,  recently  spent  several 
days  at  the  Kansas  State  Agricultural  College, 
where  he  delivered  several  lectures  to  the  stu- 
dents and  scientific  organizations  of  the 
college. 

Dr.  Frederick  Winslow  Taylor,  of  Phila- 
delphia, past  president  of  the  Society  of  Me- 
chanical Engineers,  known  for  his  inaugura- 
tion of  methods  of  "scientific  management," 
died  on  March  21  at  the  age  of  sixty-nine 
years. 

It  is  announced  that  Dr.  Philip  Beck,  head 
of  the  Austrian  Army  Medical  staff,  recently 
died  of  typhus  fever. 

Dr.  F.  a.  Bather,  of  the  British  Museum, 
writing  in  the  Museum  Journal  of  February, 
1915,  states  that  some  international  scientific 
activities  continue  between  the  countries  now 
at  war.  Thus  the  German  collaborators  of  the 
International  Catalogue  of  Scientific  litera- 
ture continue  to  send  their  manuscript  to  the 
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central  office  in  London,  while  the  members  of 
the  International  Commission  on  Zoological 
Nomenclature  still  record  their  votes  without 
distinction  of  country.  The  British  govern- 
ment also  permits  a  limited  import  of  scientific 
Wks  from  Germany  and  Austria. 

A  CABLEGRAM  to  the  daily  papers  was  quoted 

in  the  issue  of  Science  of  December  25,  to  the 

effect  that  the  trained  horses  of  Elberf eld  had 

Wn  requisitioned  for  an  artillery  battery  and 

that  they  had  been  killed  on  the  battlefield  in 

Flanders.    Fortunately  this  report  has  proved 

io  be  untrue.    According  to  the  Frankfurter 

^eitung  of  January  22,  Herr  Krall,  the  owner 

of  the  horses,  has  written  to  that  paper  to  the 

effect  that  they  are  safe  and  well  in  the  hands 

of  a  competent  horseman,  although  the  experi- 

iDents  upon  them  are  in  abeyance  during  the 

war. 

® JH    Chables  a.  Parsons,  the  distinguished 
'S^^rieer,  has  given  £6,000  to  the  Royal  Insti- 
"^^^^on,  London,  for  the  general  purposes  of 
^  institution. 

^B  thirty-seventh  annual  meeting  of  the 
^^crican  Library  Association  will  be  held  at 
^rkeley,  Calif.,  on  June  30. 

J^  H^fi  eighth  annual  meeting  of  the  American 

^^*^1  Hygiene  Association  will  take  place  in 

~  ^^ty  of  San  Francisco,  June  25-26,  1916. 

T^^^^^ements  for  this  meeting  are  being  made 

^^^II  the  organization  committee  of  which 

'ofee^or  Lewis  M.  Terman,  Stanford  Univer- 
jy>    Stanford,  Calif.,  is  chairman.    Professor 

fco^xi.  is  also  chairman  of  the  program  com- 
^tt^^.  The  influence  of  the  American  School 
^^^^i^e  Association  was  very  largely  re- 
_^^^^il>le  for  the  great  success  of  the  Fourth 

.  ^^^tional    Congress    on    School   Hygiene 

*"'dx    -i^as  held  in  the  city  of  Buffalo  in  the 

SQiOxxx^x  of  1913.    It  is  hoped  that  the  general 

^^Bt  stimulated  by  this  Litemational  Con- 

J^^^   ^iiay  be  productive  of  a  large  and  an  ef- 

^^'^o  meeting  in  San  Francisco. 


^^^^:SS8ITY    AND    EDUCATIONAL    NEWS 

.^'^    have  received  the  following  telegram 
s^Kxi^  by  five  professors  of  the  University  of 


"Fourteen  members  of  the  University  of 
Utah  faculty  have  resigned — Cummings,  dean 
of  art  and  science ;  Holman,  dean  of  law  school ; 
six  department  heads — ^Roylance,  history; 
Ebaugh,  chemistry;  Vorhies,  biology;  Mattill, 
physiology  and  phyeiological  chemistry;  Pet- 
erson, psychology,  and  six  others — ^Butler  and 
Blood,  English;  Sharp,  histology;  Hedger, 
registrar;  Stephens,  law;  Thiel,  German.  Of 
the  eleven  members  of  the  American  Associa- 
tion for  the  Advancement  of  Science  in  the 
University  of  Utah,  but  three  remain.  The 
immediate  cause  is  the  recent  dismissal  of 
Knowlton,  in  physics,  Wise,  in  German,  and 
Bing  and  Snow,  in  English,  and  the  demotion 
of  Professor  Marshall,  for  twenty-three  years 
head  of  the  English  department  and  Keynolds, 
professor  of  English.  For  specious  and  fluctu- 
ating reason,  without  heed  to  petition  from 
students,  faculty,  alumni  and  others,  the 
president  refuses  an  investigation  and  has 
been  upheld  by  the  board  of  regents.  This  is 
the  culmination  of  a  policy  of  repression  that 
has  been  growing  steadily  in  the  past  two 
or  three  years,  resulting  in  an  entire  lack  of 
mutual  confidence.  We  believe  this  should  be 
known  at  once  for  the  safeguarding  of  our 
successors  in  the  profession.  They  should 
come  only  with  their  eyes  open." 

The  dedication  of  the  new  Julius  Kosen- 
wald  Hall  in  connection  with  the  ninety- 
fourth  convocation  of  the  University  of  Chi- 
cago was  held  on  the  morning  of  March  16. 
The  program  included  addresses  by  President 
Harry  Pratt  Judson,  Professor  Rollin  I).  Sal- 
isbury, head  of  the  department  of  geography 
and  dean  of  the  Ogden  Graduate  School  of 
Science;  Professor  Thomas  Chrowder  Cham- 
berlin,  head  of  the  department  of  geology,  and 
seven  alunmi  of  the  university  who  took  their 
degrees  in  the  departments  which  will  use  the 
new  building:  Eliot  Blackwelder,  A.B.,  '01, 
Ph.D.,  '14,  professor  of  geology,  the  Univer- 
sity of  Wisconsin ;  Frank  Walbridge  De  Wolf, 
S.B.,  '03,  director  of  the  State  Geological  Sur- 
vey of  Illinois;  William  Harvey  Emmons, 
Ph.D.,  1904,  professor  of  mineralogy  and  geol- 
ogy, the  University  of  Minnesota,  director  of 
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the  Geological  Survey  of  Minnesota;  Wallace 
Walter  Atwood,  S.B.,  '97,  Ph.D.,  1903,  professor 
of  physiog^'aphy.  Harvard  University;  Edwin 
Bayer  Branson,  Ph.D.,  1905,  professor  of  geol- 
ogy, the  University  of  Missouri;  Ermine 
Cowles  Case,  Ph.D.,  1896,  professor  of  histor- 
ical geology  and  paleontology,  the  University 
of  Michigan;  George  Frederick  Kay,  Ph.D., 
'14,  professor  of  economic  geology  and  petrol- 
ogy of  the  State  University  of  Iowa,  director  of 
the  Geological  Survey  of  Iowa.  The  exercises 
were  held  in  the  lecture  room  of  the  new  hall, 
and  the  entire  building,  with  its  equipment, 
was  then  placed  on  exhibition. 

A  NEW  site  for  the  Fuertes  Observatory  of 
Cornell  University  has  been  approved  by  the 
committee  on  buildings  and  grounds,  on  the 
recommendation  of  a  subcommittee  which  had 
considered  the  matter  in  consultation  with 
Dean  Haskell  of  the  College  of  Civil  Engi- 
neering. The  observatory  was  torn  down  last 
fall  to  make  room  for  the  new  drill  hall.  It  is 
to  be  erected  on  the  summit  of  a  knoll  just 
north  of  Beebe  Lake,  near  the  east  end  of  the 
lake.  The  site  is  on  a  part  of  the  Kline  farm 
which  was  purchased  by  the  university  a  year 
or  two  ago.    It  is  just  900  feet  above  sea  level. 

At  a  meeting  of  the  Yale  corporation  on 
March  15,  Dr.  John  Zeleny,  professor  of  phys- 
ics at  the  University  of  Minnesota,  was  ap- 
pointed professor  in  the  Sheffield  School  to 
succeed  Professor  Charles  S.  Hastings.  Dr. 
J.  M.  Siemens,  professor  of  obstetrics  and 
gynecology  in  the  University  of  California, 
was  appointed  to  the  corresponding  chair  in 
the  medical  school.  Dr.  Hiram  Bingham  was 
promoted  to  be  professor  of  Latin-American 
history;  Dr.  T.  S.  Taylor,  now  instructor,  waa 
made  assistant  professor  of  physics  in  the  col- 
lege; Dr.  A.  F.  Holding,  of  the  Cornell  Med- 
ical School,  was  made  assistant  professor  of 
radiography  in  the  medical  school;  Dr.  A.  M. 
Bateman,  of  Queen's  College,  was  made  in- 
structor in  biology,  and  Mr.  H.  L.  Bruce,  of 
the  University  of  California,  instructor  in 
engineering. 

Dr.  Herbert  M.  Evans,  associate  professor 
of  anatomy  in  the  Johns  Hopkins  University 


and  research  associate  in  the  department  of 
embryology  of  the  Carnegie  Institution  of 
Washington,  has  accepted  a  call  to  the  pro- 
fessorship in  anatomy  and  directorship  of  the 
department  of  anatomy  of  the  University  of 
California.  Dr.  Evans  will  assume  his  new 
duties  on  July  first. 

Dr.  W.  v.  Bingham,  assistant  professor  of 
psychology  and  education  at  Dartmouth  Col- 
lege and  for  the  past  three  years  director  of 
the  summer  session,  has  accepted  appointment 
as  professor  of  psychology  in  the  Carnegie  In- 
stitute of  Technology  at  Pittsburgh.  Dr. 
Bingham  will  not  leave  Hanover  until  Sep- 
tember, after  the  summer  session. 

Among  new  promotions  at  the  University  of 
Chicago  are  the  following :  To  a  professorship : 
Henry  Chandler  Cowles,  of  the  department  of 
botany,  Charles  Joseph  Chamberlain,  of  the 
department  of  botany;  Otis  William  Caldwell, 
of  the  college  of  education  (botany).  To  an 
assistant  professorship:  J.  Harlen  Bretz,  of 
the  department  of  geology;  George  William 
Bartelmez,  of  the  department  of  anatomy; 
Elbert  Clark,  of  the  department  of  anatomy. 
To  an  instructorship :  Harold  S.  Adams,  of 
the  department  of  physiology. 

Dr.  Charles  Kenneth  Tinkler  has  been 
appointed  to  the  readership  in  chemistry  ten- 
able in  the  home  science  department  of  King's 
College  for  Women,  London.  He  has  been  a 
research  student  of  the  University  of  Edin- 
burgh, and  since  1904  lecturer  and  demon- 
strator in  chemistry  in  the  University  of  Bir- 
mingham. 

DISCUSSION  AND  COBSSSPONDENCB 

CONRAD    RONTGEN 

The  twenty-seventh  of  March  marks  the 
seventieth  birthday  of  Conrad  Hontgen^  an 
event  which  was  to  have  been  jointly  com- 
memorated by  physicists  of  all  nationalities, 
especially  English,  French  and  German,  the 
three  which  have  contributed  most  markedly 
to  the  development  of  the  new  era  in  physics — 
an  era  which  may  with  some  reason  be  dated 
from  the  announcement  in  January,  1896,  of 
the  discovery  of  X-rays. 
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But  when  last  summer  the  spirit  of  this  new 
world  which  has  heen  created  hy  modern  sci- 
ence, the  spirit  of  reason,  of  cooperation,  or 
ioternationalism,  was  submerged  in  the  wave 
of  blind  nationalism  which  swept  the  world 
back  a  thousand  years  towards  barbarism, 
when  the  crowning  glory  of  science,  the  ob- 
jective, impartial  search  for  truth  was  for- 
gotten, and  prejudice  and  hate  alone  dictated 
the  words  and  acts  of  men,  then  it  was  felt 
necessary  to  abandon  the  plans  for  the 
Eontgen  celebration. 

But  here  in  America  where,  let  us  hope,  the 
spirit  and  the  method  of  science  stiU  find  some 
advocates,  it  is  fitting  that  on  the  twenty- 
seventh  of  March  we  bring  honor  and  apprecia- 
tion to  the  seventy-year-old  author  of  one  of 
the  world's  greatest  discoveries — Conrad 
K5ntgen. 

R  A.  MiLLIKAN 

University  or  Chicago, 
March  18,  1915 

THE   CONTENTS  OF  A   SltJ|EkK^Sv^OTOMACH 

To  the  Editor  of  ScftfNOE :  I  have  received 
from  Mr.  W.  F.  Cameron,  of  Zamboanga,  P.  I., 
a  Stanford  engineer,  a  photogpraph  of  a  rare 
shark,  Rhinodon  iypicus,  a  specimen  about 
twenty  feet  long,  taken  on  the  island  of  Cebu. 
A  notable  feature  about  this  shark,  which  has 
8  very  big  mouth  and  small  teeth,  is  that  it 
had  in  its  stomach  7  leggings,  47  buttons,  3 
leather  belts  and  9  shoes.  He  had  probably 
captured  the  cast-off  garments  of  some  com- 
pany, otherwise  the  question  arises — ^What  be- 
came of  the  odd  legging  and  the  odd  shoe? 

Dayto  Starr  Jordan 
Lelanb  Stanford  Junior  University 

the  scaled  amphibia  of  the  coal  measures 

The  preservation  of  scales  among  true  Am- 
phibia has  been  well  known  for  many  years, 
and  their  presence  has  been  commented  on  by 
Huxley,  Cope,  Dawson  and  others.  Recently 
the  question  of  the  crossopterygian  ancestry 
of  the  Amphibia  has  received  considerable 
support  through  the  researches  of  Gregory, 
Watson,  Broom  and  Williston,  so  that  it  will 
be  of  interest  to  state  here  the  conditions  of 


the  scales  among  the  few  species  of  Amphibia 
from  the  Coal  Measures  which  show  these 
structures.  Scales  are  knovni  on  several 
genera  of  diverse  relationship  and  seem  to  have 
been  present  independent  of  any  common 
ancestry.  These  structures,  presently  to  be 
described,  are  true  scales,  and  are  not  to  be 
confused  with  osseous  scutes  and  ventral 
scutellae.  These  latter  structures  will  be  dealt 
with  more  fully  in  another  place. 

Small  scales  hexagonal  in  form  have  been 
observed  in  a  branchiosaurian  genus,  Micrerpe- 
ton,  from  North  America,  though  this  dis- 
covery has  not  so  far  been  confirmed  on  addi- 
tional material,  although  known  to  occur  in 
another  genus,  Eumicrerpeton,  From  the  Coal 
Measures  of  Ohio  come  two  scaled  micro- 
saurian  genera,  one  of  which  is  Cercarto- 
morphus,  described  by  Cope,  though  never 
figured.  The  scales  in  this  genus  do  not  show 
many  of  the  fish  characteristics,  though  they 
resemble  remotely  some  of  the  more  aberrant 
forms.  The  scales  are  dermal  tubercles  in- 
serted in  the  skin,  without  any  definite  plan 
of  imbrication,  such  as  is  common  among  the 
fishes,  although  the  scales  have  a  definite  ar- 
rangement simulating  the  fishes.  The  pattern 
shows  a  remote  resemblance  to  some  of'  the 
early  ganoids.  They  are,  moreover,  true  scales, 
and  as  such  possibly  indicate  one  more  link 
added  to  the  already  full  chain  of  facts  which 
ally  the  Amphibia  and  the  fishes. 

The  other  genus  from  Ohio  possessing 
scales  is  imperfectly  known,  but  was  tenta- 
tively allied,  some  years  ago,  to  the  genus 
Ichthyerpeton,  described  many  years  ago  by 
Huxley  from  the  Coal  Measures  of  Ireland. 
There  is  no  assurance  that  the  forms  are  so 
closely  related.  They  both  possess  scales  of  a 
similar  pattern  and  have  an  identical  form 
of  vertebra.  The  scales  in  the  only  knovm 
American  species  are  so  badly  scattered  that 
nothing  can  be  said  of  their  arrangement. 
Dawson's  work  on  the  scaled  Amphibia  of  the 
Coal  Measures  of  Nova  Scotia  is  well  known. 
He  has  figured  and  described  very  completely 
the  scales  of  Hyhnomtis.  They  bear  a  great 
resemblance  to  the  scales  of  Cereariomorphus. 

The  question  now  before  us  is  whether  the 
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scales  of  these  few  species  of  Coal  Measures 
Amphibia  are  suffibiently  fish-like  to  be  of 
service  in  the  derivation  of  the  Amphibia  from 
the  fishes.  One  would  think  that  they  might 
be,  and  it  is  the  intention  of  the  writer  to  de- 
scribe and  illustrate  these  structures  fully; 
clearly  distinguishing  between  scales,  osseous 
scutes  and  ventral  scutells.  These  latter  may 
be  scale-like,  but  are  always  confined  to  the 
myomeres  of  the  abdomen,  thorax  and  throat. 
That  some  of  the  ventral  scutellffi  have  a  scale- 
like arrangement  is  certain,  but  this  arrange- 
ment can  be  accounted  for  on  other  c^unds. 
The  writer  is  confident  that  the  ventral 
scutellffi  have  an  entirely  different  origin^  onto- 
genetically  and  phylogenetically,  from  true 
scales. 

BOT  L.  MOODIB 

Univebstty  or  Illinois, 
Defabtmsmt  of  Anatomy, 
Chicago 

THE  cotton  worm   MOTH  IN  1912 

An  enormous  migratory  flight  of  the  cotton 
worm  moth,  Alabama  argillacea  Hubn.,  was 
recently  reported  by  Dr.  A.  P.  Saunders*  as 
occurring  at  Clinton,  N.  Y.,  on  October  10, 
1912,  the  moths  swarming  into  town  about 
3  A.M.  He  states  also  that  two  or  three  days 
earlier  a  large  invasion  of  the  moths  occurred 
at  London,  Ontario. 

It  is  therefore  of  especial  interest  to  note 
that  another  huge  swarm,  probably  of  the  same 
wave  of  migration,  appeared  at  Hanover,  N.  H., 
two  days  later  than  at  Clinton,  N.  Y.,  viz., 
the  early  morning  of  October  12,  1912.  Win- 
dows and  doors  of  business  houses  that  had 
been  brightly  illuminated  during  the  night 
were  literally  covered  in  the  morning  with 
these  handsome  brown  moths. 

The  facts,  so  far  as  they  go,  seem  to  warrant 
the  conclusion,  or  at  least  the  hypothesis,  that 
a  en^eat  wave  of  these  insects  from  the  cotton 
growing  QuM  States  was  moving  in  a  north- 
easterly direction  at  the  rate  of  about  80-100 
miles  per  night.  This  would  require  an  aver- 
age rate  of  flight  of  only  8-10  miles  per  hour. 
Continuing  on  the  same  course  at  the  same 
rate  the  wave  would  have  reached  Augusta, 

iSciKNCX,  January  8,  1915. 


and  perhaps  Bangor,  Me.,  on  October  14, 
though  it  is  quite  possible  that  the  rather  heavy 
rain  that  fell  in  New  Hampshire  on  the  night 
of  the  12th  and  13th  may  have  delayed  the 
flight  or  changed  the  direction  of  its  course. 
Kecords  from  that  region  will  be  awaited  wUtt 
much  interest  Clinton,  N.  Y.,  is  roughly  300 
miles  due  east  of  London,  Ont,  lat.  43^  N. 
Hanover,  N.  H.,  is  about  160  miles  northeast 
of  Clinton,  and  43**  42'  N.  The  part  of  the 
wave  front  that  passed  through  London,  Ont, 
presumably  passed  considerably  to  the  north 
of  Clinton,  if  the  moths  were  guided  at  all  by 
the  prevailing  winds  of  October  9  in  that 
vicinity,  and  traveled,  as  would  be  expected, 
in  a  northeasterly  direction  over  the  length  of 
Lake  Ontario. 

In  a  case  of  this  kind,  in  which  winged 
creatures  wander  far  from  their  native  habitat, 
it  is  natural  to  suppose  that  the  wind  has 
played  a  prominent  part  in  the  dispersal,  as 
when  an  occasional  murre  is  driven  inland  by 
the  storms  of  winter.  So  far  as  I  have  been 
able  to  learn,  however,  from  a  somewhat  super- 
ficial ezamination  of  the  records  of  the  weather 
conditions  of  the  time,  I  have  found  no  evi- 
dence of  any  notable  atmospheric  disturbance 
sufficient  to  account  for  this  apparently  large 
and  extensive  migration.  In  Ontario  and  the 
northeastern  states  the  moths  would  seem  to 
have  encountered  only  moderate  southwest 
winds,  followed  on  the  10th-12th  by  un- 
settled weather  and  variable  winds  of  no  great 
velocity. 

It  is  impossible  at  present  to  say  whether 
light,  which  has  such  a  powerful  control  over 
the  movements  of  butterflies  and,  to  a  more 
limited  extent,  of  moths,  was  or  was  not  an 
important  factor  in  this  case,  but  it  is  a  matter 
worth  considering. 

This  migratory  wave  seems  to  have  passed 
to  the  north  of  Massachusetts,  if  one  may 
judge  from  the  scanty  data  at  hand,  though 
Professor  Fernald'  has  reported  that  earlier  in 
the  season  (Sept  21-25,  1912)  a  few  of  these 
moths  were  taken  in  that  state.  He  mentions 
a  large  invasion  in  1911,  during  the  last  week 
in  September,  and  another  on  October  17, 1914, 
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around  Worcester,  Mass.,  and,  about  the  same 
time,  in  Pittsfield. 

These  sporadic  and  easily  traceable  migra- 
tions of  the  cotton  worm  moth,  in  the  opinion 
of  the  writer,  afford  a  rare  opportunity,  with 
the  cooperation  of  many  observers,  for  a  thor- 
ough investigation  into  the  causes  of  insect 
dispersal  Such  an  investigation  would  be 
likely  to  bring  to  light  some  important  facts, 
of  conmion  interest  to  students  of  evolution 
and  of  economic  entomology. 

John  H.  Gerould 
Dabtmouth  College, 
Hanover,  N.  H. 


SCIENTIFIC  BOOKS 

Sugar  Analysis:  For  Cane-sugar  and  Beet- 
sugar  Houses,  Refineries  and  Experiment 
Stations  and  as  a  Handhooh  of  Instruction 
in  Schools  of  Chemical  Technology.     By 
Febdinand    G.    Wiechmann,    Ph.D.      New 
York,  Jno.  Wiley  &  Sons.     Third  edition. 
8vo.    Pp.  xiii  +  307.    7  figs.    Cloth,  $3.00. 
The   author  "has  endeavored  to   cast  his 
material  in  a  form  in  which  it  would  prove 
most  readily  available  in  the  several  branches 
of  the  sugar  industry,"  and  has  reduced  repe- 
tition to   a  minimum.     ''The  methods   and 
means  used  in  the  analysis  of  sugar  and  in 
the  analysis  of  materials  used  in  sugar  pro- 
duction, have  first  been  fully  discussed,  and 
then  specific  analytical  control  of  cane-sugar 
manufacture,  of  beet-sugar  manufacture,  and 
of  refining,  has  been  taken  up  for  detailed 
consideration.'* 

The  first  seven  chapters  are  devoted  to 
Properties  of  Sucrose;  Instruments  Used  in 
Sugar  Laboratories;  Polariscopes  and  Acces- 
sories; Sucrose  Determination  by  Optical 
Analysis;  Sucrose  Determination  by  Chemical 
Analysis;  Sucrose  Determination  by  Optical 
and  Chemical  Analysis;  and.  Constituents  of 
Sugar  Other  Than  Sucrose;  the  eighth 
chapter  to  Materials  Used  in  the  Sugar  Indus- 
try, the  ninth,  tenth  and  eleventh  chapters, 
respectively,  to  Analytical  Control  in  Cane- 
sugar  Manufacture;  Analytical  Control  in 
Beet-sugar  Manufacture;  and,  Analytical  Con- 
trol in  Befineries.  lj\  the  twelfth  chapter,  a 
Besum^   of  the  Work   of  the   International 


Commission  for  Uniform  Methods  of  Sugar 
Analysis  is  given.  Twenty  well-selected  sugar 
tables  and  the  index  to  the  volume  occupy  the 
last  70  pages. 

The  portions  dealing  with  the  properties  of 
sucrose,  instruments,  polariscope  and  acces- 
sories, sucrose  determination  by  optical  meth- 
ods, by  chemical  methods,  by  optical  and  chem- 
ical methods,  and  the  constituents  of  sugar 
other  than  sucrose,  are  clear  in  definition 
without  being  overburdened  with  detailed 
description  to  be  found  in  references  cited. 
In  some  instances,  however,  more  detailed  di- 
rections would  add  value  to  the  volume  when 
being  used  for  instructional  purposes.  For 
example,  on  page  123,  in  the  direction  for  the 
determination  of  woody  fiber,  no  precaution, 
such  as  covering  the  beaker  with  washed 
muslin,  etc.,  is  directed  to  prevent  loss  of  por- 
tions of  fiber  in  decanting,  other  than :  "  The 
water  ...  is  decanted  carefully,  in  order  to 
avoid  any  loss  of  the  weighed  sample." 

On  pages  71  and  178-179,  in  giving  the 
method  of  Clerget,  the  author  states  that  the 
use  of  subacetate  of  lead  as  a  clarifying  agent 
is  not  i>ermissible,  recommending,  on  page  71, 
specially  prepared  blood-carbon,  and  on  pages 
178-179  si)ecially  prepared  bone-black,  "if  a 
decolorant  must  be  used." 

Some  of  the  methods  given  in  chapter  8, 
for  the  analysis  of  materials  used  in  the 
sugar  industry,  could  be  substituted  by  more 
modem  and  expedient  ones.  That  given  on 
page  146,  for  the  determination  of  calcium 
sulphide,  could  be  substituted  by  the  more 
expedient  evolution  method  used  in  the  steel 
and  iron  industry.  On  page  151,  seventh  line 
from  the  top,  in  the  method  for  the  determina- 
tion of  total  phosphoric  acid  in  phosphate 
paste,  the  direction,  after  making  alkaline  with 
ammonia  and  clearing  with  nitric  acid,  is: 
"  Add  about  10  grams  of  anmionium  nitrate." 
This  is  neither  necessary  nor  advisable,  when 
the  method  of  solution  is  that  reconunended 
at  the  top  of  the  same  page,  viz.,  by  nitric 
and  hydrochloric  acids.  The  rest  of  the 
method,  as  outlined  on  this  page,  could  be 
substituted  by  that  of  the  Association  of  Offi- 
cial Agricultural  Chemists  as  given  in  Bul- 
letin 107,  Bureau  of  Chemistry.    On  page  168, 
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''  the  latent  beat  of  steam  formation  "  is  given 
as  967,  instead  of  970.4.  On  page  154,  the 
method  given  for  the  determination  of  mois- 
ture and  volatile  carbon  in  coal  could  be  re- 
placed by  standard  ones.  On  page  155,  the 
author  states  that,  from  the  data  of  the  proxi- 
mate analysis,  "the  calorific  power  of  the 
coal  can  be  approximately  calculated  by  Le- 
noble's  formula"  which  he  gives.  A  descrip- 
tion and  instruction  in  the  use  of  a  standard 
calorimeter  at  this  point  would  not  be  amiss. 
On  page  158,  under  "  Water,"  the  direction  is 
to  dry  total  solids  and  the  residue,  before 
driving  oE  organic  and  volatile  matter,  at  130 
degrees  Centigrade  to  constant  weight,  in- 
stead of  at  103  degrees  for  one  half  hour.  On 
page  162,  the  soap  method  for  hardness  is 
given,  but  no  mention  is  made  of  the  titration 
methods. 

In  the  chapters  on  analytical  control  in  cane- 
sugar  factories,  beet-sugar  factories  and  re- 
fineries, the  author  tabulates  the  work  involv- 
ing control  of  sugar  materials  and  products, 
indicating  what  determinations  are  necessary 
on  each.  He  avoids  repetition  as  much  as  pos- 
sible by  referring  to  the  directions  for  analyt- 
ical methods  given  in  the  chapters  devoted  to 
outlines  and  discussions.  One  would  call 
attention  to  the  direction  for  determination 
of  sucrose  in  molasses,  on  page  181.  Under 
Clerget,  on  this  page  the  following  is  given: 
"  The  direct  polarization  and  the  polarization 
after  inversion  should  be  carried  out  on  por- 
tions of  one  and  the  same  solution;  for  this 
reason  two  or  three  times  the  normal  weight 
of  molasses  should  be  dissolved  in  500  c.c.  of 
water.  The  determination  is  then  carried  out 
as  previously  directed."  Doubtless  he  intends 
that  the  dilution  should  be  to  500  c.c.  instead 
of  "  dissolved  in."  Since  in  giving  the  method 
of  Clerget  on  pages  71  and  178-179,  it  is 
stated  that  the  use  of  subacetate  of  lead  is 
not  permissible,  but  if  a  decolorant  must  be 
used  specially  prepared  blood-carbon  or  bone- 
black  should  be  employed,  the  operator  or  stu- 
dent would  refer  to  these  directions  when  pre- 
paring his  solution  for  the  double  polarization 
of  molasses,  thereby  omitting  clarification 
with  lead  compounds  and  subsequent  delead- 
ing  but  resorting  to  decolorization  with  bone- 


black  or  blood-carbon,  unless  he  per- 
chance referred  to  the  Meissel-Hertzfeld 
method  as  given  in  chapter  6,  page  94,  which 
he  is  hardly  expected  to  do  since  this  method 
is  given  and  discussed  in  the  chapter  given  to 
the  determination  of  sucrose  by  optical  and 
chemical  methods  and  not  to  the  determination 
by  optical  methods  as  Clerget  calls  for.  Evi- 
dently the  author  would  not  recommend 
clarification  of  molasses  with  subacetate  of 
lead  when  determining  sucrose  by  the  Clerget 
method. 

Chapter  12  is  an  invaluable  addition  to  the 
volume,  as  a  resume  of  the  work  of  the  Inter- 
national Commission  is  here  given,  which  is 
not  always  at  the  hands  of  the  chemist,  either 
in  the  original  transactions  or  in  compilation. 
It  is  commendable  that  this  so-important  work 
is  compiled  and  condensed  in  an  available 
form. 

The  tables  given  are  well  selected  and  will 
meet  the  needs  of  the  sugar  analyst,  except 
table  18  (that  used  in  calculating  the  percent- 
age of  commercial  sugar  recovered  from  the 
sucrose  in  the  massecuite  as  given  by  I.  H. 
Morse),  which  is  incomplete  and  would  be  of 
little  service  except  in  refineries. 

The  subject-matter  of  the  volume  is  w^ 
correlated,  repetitions  are  few,  and  the  style 
and  appearance  of  the  book  are  good.  Although 
criticism  is  here  brought  of  some  of  the  meth- 
ods of  analysis,  as  given  in  chapter  8,  and 
attention  called  to  the  method  for  the  prepara- 
tion of  the  solutions  in  the  determination  of 
sucrose  in  molasses,  and  to  the  incompleteness 
of  table  18,  this  work  will  be  an  addition  to 
any  technical  library  and  of  aid  to  the  analyst 
experimenter  and  student,  when  working  on 
commercial  sugars  and  allied  products  and  fol- 
lowing routine  analytical  work  in  sugar  houses 
and  refineries. 

C.  S.  WiLLUMSON,  Jr. 

TULANX  Univeesity  or  Louisiana 

Electric  Arc  Phenomena.    By  Ewald  Rasch. 
Translated  from  the  (Jerman  by  K.  Tobn- 
BERO.     New  York,  D.  Van  Nostrand  Com- 
pany.   1913.    Pp.  194. 
The  introduction  contains  a  discussion  of 

the  relative  merits  of  the  electromagnetic  and 
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the  electrodynaxnic  theory  of  light  in  which  the 
author  demonstrates  the  ascendency  of  Wil- 
helm  Weber  over  James  Clerk  Maxwell  and 
predicts  that  '^the  explanations  furnished  by 
the  electronic  theory  .  .  .  contain  the  germs  of 
future  progress  in  electric-light  engineering." 
The  reasons  for  this  prophecy,  however,  are 
not  disclosed. 

After  explaining  what  an  arc  is,  the  condi- 
tions under  which  it  is  formed  and  the 
method  of  adjustment  the  author  describes  the 
physical  and  chemical  properties  of  typical 
electrode  materials  and  the  process  of  manu- 
facture of  carbon  electrodes.  This  is  followed 
by  a  brief  discussion  of  the  theory  of  electrical 
discharges  based  upon  the  electronic  theory. 
In  the  fifth  chapter  the  author  reviews  some 
of  the  investigations  made  upon  spark  dis- 
charges between  electrodes  of  different  shapes 
in  air.  The  treatment  of  this  subject  seems 
scant  and  antiquated  in  view  of  the  many  per- 
tinent ilivestigations  made  during  the  past  ten 
yean.  The  effect  of  gas  pressure,  humidity, 
temperature  and  kind  of  gas  is  not  considered. 

The  most  valuable  contributions  to  the  subject 
are  made  in  the  last  three  chapters.  The  sixth 
chapter  has  to  do  with  the  voltage  and  current 
conditions  in  the  direct  and  alternating-cur- 
rent carbon  arc  lamp,  the  seventh  with  the  dis- 
tribution of  energy  in  carbon  arc  lamps  and 
vapor  tubes,  and  the  eighth  with  the  relation 
between  power  and  light  emitted  by  plain  and 
mineralized  carbon  arc  lamps  and  vapor  tubes. 

The  author  confesses  that  some  of  his  re- 
marks are  of  purely  didactic  nature,  and  these 
digressions,  although  prohibitive  of  smooth 
development  of  the  subject,  contain  many  valu- 
able suggestions.  In  expressing  his  disap- 
proval of  the  term  "watts  per  candle"  the 
author  has  anticipated  the  recent  suggestion 
of  the  term  "lumens  per  watt."  In  remark- 
ing that  "physiological  effects  can  no  more 
be  expressed  in  mechanical  horse-power  than 
can,  for  instance,  Beethoven's  'Ninth  Sym- 
phony ' "  it  would  seem,  in  view  of  the  meas- 
urements reported  by  our  modern  nutrition 
laboratories,  that  the  author  might  have  chosen 
a  less  vulnerable  example.  The  text  at  times 
seems  to  rise  above  the  subject,  the  discussion 


in  places  being  supported  by  cosmogonic  reflec- 
tions and  the  fourth  dimension. 

R  G.  Hudson 
Massachusetts  Institutb  of  Technology 


SPECIAL  ABTICLE8 
LIGHT  AND  THE  RATE  OF  GROWTH  IN  PLANTS 

A  STUDY  of  the  development  of  about  a  hun- 
dred seed-plants  in  darkness  in  an  equable 
temi)erature  chamber  from  1900-03  in  the 
New  York  Botanical  Garden  gave  foundation 
for  the  following  statement: 

The  failure  of  a  large  proportion  of  the  forms 
examined  to  make  an  accelerated  or  exaggerated 
growth  when  freed  from  the  influence  of  light, 
even  when  provided  with  an  adequate  food-supply, 
shows  that  light  has  no  invariable  or  universal 
relation  to  increase  in  length,  or  thickness  or  to 
the  multiplication  or  increase  in  volume  of  sepa- 
rate cells.  1 

Precision  appliances  for  the  measurement 
of  illumination  and  of  other  environmental 
conditions  in  daylight  were  not  available  at 
that  time,  and  it  was  therefore  not  possible  to 
follow  the  contrasting  reactions  which  ac- 
companied illumination  and  shading  of  the 
large  plants  which  were  the  subjects  in  the 
extended  experiments.  In  one  series,  however, 
the  peduncles  and  scapes  of  Arisaema  nearing 
the  end  of  their  period  of  elongation  showed 
in  initial  acceleration  when  light  was  totally 
excluded  from  the  plants.  This  acceleration 
reached  its  maximum  in  twenty-four  hours 
then  decreased  to  a  minimum  equivalent  to 
the  original  rate  in  about  four  times  this 
period.  The  older  plump  assertion  that  "  light 
retards  growth  "  continued  to  be  cited  without 
modification  by  writers  of  text-books  and  com- 
pendiums.  The  few  investigators  who  turned 
attention  to  the  subject  have  been  content  with 
referring  to  such  cyclopedias.  Thus  Blaauw^ 
says,  in  discussing  positive  and  negative  photo- 
growth  reactions: 

1  MacDougal,  ' '  Influence  of  Light  and  Dark- 
ness on  Growth  and  Development,"  Mem.  N,  Y, 
Bot.  Garden,  2,  pp.  307,  308,  1903. 

2 ' '  The  Primary  Photogrowth  Eeaction  and  the 
Cause  of  the  Positive  Phototropism  in  Phyeomy- 
ces  nitens,"  Kon.  Akad.  van  Wetensch.  te  Amster- 
dam. Proc.  of  meeting,  January  31,  1914. 
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With  regard  to  the  existence  of  a  sharply  defined 
reaction  of  this  kind,  practically  nothing  can  be 
deduced  from  literature  references,  at  least  the 
general  opinion  about  the  influence  of  light  on 
growth  is  completely  at  variance  with  these  facts. 
In  the  first  place  so  far  as  concerns  the  positive 
or  negative  influence  of  light,  the  general  con- 
ception, supported  by  numerous  facts,  is  that  light 
exercises  a  retarding  influence  on  growth. 

Blaauw's  results  which  are  described  in  the 
paper  mentioned  above  and  in  a  later  paper' 
confirm  my  original  thesis  that  light  does  not 
exercise  a  flat  or  invariable  effect  on  g^rowth. 
Furthermore  Blaauw's  beautifully  arranged 
experiments  by  which  sporangiophores  of  the 
mould  were  exi>osed  to  illumination  from  four 
or  eight  sides,  with  controlled  intensities, 
demonstrate  that  the  first  reaction  of  this  or- 
gan to  a  sudden  illumination  is  an  accelerated 
rate  of  growth,  followed  by  a  gradual  decrease 
from  which  a  recovery  is  made  to  the  original 
rate.  It  is  to  be  seen  that  the  general  mode  of 
change  is  similar  to  that  of  massive  or- 
gans deprived  of  light  as  described  above. 
American  reviewers  seem  to  have  been  equally 
ignorant  of  my  earlier  experiments,  which  had 
the  force  of  rendering  the  older  generaliza- 
tion invalid.  Furthermore  the  indirect  effect 
of  light  in  conditioning  differentiations  of 
tissues  and  thus  affecting  growth-elongations 
was  pointed  out.  Blaauw  has  made  an  impor- 
tant contribution  by  his  experimental  analysis 
of  the  action  of  light  on  such  simple  struc- 
tures as  the  sporangiophore  of  a  mould. 

The  elongation  or  enlargement  of  a  cell  or 
of  any  structure  like  that  of  the  sporangio- 
phore of  Phycomyces  may  be  taken  as  the  ex- 
pression of  inequality  between  the  extensibil- 
ity of  the  cell  material,  and  its  membrane,  and 
of  some  internal  expanding  or  stretching  force. 
The  osmotic  pressure  of  the  contents  of  the 
vacuoles,  or  of  solutions  filling  the  proto- 
plasmic interstices  has  hitherto  been  relied 
upon  to  furnish  the  necessary  force  of  growth. 

Borowikov  has  recently  established  a  parallel 
between  the  growth  of  certain  seedlings  in 
known  definite  solutions  and  the  hydratation 
of  colloids  in  the  same  solutions.  This  author 
is  therefore  led  to  believe  that  the  stretching 

»  "Light  und  Wachstum,"  Zeitgchr.  f.  Bota/iUk., 
Hft.  8,  1914. 


force  of  growth  is  not  osmotic  but  hydratation 
pressure,  and  he  relegates  osmotic  pressure, 
turgidity  and  its  corollaries  to  an  inconse- 
quential place  in  the  entire  matter.^ 

Several  features  of  the  growth  and  hydrata- 
tion of  cacti  are  not  without  importance  in 
connection  with  any  consideration  of  this 
matter.  The  researches  of  Richards  and  of 
Spoehr  at  the  Desert  Laboratory  show  that 
the  acidity  (malic  and  oxalic)  of  the  sap  of 
cylindropuntias  and  platypuntias  decreases 
from  its  maximum  at  daybreak  to  a  minimum 
at  about  4  p.m.  in  the  open.  The  decrease  has 
been  shown  to  be  due  to  the  conjoint  disinte- 
grating action  of  temperature  and  chiefly  of 
light.  The  calibrations  made  by  Mr.  E.  H. 
Long  (paper  now  in  press)  brought  out  the 
fact  that  if  small  cylinders  were  cut  from  the 
bodies  of  these  cacti  in  series  beginning  at 
daybreak  and  extending  to  the  i>eriod  of  mini- 
mum acidity,  the  hydratation  capacity  of  the 
pieces  increases  independently  of  osmotic  pres- 
sure throughout  the  day  and  is  greatest  in 
those  which  have  been  taken  from  the  plant  at 
the  time  when  collateral  tests  would  indicate 
the  lowest  acidity. 

Extensive  auxanometric  records  of  OpurUia 
Blakeana  made  chiefly  in  March  and  April 
show  that  the  growth  of  the  enlarging  joints 
is  at  a  minimum  in  the  morning,  with  a  rapid 
acceleration  parallel  with  the  rising  tempera- 
ture of  the  open,  reaching  a  maximum  about 
noon  and  then  decreasing  to  a  minimum  before 
8  P.M.  The  curves  of  decreasing  acidity  and 
increasing  hydratation  capacity  are  sym- 
metrical through  the  range  of  acidity  from 
N/10  to  N/20  according  to  available  data  ob- 
tained from  these  plants,  and  would  probably 
sustain  a  similar  relation  in  weaker  solutions 
if  the  acidity  were  reduced  still  further. 

From  the  records  cited  above  however  it  is 
to  be  seen  that  the  acceleration  of  the  rate  of 
growth  does  not  follow  that  of  hydratation  to 
its  customary  daily  maximum.  Whether  this 
divergence  is  due  to  a  shrinkage  following  a 
heightened  water-loss  is  not  yet  known.  An 
ample  supply  was  available  to  the  absorbing 

^Borowikow,  '^Ueber  die  Ursachen  des  Wach- 
stums  der  Pflanzen,"  Bioohem.  Zeitschrift,  48: 
pp.  230-16,  1913. 
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surfaoea  within  a  few  cm.  of  the  expanding 
masses  of  cells,  but  local  transpiration  may 
bve  resulted  in  actual  shrinkage.  The  opti- 
mum temperature  for  this  plant  is  also  a  fea- 
tare  not  yet  determined. 

The  growth  of  the  opuntias  therefore  takes 
place  during  a  period  of  decreasing  acidity  re- 
sulting from  the  disintegrating  action  of  light 
and  rising  temperatures.    This  statement  ap- 
plies not  only  to  the  diurnal  behavior  of  the 
plants  during  the  growing  season,  but  to  the 
growing  season  as  a  whole,  which  as  Dr.  H.  M. 
I^cliards  has  pointed  out  in  a  paper  now  in 
press  is  one  of  diminishing  acidity.    The  acidi- 
ties of  the  cacti  are  calculated  for  the  sap  of 
tbe  plants.    The  acidities  of  N/100  to  N/3,000 
found  by  Borowikow  to  be  favorable  for  hydra- 
tation  and  growth  were  of  the  culture  solution ; 
that  of  the  sap  of  the  seedling  used  was  prob- 
ably still  much  lower. 

Light  and  temperature  in  lesser  degree  are 
seen  to  exercise  a  totalized  releasing  effect  on 
growth  coincident  with  reduced  acidity  and 
increased  hydratation,  to  a  certain  limit. 
Beyond  this  growth  rate  is  checked.  Further 
analytical  tests  will  be  necessary  to  determine 
the  limiting  factors. 

D.  T.  MacDouoal 
Dessbt  Botanical  Labobatory 


PBOCEEDINGS  OF  THE  ANNUAL  MEETING 
OF    THE    AMEBICAN    SOCIETY    OF 
ZOOLOGISTS  HELD  IN  PHILA- 
DELPHIA, 19U.     II 

Multiple  Human  Births:  G.  H.  Pabkeb. 

Multiple  births  are  well  known  among  human 
beings  and  the  proportions  of  twins,  triplets,  and 
quadruplets  to  single  births  have  often  been  re- 
corded. Instances  of  five  and  six  children  at  a 
birth  are  very  rare  but  apparently  weD  authenti- 
cated. All  cases  above  six  are  very  doubtful.  In 
the  Boston  Medical  and  SwrgiccH  Journal,  Volume 
10,  page  224,  1872,  is  recorded  from  Trumbull 
County,  Ohio,  a  case  of  eight  children  at  a  birth. 
This  very  circumstantial  account,  which  has  been 
quoted  in  numerous  books  and  journals,  proves  on 
investigation  by  the  county  clerk  of  Trumbull 
County  to  be  entirely  fictitious. 

Comparative  and  General  Physiology 

Effect  of  Electrolytes  Upon  the  Bate  of  Nerve 
Conduction  in  Cassiopea:  Alfred  G.  Mayer. 


Further  Studies  on  the  Behavior  of  Amceha:  Asa 

A.   SCHAEFFEB. 

The  Significance  of  Certain  Internal  Conditions  of 

the  Organism  in  Organic  Evolution:  P.  H.  Pike 

AND  E.  B.  Scott. 

Zoologists,  while  studying  the  phenomena  of 
form  regulation  in  animals,  have  given  compara- 
tively little  thought  to  the  regulation  of  internal 
conditions — ^the  changes  in  matter  and  energy  in 
the  organisms  which  underly  the  changes  of  form. 

The  data  accumulated  in  the  physiological  lab- 
oratories show  that  in  the  higher  njiimiLlp  there  is 
a  regulation,  varying  within  relatively  narrow  lim- 
its, of  body  temperature,  the  blood  pressure,  the 
tension  of  carbon  dioxide  and  oxygen,  of  the  con- 
centration of  hydrogen  and  hydroxyl  ions,  of  the 
osmotic  pressure,  and  of  the  general  composition, 
quantitative  as  well  as  qualitative,  of  the  fluids  of 
the  body,  brought  about  by  a  number  of  systems 
and  organs  of  the  body. 

From  the  point  of  view  of  the  physical  chemist, 
the  general  constancy  of  internal  conditions  of 
the  higher  organism  may  be  interpreted  in  terms 
of  chemical  equilibrium.  If  the  reactions  within 
the  body  are  of  the  nature  of  the  "slow''  reactions 
of  the  chemical  laboratory,  the  constant  tempera- 
ture and  the  constant  physico-chemical  concentra- 
tion of  the  body  fluids  would  be  attended  by  a 
speed  of  reaction  within  the  body  which  would  be, 
in  a  considerable  degree,  independent  of  the  con- 
ditions in  the  environment.  The  internal  mechan- 
isms of  the  organisms  lie  at  the  base  of  the  dimin- 
ishing effect  of  the  environment,  or  the  greater 
degree  of  independence  of  the  animal  from  the 
conditions  of  the  environment  as  the  organisms 
occupy  successively  higher  positions  in  the  evolu- 
tionary scale. 

Experiments  on  X-Badiation  as  the  Cause  of  Per- 
meability Changes:  A.  Bichabds. 

Some  Factors  Concerned  in  the  Death  of  Para- 
mcBcium  at  High  Temperatures:  M.  H.  Jacobs. 

The  Effect  of  Color  in  the  Environment  on  the 
Color  Changes  of  AnoUs  Carolinensis :  Manton 

Ck>PELAND. 

It  is  well  known  that  the  so-called  Florida 
chameleon,  Anolis  carolinensis  Ouv.,  becomes  green 
in  the  dark  and  almost  invariably  turns  brown  in 
daylight.  To  test  the  effect  of  color  in  the  en- 
vironment on  the  color  changes  in  the  skin  of  the 
lizard,  the  animals  were  placed  in  boxes  lined  in 
part  with  colored  paper  and  exposed  to  daylight. 
It  was  found  that  the  green  color  was  often  as- 
sumed under  such  conditions.  A  yellow  environ- 
ment  always  induced   a  change  from  brown   to 
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green.  Green  surroundings  were  nearly  as  effective 
in  bringing  about  this  reaction,  whereas  red  and 
blue  were  much  less  so.  When  placed  in  a  white 
box  certain  individuals  became  green.  The  brown 
color  was  assumed  when  a  box  lined  with  black 
paper  was  substituted  for  a  color  box.  The  green 
hue  persisted  with  slight  change  for  several  hours 
when  the  animal  was  in  the  yellow  environment. 

When  a  lizard  was  blindfolded  it  remained 
brown  in  the  jellow  box,  and  numerous  tests 
showed  conclusively  that  the  organs  concerned  in 
receiving  light  stimuli,  which  induced  a  color 
change  in  the  skin  from  brown  to  green,  were  the 
lateral  eyes. 

The  Ahsorption  of  Fat  by  Fresh-water  Mussels: 
E.  P.  Churchill.  (Introduced  by  Caswell 
Grave.) 

The  work  was  undertaken  for  the  U.  S.  Bureau 
of  Fisheries  with  the  object  of  ascertaining 
whether  or  not  aquatic  animals  use  food  which  is 
in  solution  in  the  water.  Mussels  were  kept  in 
soap  solutions  made  from  olive  oil,  both  unstained 
and  stained  with  Sudan  III.  Histological  exami- 
nation of  such  mussels  and  of  controls  revealed  the 
fact  that  fat  is  absorbed  abundantly  and  carried 
over  the  body  by  the  blood  corpuscles  and  plasma. 
Sections  of  mussels  kept  in  fat  solutions  short 
periods,  as  18  or  24  hours,  showed  such  a  heavy 
loading  of  fat  in  the  epithelium  of  gills,  mantle 
and  foot  that  it  seemed  very  probable  that  the 
cells  of  such  epithelium  absorbed  the  fat  directly 
from  the  solution.  Mussels  with  the  valves  wedged 
open  were  suspended  over  the  solution,  so  that  only 
the  ventral  part  of  the  foot  and  mantle  were  im- 
mersed, the  mfuth  and  siphons  being  above  the  so- 
lutions. Examination  after  some  hours  of  the 
parts  of  epithelium  so  exposed  showed  more  fat 
than  in  the  epithelium  of  other  parts  or  in  that  of 
the  corresponding  regions  of  the  control.  Eat  can 
be  absorbed  from  solution  by  the  epithelium  of  in- 
testine and  probably  outer  body  walls. 

Vision  in  Flounders:  S.  O.  Mast. 

Flounders,  especially  Paralichthys  and  Ancylop- 
setta,  simulate  the  background  to  a  most  remark- 
able degree.  The  process  of  simulation  involves 
changes  in  shade,  in  pattern  and  in  color.  Since 
all  of  these  changes  are  controlled  by  stimuli  re- 
ceived through  the  eyes,  the  nature  and  the  degree 
of  simulation  of  the  background  constitutes  an  ex- 
cellent criterion  of  vision,  in  so  far  as  this  term 
may  be  used  in  a  purely  objective  sense. 

On  the  basis  of  this  criterion  it  was  found  that, 
in  regard  to  shade  and  color,  vision  in  fishes  is  es- 


sentially the  same  as  it  is  in  human  beings.  It 
was  also  found  that  these  animals  distinguish  be- 
tween dots  2  mm.  and  3  mm.  in  diameter  respec- 
tively, that  they  recognize  dots  1  mm.  in  diam- 
eter but  that  they  do  not  recognize  dots  0.5  mm. 
in  diameter. 

By  means  of  a  background  consisting  of  a  ro- 
tating disk  which  contained  alternate  black  and 
white  sectors,  it  was  found  that  the  fusion-rate  of 
images  in  flounders  corresponds  very  closely  with 
that  in  the  human  being,  indicating  that  in  re- 
gard to  motion  vision  in  fishes  is  as  acute  as  it  is 
in  man. 

On  a  background  containing  only  gray  or  black 
and  white,  no  color  is  produced  in  flounders  re- 
gardless of  the  shade  or  pattern  or  the  intensity  of 
the  light.  Simulation  in  color  is  consequently  de- 
pendent upon  the  length  of  the  waves  of  the  light, 
not  upon  differences  in  its  intensity.  It  therefore 
strongly  supports  the  contention  that  fishes  have 
color-vision.  This  is,  moreover,  supported  by  the 
fact  that  flounders  adapted  to  a  given  color  tend  to 
select  a  background  of  the  same  color,  and  the 
fact  that  this  selection  is  of  such  a  nature  that  it 
can  not  be  accounted  for  on  the  basis  of  difference 
in  the  intensity  of  the  light  reflected  by  the  dif- 
ferent colors.  Thus  the  contention  that  fifbes  have 
color-vision  is  supported  both  by  the  reactions  of 
the  animals  and  by  the  reactions  of  the  chromato- 
phores  in  the  skin. 

Influence  of  Thyroid  Ingredients  on  Division-rate 

in  ParamoBcium :  B.  A.  Budinoton  and  Helen 

F.  Habvby. 

ParamcBcia  of  known  ancestry  were  placed  in 
bacterial  infusions  of  known  composition.  These 
were  kept  on  hollow  slides  in  moist  chambers  in 
the  usual  manner.  To  certain  slides  were  added 
equal  amounts  of  dried  thyroid  glands  taken  from 
types  of  each  of  the  five  main  subdivisions  of 
Vertebrata.  Besides  each  thyroid-treated  line  was 
carried  a  control  line,  two  progeny  of  a  single  di- 
viding individual  being  used  in  the  experiment. 

The  number  of  individuals  resulting  from  fission 
in  each  line  was  counted  each  day;  at  the  end  of 
six  days  the  following  were  the  data  secured,  each 
figure  being  the  average  of  three  repetitions  of 
the  same  experiment: 

Fish  thyroid 70.6 

Control 36.6 

Amphibian  thyroid 111.3 

Control 20.0 

Eeptilian  thyroid    225.3 

Control    24.3 
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Avian  thyroid   222.0 

Control    43.6 

Mammalian  thyroid   315.3 

Control    57.3 

The  conclusion  is  that  throughout  the  evolution 
•f  the  vertebrate  phylum,  the  thyroid  has  retained 
certain  of  its  physiological  characters  intact. 
The  observations  previously  made  by  Nowikoff, 
later  by  Shumway,  on  mammalian  thyroid  influ- 
cnee  on  Paramoscium  are  thus  confirmed,  and  the 
significance  of  the  facts  extended  so  as  to  include 
the  homologous  glands  of  each  of  the  other  four 
classes  of  vertebrates. 

The  Effect  of  the  Bemoval  of  the  Marginal  Sense 

Organs  on  the  Bate  of  Regeneration  in  Caseiopea 

Xamacona:  Lewis  R.  Cabt. 

The  results  of  the  investigations  of  most  work- 
era  on  regeneration  has  shown  that  no  direct  effect 
of  the  nervous  system  upon  regeneration  could  be 
demonstrated.  Zeleny  concluded  as  a  result  of  his 
work  on  Cassiopea  that  when  the  sense  organs 
were  removed  the  animals  regenerate  sometimes 
faster  and  sometimes  slower  than  do  specimens 
with  the  sense  organs  intact.  Stockard  removed 
the  sense  organs  from  one  half  of  a  Cassiopea 
diak  and  insulated  the  two  halves  by  removing  a 
atrip  of  sub-umbrella  tissue  so  that  one  half  was 
active,  the  other  inactive,  and  found  that  the 
rate  of  regeneration  was  the  same  in  both  halves, 
l^om  these  experiments  he  concluded  that  muscu- 
lar activity  had  no  influence  on  the  rate  of  re- 
generation. 

In  a  large  series  of  experiments  on  Cassiopea 
disks  prepared  in  the  manner  just  mentioned  I 
have  obtained  the  following  results: 

1.  When  entire  disks  are  used  for  the  experi- 
ments those  from  which  the  sense  organs  have 
been  removed  may  regenerate  slower  or  faster  than 
those  retaining  their  sense  organs  on  account  of 
individual  variation  in  the  rate  of  regeneration. 

2.  In  specimens  prepared  so  that  one  half  is 
wtive,  the  other  inactive,  the  active  side  (that 
l>6aring  the  sense  organs)  always  regenerates 
fastest.  The  difiference  in  rate  is  particularly 
noticeable  in  earlier  stages  of  regeneration. 

3.  When  the  sense  organs  are  removed  from 
one  half  of  the  disk,  but  the  halves  not  insulated, 
tiie  rate  of  regeneration  is  the  same  for  both 
■idea.  If  only  a  single  sense  organ  remains  the 
leanlta  are  the  same. 

4.  In  a  solution  made  up  of  sea  water  to  which 
^  been  added   15  volumes  per  cent,  of  0.6  M 


MgS04  the  reg^eration  is  equal  from  both  sides, 
but  at  the  rate  of  the  inactive  half  of  a  specimen 
from  which  one  half  the  sense  organs  have  been 
removed. 

5.  In  specimens  from  which  all  sense  organs 
have  been  removed  but  in  which  one  half  is  kept 
in  pulsation  by  means  of  a  trapped  wave  of  con- 
traction, the  regeneration  is  the  same  for  both 
halves,  although  the  rate  of  contraction  in  the  ac- 
tive half  may  be  higher  than  for  a  half  disk  on 
which  the  sense  organs  are  present. 

The  rate  of  metabolism  as  determined  for  the 
writer  by  Dr.  S.  Tashiro  is  higher  for  the  half 
disk  bearing  sense  organs  than  for  the  inactive 
half,  or  for  the  half  that  is  kept  in  contraction  by 
means  of  a  trapped  wave. 

The  Locomotion  of  Actinians:  G.  H.  Parker. 

The  creeping  habits  of  Metridium  and  Sagartia 
were  studied  at  Woods  Hole  and  of  Conddlaetis 
and  Actinia  at  Bermuda.  Metridium  and  Sagar- 
tia creep  slowly  and  in  directions  which  may  be  in 
one  individual  at  right  angles  to  its  axis  of  struc- 
ture, in  another  coincident  with  it,  and  in  still 
another  oblique  to  it.  Whether  one  individual 
could  assume  in  sequence  all  these  directions  was 
not  ascertained  for  these  sea  anemones.  In 
Condolactis  and  Actinia  the  creeping  was  more 
actively  carried  out  than  in  Metridium  and  Sa- 
gartick,  A  single  Actinia  crept  now  in  the  direc- 
tion of  its  axis,  now  at  right  angles  to  it,  and 
now  in  some  other  direction.  There  is  no  reason 
to  suppose  that  this  freedom  is  not  possessed  by 
the  other  sea  anemones.  In  all  the  forms  studied 
locomotion  was  accomplished  by  a  wave-like  move- 
ment of  the  foot.  This  began  at  the  rear  edge  of 
the  foot  and  proceeded  to  the  front  edge.  It  was 
exactly  like  the  direct  type  of  wave  seen  in  the 
moUusk  foot,  but  could  be  established  temporarily 
on  any  axis.  In  Condylactis  it  required  about 
three  minutes  for  a  wave  to  pass  over  the  foot 
and  with  each  wave  the  animal  progressed  a  little 
over  a  centimeter  in  distance. 

The  Behavior  of  an  Enteropneust :  W.  J.  Crozier. 
A  species  of  Ptychodera  found  in  Bermuda  was 
studied  with  reference  to  its  movements  and  sen- 
sory reactions.  The  orderly  progression  of  peri- 
staltic waves  on  the  thorax  and  abdomen  was 
found  to  depend  upon  the  continuity  of  the  dorsal 
and  ventral  nerve  cords.  At  night  the  animal  re- 
sponded to  general  mechanical  stimulation  by  the 
emission  of  a  phosphorescent  material  from  the 
collar  region.  Ptychodera  showed  ''differential 
sensitivity"   to   light;    it   was   not   photographic. 
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Local  reactions  were  obtained  in  response  to  me- 
chanical and  chemical  stimulation,  the  order  of 
decreasing  sensitivitj  of  the  parts  of  the  animal 
being:  proboscis,  posterior  end,  genital  pleur®, 
the  alkaline  metals  the  normal  Ijotropic  series, 
abdominal  surface,  collar.  For  the  chlorides  of 
K  >  NH4  >  Li  >  Na,  was  found  to  express  their 
stimulating  efficiency;  this  was  mainly  a  kation 
stimulation,  but  in  the  case  of  salts  (CaCl,,  e,  g.,) 
which  did  not  stimulate  strongly,  other  anions  (in 
this  case  Ca(N08)a)  were  effective  as  stimulating 
agents.  Photic  senaitiyitj  was  readily  separated, 
by  exhaustion  or  amesthetics,  from  mechanical  and 
chemical;  but  for  the  two  latter  forms  of  irrita- 
bility no  physiological  separation  was  discover- 
able. It  is  therefore  suggested  that  in  Ptyehodera 
there  are  generalized  receptors  open  to  stimulation 
by  both  mechanical  and  chemical  means. 

On  a  Certain  Fibrin  Beaction  Which  Occurs  in 
Living  CiUtures  of  Frog  Tismes:  Gborob  A. 
Baitsell. 

In  living  cultures  of  various  tissues  of  the  adult 
frog  there  occurs,  in  many  instances,  a  transfor- 
mation of  the  fibrin  net  of  the  plasma  clot  in 
which  the  living  tissue  is  embedded.  In  general 
the  changes  which  occur  first  make  their  appear- 
ance when  the  culture  is  from  two  to  three  days 
old.  During  these  changes  the  elements  of  the 
fibrin  net  appear  to  fuse  or  consolidate  and  as  a 
result  there  are  formed  a  great  number  of  fine 
wavy  fibrils  which  unite  to  form  bundles  of  fibers, 
and  these  freely  intertwine  and  anastomose  as 
they  ramify  throughout  the  area  of  the  plasma 
clot.  The  transformation  of  the  fibrin  net  begins 
first  in  the  region  of  the  clot  which  lies  in  immedi- 
ate contact  with  the  embedded  tissue  and  gradu- 
ally extends  to  the  distal  regions  of  the  clot  until 
after  a  time  practically  the  entire  plasma  clot  be- 
comes changed  into  a  tissue  greatly  resembling 
that  found  in  various  types  of  connective  tissues. 
Photographs  of  both  living  and  preserved  cultures 
have  been  made  to  show  the  transformation  of  the 
clot  and  the  development  of  the  fibers.  Experi- 
mental work  shows  definitely  that  the  fibers  arise 
by  a  transformation  of  the  fibrin  net  and  are  not 
due  to  any  intracellular  action.  The  work  also 
indicates  that  the  transformation  will  not  take 
place  without  the  influence  of  living  tissues,  al- 
though mechanical  factors  may  be  introduced 
which  will  aid  in  the  formation  of  the  fibers. 
Various  experiments  made  to  determine  the  true 
nature  of  the  fibers  give  conflicting  results.  The 
fact,  however,  that  the  fibers  have  also  been  found 


to  occur  in  the  fibrin  net  during  wound  healing 
indicates  that  they  play  on  important  part  in  such 
a  process.  Studied  histologically  with  a  Mallory 
stain,  there  appears  to  be  nothing  to  differenti&te 
them  from  regular  connective  tissue  fibers.  Work 
is  in  progress  to  determine  their  final  fate  and  the 
relation  they  bear  to  permanent  connective  tissue 
fibers. 

Studies  on  the  Phosphorescent  Substance  of  the 

Fire-fly:  E.  Newton  Habvby. 

Dried  powdered  luminous  tissue  of  the  fire-fly 
will  phosphoresce  strongly  if  moistened  with  water 
containing  oxygen.  If  first  extracted  with  boiling 
ether  or  a  mixture  of  equal  parts  boiling  ether 
and  alcohol  for  eight  hours  and  the  solvent  then 
removed,  strong  phosphorescence  still  occurs  when 
water  containing  oxygen  is  added  to  the  dry 
powder  residue.  Similar  results  are  obtained  with 
hot  chloroform  and  acetone,  and  cold  carbon  tetra- 
chloride and  toluol. 

If  oxygen-free  water  is  added  to  the  dry 
powdered  luminous  tissue  no  phosphorescence 
occurs.  If  oxygen  is  then  added  light  is  emitted. 
But  if  no  oxygen  be  admitted  until  an  hour  or 
more  after  contact,  of  the  powder  with  oxygen- 
free  water,  then  phosphorescence  does  not  occur. 
Salt,  acid  and  alkaline  solutions  give  similar  re- 
sults. 

From  these  experiments  we  may  conclude:  (1) 
that  the  photogenic  material  is  not  a  fat  or  a 
lecithin;  (2)  that  the  photogen  or  some  accessory 
substance  is  unstable  and  decomposes  in  the  pres- 
ence of  aqueous  solvents  even  though  oxygen  be 
absent.  The  change  is  therefore  not  oxidative  in 
nature.  It  is  well  known  that  the  photogen  oxi- 
dizes readily  in  presence  of  oxygen  and  is  used  up 
with  light  production. 

Dried  luminous  bacteria  give  similar  results, 
with  thifl  exception,  that  extraction  with  chloro- 
form, acetone  and  a  mixture  of  equal  parts  boil- 
ing alcohol  and  ether  destroys  or  weakens  the 
powder  to  phosphorescence.  The  bacterial  photo- 
gen is  also  unstable  if  the  bacterial  cell  is  broken 
up  in  the  absence  of  oxygen. 

Some  Experiments  on  Fundulus  Eggs  Aiming  at 
the  Control  of  Monstrous  Development:  E.  J. 
Webbek. 

Starting  from  the  assumption  that  human  and 
other  mammalian  monsters  found  in  nature  may  be 
due  to  a  pre-uterine  or  intra-uterine  poisoning  by 
the  substances  found  in  the  blood  under  patholog- 
ical conditions  of  metabolism,  such  as  diabetes, 
nephritis,  jaundice,  etc.,  eggs  of  Fundulus  hetera- 
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ditfis  were  subjected  to  the  action  of  solutions  of 
urea,  butyric  acid,  lactic  acid,  sodium  glyeocho- 
late  and  ammonium  hydroxide.  Conclusive  results 
were  obtained  only  with  butyric  acid  and  acetone. 

The  effects  of  both  these  substances  are  very 
similar.  If  FundtUus  eggs  are  subjected  to  their 
infioenee,  they  will  give  rise  to  a  great  variety  of 
monsters.  Qyelopia,  asymmetric  monophthalmia 
and  neuroplastic  development  (microembryones, 
hemiembryones  anteriores)  were  found  to  occur 
most  frequently.  Not  uncommonly  is  the  occur- 
rence of  acardia  in  malformed  embryos.  In  some 
eggs  a  heart  and  rudimentary  blood-vessels  have 
developed  without  the  presence  of  an  embryo. 

The  ear  vesicles  are  very  often  involved  in  mal- 
formations, their  size  being  enormous,  owing  ap- 
parently to  edema.  Some  locomotor  anomalies  in 
embryos,  which  had  hatched,  pointed  to  injury 
sustained  by  the  semicircular  canals. 

The  rarest  in  occurrence,  but  probably  the  most 
significant  from  the  standpoint  of  experimental 
embryology,  were  found  some  cases  where  all  that 
had  developed  in  the  egg  was  a  fragment  of  brain 
tissne  which  bad  given  rise  to  an  eye.  This  ' '  soli- 
tary'' eye  was  found  to  be  almost  perfect  in  some 
eases,  while  in  others  the  choroid  Assure  had* 
failed  to  close  ("coloboma").  Sections  of  one 
of  these  eggs  show  an  eye  typical  in  structure. 
This  would  seem  to  establish  the  fact  of  the  abil- 
ity of  independent  development  of  the  eye. 

BeaetioM  to  Light  in  Vanessa  lantiopaj  with  Spe- 
cial Beferenoe  to  Circus  Movements:  Wm.  L. 
DoLLEY,  Jb.     (Introduced  by  S.  O.  Mast.) 

The  Beadions  of  the  Melanophores  of  Anibly- 
stoma  Larvee:  Henby  Laubbns. 

A  Case  of  the  Change  of  Fat,  in  Nature,  to  Cat- 
ewM  Soap :  E.  W.  H.  Wolcott. 

The  Balance  Between  the  Hydrochloric  Acid  of 
the  Stomach  and  the  Sodium  Carbonate  of  the 
Tancreas  in  Its  Belation  to  the  Absorption  and 
Utilisation  of  Sugar:  J.  B.  Mublin. 

The  Electric  Nerve  Centers  in  the  Skates:  Ulbio 
Bahlgbxn.     (With  lantern.) 

food  Beaotions  of  the  Proboscis  of  Planaria:  Wm. 

A.  Ebpneb  and  Abnold  Bich. 

The  removal  of  part  of  the  proboscis  sheath  re- 
sults in  exploratory  movements  of  the  proboscis. 
As  the  sheath  is  further  removed  these  explora- 
tory movements  become  more  pronounced.  Such 
movements,  however,  are  not  maintained  for  more 
than  two  minutes. 

Sectioning  the  living  animal  posterior  to   the 


base  of  the  proboscis  does  not  disturb  in  any  other 
manner  the  proboscis.  By  removing  anterior  parts 
of  the  body  little  disturbance  of  the  proboscis  re- 
sults until  the  plane  of  sectioning  gets  quite  near 
the  base  of  the  proboscis,  when  the  latter  under- 
goes either  mechanical  or  autoamputation  and 
leaves  the  proboscis  etheath  and  for  at  least  ten 
minutes  swims  about  as  an  independent  organism, 
ingesting  food  in  a  futile  manner.  The  proboscis 
thus  freed  frequently  turns  upon  its  own  body  and 
by  ingesting  it  reduces  the  body  to  mere  pulp. 

It  is  concluded,  therefore,  that  there  is  resident 
in  the  proboscis  an  instinct  to  ingest  objects.  The 
inhibitory  control  of  this  instinct  does  not  lie  in 
the  dorsal  ganglia,  but  in  a  region  of  the  body 
anterior  to  and  quite  near  the  base  of  the  pro- 
boscis. 

Preliminary  Beport  on  the  Belations  Between  the 
Beactions  of  Bhabdocoeles  and  Their  Environ- 
ments: Wm.  a.  Kepneb  and  W.  H.  Taliatbbbo. 
In  a  previous  papez^  the  authors  showed  that 
Microstoma  caudatum  when  kept  under  laboratory 
conditions  shows  two  physiological  conditions.  In 
the  first  place  if  they  are  experimented  on  a  few 
hours  after  collection  they  will  distinguish  be- 
tween their  aquarium  water  and  5/lOD  per  cent, 
ordinary  salt  solution.  However,  if  they  are  ex- 
perimented on  over  a  day  after  collection  they  do 
not  make  this  distinction,  thus  showing  that  their 
physiological  condition  has  been  lowered.  We, 
likewise,  showed  that  this  lowering  of  physiolog- 
ical condition  is  due  to  the  rapid  accumulation  of 
bacteria  under  laboratory  conditions. 

While  experimenting  on  a  number  of  other  spe- 
cies of  Bhabdocoeles  we  found  that  some  showed 
this  loss  of  physiological  condition  just  as  Micro- 
stoma, while  others  showed  no  lowering  of  their 
physiological  condition,  no  matter  how  long  they 
lived  under  laboratory  conditions. 

To  find  an  explanation  of  these  results,  which  at 
first  seemed  contradictory,  we  investigated  the 
natural  habitat  of  the  various  animals.  Here  we 
found  that  those  animals  which  showed  a  lowering 
of  physiological  condition  lived  rather  deep  under 
the  surface  of  the  pond,  on  roots,  where  there  were 
relatively  few  bacteria.  On  the  other  hand  those 
that  did  not  show  this  lowering  of  condition  lived 
near  the  surface,  in  the  presence  of  a  great  amount 
of  decaying  vegetable  matter,  and  hence  a  great 
number  of  bacteria. 

<"  Sensory  Epithelium  of  Pharynx  and  Ciliated 
Pits  of  Microstoma  Caudatum,"  Biol.  Bull,  Vol. 
XXIIL,  No.  1,  1912. 
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From  these  experiments  we  conclude  that  those 
animals  that  live  in  the  presence  of  a  ip'eat  num- 
ber of  bacteria  can  withstand  the  action  of  these 
bacteria,  while  those  that  do  not,  can  not  with- 
stand this  action,  or  that  the  natural  habitat  of 
the  animal  is  the  real  conditioning  factor  in  its 
reactions. 

The  Ehythmio  PuUaiion  of  the  Cloaca  of  Holo- 

thurians:  W.  J.  Cbozier. 

The  cloacal  region  of  pedate  holothurians  con- 
tains within  itself  the  mechanism  of  its  coordi- 
nated pulsation.  The  isolated  cloacal  end  pulsates 
rhythmically  for  many  hours  after  its  separation 
from  the  rest  of  the  animal,  and  forms  a  very 
simple  prepared  object  with  which  to  investigate 
phenomena  of  rhythmic  movement.  The  rate  of 
pulsation  of  the  isolated  cloacal  extremity  of 
Siichopus  mcehii  was  found  to  have  a  temperature 
coefficient  of  about  2.4;  it  was  capable  of  long 
continuance  in  water  practically  free  from  dis- 
solved oxygen.  The  coordinating  mechanism  was 
much  more  powerfully  affected  by  nicotine  and 
atropine  than  by  cocaine  or  morphine.  The  dura- 
tion of  pulsation  and  of  irritability  to  mechanical 
stimulation  in  diluted  sea  water  was  proportional 
to  about  the  square  of  the  concentration.  The 
alkaline  chlorides  preserved  pulsation  and  irrita- 
bility in  the  order: 

NaCl  >  Lid  >  NH4CK  >  KCl .  MgSO* 

was  a  more  powerful  depressant  than  isomolecular 
or  (Mg-)  isionic  MgCl,.  Each  one  of  the  salts  of 
sea  water  was  necessary  for  the  continuance  of 
pulsation;  this  was  notably  true  of  MgS04,  which 
led  to  normal  relaxation  after  systole.  Alteration 
of  the  Ch.  from  ph  =  8.0  (normal)  to  ph^6.0 
was  sufficient  to  produce  stoppage  of  pulsation 
within  5  minutes.  The  brownish  skin  pigment 
was  given  out  under  abnormal  ionic  or  osmotic 
conditions,  and  afforded  some  index  of  permeabil- 
ity changes. 

Ecology 

Altitudinal  Distribution  of  Plankton  Crustacea  in 

Colorado:  G.  8.  Dodds. 

In  284  collections  from  124  lakes  and  ponds,  at 
elevations  between  4,100  and  12,188  feet,  the  au- 
thor found  50  species  of  Entomostraca.  Other 
records  raise  the  list  to  69  species  (Phyllopoda 
14,  Cladocera  35,  Copepoda  20).  There  are  22 
species  confined  to  the  mountains,  27  found  only 
in  the  plains,  and  20  range  more  or  less  widely 
through  both  areas.  More  definitely,  there  may  be 
recognized  four  zones,  marked  more  or  less  clearly 


by  physiographic,  climatic  and  faunal  cbaracters, 
as  follows:  Plains  Zone,  up  to  5,400  feet;  Foot- 
hill Zone,  5,400  to  8,500  feet;  Montane  Zone, 
8,500  to  11,000  feet;  Alpine  Zone,  above  11,000 
feet.  In  determining  distribution  of  species  and 
boundaries  of  zones,  temperature  seems  to  be  the 
most  important  factor. 

In  climate  and  fauna,  these  zones  have  their 
nearest  geographical  equivalents  as  follows:  Al- 
pine zone  to  Labrador,  southern  Greenland  and 
extreme  north  of  Bussia;  Montane  and  Foothill 
zones  to  the  region  north  of  Lake  Superior,  New- 
foundland, and  the  main  part  of  Norway  and 
Sweden.  The  plains  zone  to  the  Mississippi  val- 
ley and  the  lowlands  of  Europe,  except  that  the 
semi-arid  climate  gives  some  specialized  features. 

The    Land    and    Fresh-water    Crustacea    of    Co- 
lombia:  A.  S.  Pearse.     (Lantern  slides.) 

The    Vertical    Distribution    of    Some    Planlcton 
Protozoa  in  Wisconsin  Lakes:  Chance y  Juday. 

An    Experimental    Transmission    of    Sarcocystis 
Tenella:  John  W.  Scott. 

Exceptiomil  Life-histories  Among  the   VnionidtB: 

Abthub  D.  Howard. 

Glochidia  of  a  fresh- water  mussel  (Unionids) 
were  found  upon  the  external  gills  of  Necturus 
maoulosus.  Eighty  per  cent,  of  the  collections 
from  the  Mississippi  were  infected.  By  keeping 
the  neeturus  alive  from  October  to  May  the  larval 
mussels  were  carried  through  the  metamorphosis. 
The  species  was  still  unknown,  as  it  did  not  cor- 
respond with  any  of  the  collection  of  glochidia 
available  and  which  was  supposed  to  be  complete 
for  the  region.  Study  of  the  ranges  of  all  re- 
ported forms  revealed  one  rare  species,  HemUaS' 
tena  ambigua  Say,  which  might  be  the  adult  de- 
sired. Gravid  mussels  containing  glochidia  were 
found  after  considerable  search  late  in  September 
and  a  comparison  with  the  glochidia  in  question 
removed  all  doubt  that  they  were  of  the  same 
species.  The  mussel  has  the  unusual  habit  of  liv- 
ing under  flat  stones  of  the  flag-stone  type.  As 
Neeturus  is  known  to  frequently  seek  such  shelter, 
the  manner  of  infection  is  explained. 

Anodonta  imhecillis  has  been  reported  by  Sterki 
as  normally  hermaphroditic  and  by  Howard  as 
uon -parasitic.  The  embryos  have  been  observed 
within  the  egg*membrane  up  to  the  attainment  of 
the  juvenile  stage.  They  were  found  to  escape 
from  the  parental  marsupium  in  late  spring  and 
their  development  followed  to  a  growth  of  shell 
many  times  that  of  the  original  glochidium.  Ob- 
servations of  the  degree  of  development  at  various 
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seasons  show  a  lack  of  agreement  with  conditions 
to  be  seen  in  most  bradjtictic  or  long  period 
breeders.    The  following  counts  illustrate  this: 


Date 

Eggs 

LocaUty 

o 

7 
2 

o 

2t 

Ed 

3 

1 

08 

1 

5 

7 
5 

1 

Moline,  111... 
Pairport,  la,. 

November?,  1913 
May  1,  1914 

5 
6 

22 

14 

Glochidia  of  Strophiius  edentulua  escaping  at 
various  times  during  the  spring  from  the  parent 
mussel  were  tested  for  reactions  to  sodium  chlo- 
ride, the  blood  of  fishes  and  contact  of  fins.  A 
closing  reaction  was  seen  in  each  case.  This  led  to 
an  attempt  at  normal  infection  with  entire  success. 
The  juvenile  stage  was  obtained  after  a  parasitic 
period  of  27  days  on  the  black  bass.  We  have 
ftuled,  after  studies  covering  two  years,  to  ob- 
serve development  without  parasitism  in  this  spe- 
cies. It  would  seem^  therefore,  that  non -parasitic 
development  as  reported  for  this  species  is  excep- 
tionaL 

The  Isolation  of  the  Okefinohee  Swamp  Islands,  a 
Segregative  or  Convergent  Factor  in  Species 
Formation:  Albert  H.  Wright. 

The  Beaction  of  Herring  and  Other  Salt-water 
Fishes  to  Decomposition  Products  Normal  to 
Sea-water:  V.  E.  Shelford.  (With  lantern.) 
Herring  are  Terj  sensitive  to  hydrogen  sulfide 
and  carbon  dioxide,  dying  very  quickly  in  small 
quantities  of  the  former  and  more  quickly  than 
fresh-water  species  in  fatal  concentrations  of  the 
latter.  They  turn  back  upon  encountering  hy- 
drogen sulfide  in  sea  water  and  react  to  hydrogen 
ions,  selecting  essential  neutrality  with  a  pre- 
cision showing  sensitiveness  equal  to  litmus. 
When  differences  in  acidity  are  present  they  do  not 
react  to  differences  in  salinity  and  density.  They 
react  to  differences  in  temperature  as  small  as 
0.2**  C. 

Some  Besults  of  the  Indiana  Lake  Survey:  Will 
Scott. 

Some  Phenomena  of  Parasitism  with  Especial  Ref- 
erence to  the  UnionidcB :  Arthur  D.  Howard. 
The  usual  type  of  parasitism  among  the 
UnionidsB  is  little  more  than  commensal  ism,  ap- 
parently. The  young  mussel  or  glochidium  is  em- 
bedded in  the  epidermis  of  the  host,  where  in  the 
process  of  metamorphosis  little  besides  protection 


and  transportation  are  afforded.  In  addition  to 
this  common  and  intermediate  condition  we  meet 
with  two  extremes;  on  the  one  hand,  a  pronounced 
dependence  upon  the  host  in  which  considerable 
growth  of  the  parasite  takes  place  as  in  the 
Proptera  group.  On  the  other,  a  complete  loss  of 
parasitism  with  independence  of  a  host  in  which 
the  glochidium  remains  in  the  maternal  marsupium 
until  the  adult  form  is  reached,  as  in  Anodonta 
imbedllis.  The  existence  of  these  extremes  with 
intermediate  gradations  presents  quite  a  range  of 
conditions.  The  observation  of  loss  of  parasitism 
in  Anodonta  imbecUlis  brought  up  the  question 
as  to  how  far  the  normal  appearing  glochidia  had 
lost  the  function  for  which  their  structure  adapted 
them.  Fresh-cut  fins  with  the  blood  from  live 
fishes  were  presented.  The  snapping  reaction  was 
obtained.  Infection  on  fishes  was  tried  without 
success  until  glochidia  from  a  number  of  individ- 
uals were  used.  Infection  with  complete  encyst- 
ment  was  then  secured.  They  were  not  carried  be- 
yond this  stage. 

The  recognition  of  restricted  parasitism  among 
the  Unionidse  has  led  to  the  discovery  of  some  in- 
teresting ecological  relationships,  such  as  Anodonta 
pugtulosa  to  the  catfishes^  Quadrula  ehenus,  to  the 
herring;  LampsUis  anodontddes  to  the  grapikes, 
the  Proptera  group  and  the  Plagiolas  to  the  sheeps- 
head. 

The  relationship  between  Hemilastena  amhigua 
and  Necturus  is  about  the  only  case  of  which  we 
have  anything  like  a  complete  knowledge.  The 
others  mentioned  are  only  a  few  of  those  known 
from  hundreds  of  species  of  mussels  the  hosts  of 
which  are  not  known. 

The  elimination  by  fish  of  inappropriate  mussel 
parasites  is  a  phenomenon  which  we  have  often 
observed.  The  process  seems  to  be  one  of  catar- 
rhal shedding  of  the  external  epithelial  cells  of 
the  fish's  gills.  Such  mechanisms  of  immunity 
raise  the  question  as  to  the  perhaps  more  wonder- 
ful adaptations  seen  in  the  persistence  of  the  para- 
sitic glochidium  when  it  finds  the  appropriate  host 

species. 

Miscellaneous 

Prol)lems  of  Antarctic  Bird  Life:  R.  G.  Murphy. 
Some  Experiments  on  Protective  Coloration:  R.  G. 

Young. 

The  various  theories  of  protective  coloration  are 
based  on  the  assumption  of  the  usefulness  of  such 
color.  This  has  frequently  been  questioned,  and 
lacks  as  yet  adequate  experimental  support.  In 
order  to  test  the  usefulness  of  color  in  protecting 
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animals  from  their  enemies,  a  series  of  about  140 
experiments,  covering  a  period  of  six  years,  has 
been  carried  out  with  various  species  of  caged, 
and  in  a  few  cases  with  wild  birds,  to  which  were 
fed  several  kinds  of  small  mammals  and  insects. 
The  latter  were  placed  upon  different  backgrounds, 
with  some  of  which  they  formed  strong  contrasts, 
while  others  they  closely  resembled.  The  birds 
were  then  allowed  to  choose  between  that  prey 
which  resembled,  and  that  which  contrasted  with 
its  background. 

The  experiments  may  be  divided  into  two  classes 
— ^those  in  which  the  birds  usually  approached 
their  prey  swiftly  from  a  short  distance,  and  those 
in  which  they  approached  it  slowly,  and  seized  it 
only  after  careful  inspection.  In  the  former  class 
over  90  per  cent,  of  the  combinations  chosen  were 
contrasting,  while  in  the  latter,  the  contrasting 
combinations  were  chosen  but  little  oftener  than 
the  non-contrasting  ones. 

The  experiments  indicate  that  the  color  of  a 
motionless  animal  has  a  decided  survival  value  when 
it  is  attacked  by  birds  which  approach  it  swiftly 
from  a  distance  of  even  a  few  feet. 

IrMnunity  of  Fowls  to  Cyaticerci  of  Certain  Ces- 
todes:  J.  E.  Ackebt 

Begeneration  of  Head  Parts  in  Earthworms  After 
Bemoval  of  the  Anterior  Portion  of  the  Diges- 
tive Tube:  H.  B.  Hunt.  (Introduced  by  Her- 
bert W.  Band.) 

The  object  of  these  experiments  was  to  deter- 
mine whether  the  brain  and  commissures  could  be 
regenerated  and  the  stomodeum  formed  in  regen- 
erating earthworms  in  the  absence  of  the  anterior 
end  of  the  digestive  tube.  The  first  three  anterior 
segments  of  the  worms  were  removed  and  the  di- 
gestive tube  carefully  removed  from  the  first  five 
or  six  segments  posterior  to  the  point  where  the 
head  was  cut  off.  One  hundred  and  seventy- 
seven  individuals  of  Eisenia  foetida  and  thirty- 
two  individuals  of  HelodrHas  calliginostts  were 
used.  Seventy-eight  worms  survived.  In  six 
specimens  head  parts  regenerated  when  the  an- 
terior end  of  the  digestive  tube  was  three  to  five 
segment  lengths  from  the  anterior  end  of  the  worm. 
The  six  worms  fall  into  three  classes:  in  the  first 
class  a  stomodeum  was  formed;  in  the  second 
class  a  brain  fundament  and  commissures  were  re- 
generated; in  the  third  class  a  brain  fundament 
and  commissures  regenerated  and  a  stomodeum 
was  formed. 

I  am  indebted  to  Professor  H.  W.  Band,  of  Har- 
vard University,  for  many  helpful  suggestions. 


An  Interesting  Snail  from  Minnesota  and  a  Prob- 
lem in  Oeographioal  Distribution:   R.   W.   H. 

WOLCOTT. 

ExhibiU 

During  the  meeting  the  following  exhibits  were 
made  in  one  of  the  rooms  of  the  Zoological  Lab- 
oratory of  the  University  of  Pexmsylvania: 

Exhibits  and  Demonstrations 

Franklin  D.  Barker:  The  Absence  of  Male 
Reproductive  Organs  in  Trematodes. 

J.  W.  Mavor:  The  Larval  and  Post-larval  De- 
velopment of  the  Coral,  Agaricia  Fragilis,  Dana. 

Chester  H.  Heuser:  Drawings  and  Models  of 
the  Stomachs  of  Embryo  Cat,  Albino  Bat,  Pig 
and  Sheep. 

£.  J.  Werber :  Demonstrations  of  Some  Sectioned 
and  Unsectioned  Material  of  Monstrous  Embryos 
of  FunduluB. 

Harold  S.  Colton:  Methods  Used  in  Producing 
Changes  Within  Pure  Lines  of  the  Pond  Snail, 
Lymnaa.     (Boom  104,  Zoological  Laboratory.) 

T.  H.  Morgan,  A.  H.  Sturtevant,  C.  B.  Bridges 
and  H.  MuUer:  Demonstration  of  the  Four  Hered- 
itary Groups  and  the  Four  Pairs  of  Chromosomes 
of  DrosophUa, 

S.  O.  Mast:  Autochromes  from  Life  Showing 
Adaptation  in  Color  in  Flounders. 

Caswell  Grave, 
Secretary-treasurer,    American    Society 
of  Zoologists 


SOCIETIES  AND   ACADEMIES 

THE   AHEBICAN   MATHEMATICAL   SOCIETY 

The  one  hundred  and  seventy-fifth  regular 
meeting  of  the  society  was  held  at  Columbia  Uni- 
versity on  Saturday,  February  27,  1915,  with  an 
attendance  of  39  members  at  the  two  sessions. 
President  E.  W.  Brown  occupied  the  chair,  being 
relieved  by  Vice-president  Oswald  Veblen  at  the 
afternoon  session.  The  following  persons  were 
elected  to  membership:  Professor  J.  V.  Balch, 
Bethany  College;  Professor  E.  J.  Berg,  Union 
College;  Mr.  Millar  Brainard,  Chicago,  HI.;  Mr. 
L.  C.  Cox,  Purdue  University;  Mr.  C.  H.  Forsyth, 
University  of  Michigan;  Dr.  H.  C.  Gossard,  Uni- 
versity of  Oklahoma;  Mr.  M.  S.  Knebelman,  Le- 
high University;  Dr.  W.  V.  Lovitt,  Purdue  Uni- 
versity; Dr.  L.  C.  Mathewson,  Dartmouth  College; 
Mr.  A.  L.  Miller,  University  of  Michigan;  Dr. 
Bessie  I.  Miller,  Johns  Hopkins  University;  Mr. 
I.  B.  Pounder,  University  of  Toronto;  Mr.  L.  L. 
Steimley,    Indiana    University;    Mr.    Chid-Cheow 
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Tea,   Taiij{Bhaii  Engineering  College.     Three   ap- 
plieations  for  membership  were  received. 

The  following  papers  were  read  at  this  meet- 
ing: 

M.  Frtehet :  '  *  Sur  les  fonctionnelles  bilintoires. ' ' 

A.  S.  Hathaway:   *' Gamma  coefficients." 

P.  H.  Linehan:  ^'Equilong  invariants  of  ir- 
regular and  regular  analytic  curves." 

B.  H.  Camp:  ** Multiple  integrals  over  infinite 
fields. ' ' 

A.  B.  Schweitzer:  ''On  the  methods  of  mathe- 
matieal  discovery." 

P.  R.  Bider:  "An  extension  of  Bliss's  form  of 
the  problem  of  the  calculus  of  variations,  with 
applications  to  the  generalization  of  angle." 

E.  B.  Wilson:  **The  Ziwet -Field  note  on  plane 
kinematics." 

O.  E.  Glenn:   ''Ternary  transvectant  systems." 

£.  J.  Miles:  "Note  on  the  application  of  the 
calculus  of  variations  to   a  problem   in   mechan- 


ics. 
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A.  B.  Frizell:  "The  permutations  of  the  nat- 
ural numbers  can  not  be  well  ordered." 

C.  H.  Forsyth:  "Osculatory  interpolation  for- 
mulas." 

J.  F.  Bitt:  "A  function  of  a  real  variable  with 
any  desired  derivatives  at  a  point." 

J.  F.  Bitt:  "On  Babbage's  functional  equa- 
tioa." 

The  next  meetings  of  the  society  will  be  in 
Chicago,  April  2-3,  and  New  York,  April  24. 
The  summer  meeting  will  be  held  at  the  Univer- 
sity of  California  and  Stanford  University,  Au- 
gust 3-5.  F.  N.  Cole, 

Secretary 

THE    BIOLOGICAL    SOCIETY    OP    WASHINGTON 

The  533d  meeting  of  the  Biological  Society  of 
Washington  was  held  in  the  Assembly  Hall. of  the 
Coemoe  Club,  Saturday,  January  9,  1915.  It  was 
called  to  order  by  President  Bartsch  at  8  p.m. 
About  40  members  were  present. 

The  minutes  of  the  531  st  meeting  were  read 
and  approved. 

Waldo  Schmitt,  of  the  U.  S.  National  Museum, 
was  elected  to  active  membership. 

Under  the  heading  Brief  Notes  and  Exhibition 
of  Specimens,  Dr.  L.  O.  Howard  made  remarks  on 
the  meetings  held  at  Philadelphia  during  convo- 
cation week  and  Pr.  Pilsbry  discussed  certain  as- 
pects of  the  Hawaiian  land-shell  problem.  The 
latter  said  early  collecting  was  done  in  the  val- 
leys, but  recent  work  showed  chief  home  of  spe- 
cies to  be  on  ridges.     Distribution  of  forms  oc- 


curred in  groups  and  there  were  many  instaaees 
of  Mendelian  inheritance  between  different  forms 
carried  out  on  large  natural  scale. 

The  first  paper  on  the  regular  program  was  by 
Wm.  Palmer:  "An  Unknown  Fossil."  Mr. 
Palmer  exhibited  the  specimen  from  the  Calvert 
Cliffs  of  Chesapeake  Bay  and  hoped  members 
would  express  views  as  to  its  nature.  His  own 
view  was  that  it  might  represent  the  lower  jaw  of 
an  unknown  turtle.  From  the  same  locality  other 
fossils  were  shown  that  had  previously  proved  very 
difficult  to  identify.  Mr.  Palmer's  communica- 
tion was  discussed  by  Professor  Hay. 

The  second  paper  was  by  Professor  Hay:  "An 
Albino  Terrapin."  The  unique  specimen  was  ex- 
hibited; it  was  hatched  near  Beaufort,  N.  C;  an 
attempt  was  made  to  raise  it,  but  it  lived  only  a 
few  months.  Professor  Hay  took  occasion  to  show 
excellent  lantern  slides  of  certain  interesting 
crustaceans,  especially  of  lAmnoria  lignoram, 
wood-boring  Isopod,  and  of  Xylotria,  a  wood-bor- 
ing mollusk.  Professor  Hay's  communication 
was  discussed  by  Messrs.  Bartsch,  Wilcox,  Palmer, 
Smith,  Hopkins  and  by  Miss  Rathbun. 

The  last  communication  was  by  M.  W.  Lyon, 
Jr.:  "Notes  on  the  Physiology  of  Bats."  The 
speaker  stated  little  was  known  of  exact  physiology 
of  batSj  but  discussed  subject  from  broad  stand- 
point of  their  physiology  of  locomotion,  of  food, 
adaptation  and  of  special  senses.  Need  of  care- 
ful experiments  on  use  of,  and  modern  histological 
work  on  structure  of  nose  leaves  was  pointed  out. 
Paper  was  discussed  by  Messrs.  Howard,  Bishop, 
Hunter,  Palmer  and  Stiles;  Mr.  Bishop  giving  an 
account  of  a  bat  roost  near  San  Antonio,  Texas, 
erected  with  the  idea  that  bats  would  consume 
large  numbers  of  malarial  mosquitoee,  Mr.  Hunter 
stating  that  an  examination  of  stomach  contents 
of  bats  showed  food  of  Nytinomus  mexicamis  con- 
sisted of  95  per  cent,  moths,  the  rest  being  cara- 
bid  beetles,  hymenopterous  insects  and  a  few  crane 
flies,  the  only  Diptera  found,  no  mosquitoes  being 
observed. 

On  Tuesday,  January  19,  1915,  at  8:30  P.M., 
the  Biological  Society  held  a  joint  meeting  with 
the  Washington  Academy  of  Sciences  in  the  audi- 
torium of  the  National  Museum.  Dr.  Johan  Hjort, 
Director  of  Fisheries  of  Norway,  delivered  an  il- 
lustrated lecture  on  "Migrations  and  Fluctua- 
tions of  the  Marine  Animals  of  Western  Europe. ' ' 
About  200  persons  were  present. 
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Thk  534th  meeting  of  the  society  was  held  in  the 
Aasemblj  Hall  of  the  Cosmos  Club,  Saturday,  Jan- 
uary 23,  1915,  with  President  Bartseh  in  the  chair 
and  75  persons  present. 

Mr.  B.  A.  Ward  was  elected  to  active  member- 
ship. 

Under  heading  Brief  Notes,  etc.,  Dr.  Johan 
Hjort,  Director  of  Fisheries  of  Norway,  called  at- 
tention to  the  large  numbers  of  herring  caught  in 
Norwegian  waters  during  the  last  few  years,  most 
of  them  belonging  to  what  he  termed  the  ''1904 
Class."  Dr.  Hjort  attributed  the  great  success  of 
the  ' '  1904  Class "  to  the  known  lateness  of  season 
when  it  had  been  spawned  and  when  the  plankton 
was  abundant.  Early  in  spring  the  sea  is  practi- 
cally barren  of  plankton  and  fish  hatching  at  that 
time  have  little  food. 

The  regular  program  was  an  illustrated  paper 
by  Mrs.  Agnes  Chase  on  ''Developing  Instincts  of 
a  Young  Squirrel. ' '  Mrs.  Chase  had  made  careful 
observations  and  notes  on  the  bringing  up  of  a 
young  gray  squirrel  during  the  past  spring  and 
summer.  The  animal  was  very  young  when  first 
acquired  by  the  speaker,  needing  to  be  fed  on  milk 
with  a  medicine  dropper.  Mrs.  Chase  described  its 
growth,  acquisition  of  squirrel-like  habits  and  in- 
stincts. It  was  not  brought  up  as  a  pet,  but  was 
given  every  freedom  to  develop  its  natural  traits. 
At  maturity  it  met  with  wild  members  of  its  own 
species,  at  first  returned  home,  but  finally  remained 
away.  Mrs.  Chase  had  a  few  records  of  the  squirrel 
after  it  had  left;  at  one  time  it  was  seen  in  com- 
pany with  seven  wild  squirrels  in  a  strawberry 
patch  where  it  had  once  learned  to  feed.  Wild 
squirrels  had  not  been  seen  in  this  patch  before 
and  the  speaker  concluded  they  had  been  taught  to 
eat  strawberries  and  shown  the  place  by  her 
former  pet. 

The  rest  of  the  evening  was  given  over  to  an  ex- 
hibition of  lantern  slides  on  biological  subjects. 
W.  W.  Cooke  showed  views  of  bird  life;  Dr.  Smith, 
of  Japanese  silk  industry;  Wm.  Palmer,  of  seals 
and  birds  of  Pribilof  Islands;  Dr.  Bartseh,  of  lo- 
cal birds.  M.  W.  Lyon,  Jr., 

Becording  Secretary 

THE  KEW  ORLEANS  ACADEMY  OF  SCIENCES 

The  regular  monthly  meeting  of  the  New  Or- 
leans Academy  of  Sciences  was  held  at  Tulano 
University  on  Tuesday,  January  19.  In  the  ab- 
sence of  the  President,  Dr.  Irving  Hardesty  pre- 
sided. Two  papers  were  presented  at  the  meeting, 
the  first  by  Dr.  W.  O.  Scroggs,  of  the  history  de- 
partment of  Louisiana  State  University,  on  "The 


Mosquito  Kingdom  and  Henry  L.  Kinney."    Ac- 
cording to  Dr.  Scroggs: 

ISiorlj  in  the  nineteenth  century  agents  of  6re!it 
Britain  on  the  Mosquito  coast,  in  eastern  Nica- 
ragua, persuaded  the  native  chiefs  in  this  region 
to  recognize  one  of  their  number  as  king,  and  this 
half-breed  sovereign  was  persuaded  in  turn  to  pUce 
his  realms  under  the  protection  of  the  British 
Crown.  In  the  United  States  it  was  feared  that 
the  British  claims  thus  set  up  would  prove  an  ob- 
stacle to  the  construction  of  the  interoceanic  canal. 
The  Mosquito  king  meanwhile  had  made  vast 
grants  of  his  land  to  enterprising  traders  along 
the  coast,  and  these  concessions  were  bought  up 
by  an  American  adventurer,  Henry  L.  Kinney,  who 
undertook  in  1855  to  colonize  the  Mosquito  coast 
with  Americans  and  counteract  British  influences. 
Kinney's  plans  were  laid  on  an  elaborate  scale, 
but  he  encountered  such  opposition  from  a  syndi- 
cate of  American  capitalists  at  home  and  from  a 
rival  adventurer  in  Nicaragua,  William  Walker, 
that  the  enterprise  failed,  and  he  was  financially 
ruined. 

The  second  paper  was  by  Dr.  Gustav  Mann,  pro- 
fessor of  physiology,  Tulane  University:  "What 
part  does  water  play  in  our  economy?" 

Dr.  Mann  discussed  water  metabolism.  After  a 
general  survey  of  the  total  quantity  of  water  in 
individuals  of  different  ages  and  of  that  for  in- 
dividual tissues  the  absorption  of  water  by  the 
intestines,  its  storage  especially  in  the  muscles  and 
its  formation  inside  the  body  as  a  result  of  oxida- 
tion of  fats,  sugars  and  proteins  was  gone  into. 
Then  the  advantages  of  the  circulation  of  water 
within  the  body,  the  elimination  by  the  salivary 
glands,  the  stomach  and  the  intestines  and  re-ab- 
sorption of  water  along  with  dissolved  food  sub- 
stances was  pointed  out.  The  work  done  by  Hawk 
along  with  Mattill  and  Hattrem  was  criticized. 
There  can  not  be  any  doubt  that  an  absorption  of 
4  to  5  liters  of  water  per  day  greatly  helps  the  di- 
gestion of  carbohydrates,  fats  and  proteins.^  It  is 
necessary,  however,  to  constantly  bear  in  mind  the 
amount  of  salt  which  is  taken  with  the  food.  The 
effect  which  an  excess  of  salt  produces  is  to  render 
the  globulins  of  the  body  more  soluble  while  large 
quantities  of  water  produce  the  opposite  effect. 
The  great  advantage  of  giving  nutritive  solutions 
hypodermically  and  thereby  insuring  a  slow  ab- 
sorption of  food  radicals  in  contraidistinction  to 
giving  salt  solutions  intravenously  for  purposes  of 
raising  blood  pressure  was  explained.  When  talk- 
ing about  the  elimination  of  water  by  the  fikin, 
lungs  and  kidney,  the  advantage  of  breathing 
through  the  nose  and  thus  keeping  the  air  passages 
moist  to  allow  foreign  material  to  be  caught  in  the 
nasal  passages  was  emphasized. 

Both  papers  were  the  subject  of  considerable 
discussion.  At  the  conclusion  of  the  papers,  Dr. 
Mann  made  an  exhibit  of  brain  and  thalamus  dis- 
sections made  permanent  by  infiltration  with  solid 
paraffin. 

R.  S.  Cocks, 
Secretary 
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MYCOLOGY   IN  BELATION   TO   PHTTOPA- 

THOLOGY^ 

In  preparing  a  presidential  addrefls  one 
has  always  to  meet  and  answer  the  same 
old  question  that  has  confronted  presi- 
dents and  retiring  presidents  of  societies 
ever  since  presidents  and  presidential  ad- 
dresses were  invented,  %.  e.,  Should  the 
effort  be  primarily  to  entertain  and  amuse, 
or  to  instruct?  I  fear  that  any  effort  of 
mine  to  entertain  would  be  a  grieyous  fail- 
ure, while  an  effort  to  instruct  may  be  but 
little  more  successful.  Since  of  two  evils 
we  are  advised  to  choose  the  lesser,  I  have 
decided  to  attempt  something  more  in  the 
line  of  instruction  than  entertainment. 
Instruction  is  usually  regarded,  I  believe, 
as  a  more  or  less  normal  function  of  a 
specialist,  and  as  modem  social  and  eco- 
nomic conditions  have  compelled  specializa- 
tion, we  must  accept  the  consequence. 

The  subject  of  plant  pathology  properly 
includes  all  the  phenomena  connected  with 
abnormal  forms  and  functions  of  plants. 
These  abnormal  conditions  may  be  grouped 
in  three  classes,  according  to  their  origin : 
First,  those  which  are  of  non-parasitic 
origin;  second,  those  which  are  caused  by 
plant  parasites;  third,  those  which  are 
caused  by  animals.  Excluding  from  pres- 
ent consideration  diseases  directly  due  to 
animals,  we  have  left  the  two  classes,  non- 
parasitic and  parasitic.  By  far  the  g^reater 
part  of  the  trouble  with  which  the  phyto- 
pathologist  has  to  deal  are  caused  by  plant 
parasites.  In  fact,  the  greater  part  of  the 
phytopathology  of  to-day  might  quite 
properly  be  designated  parasitology,  and 

1  Address  of  the  retiring  president  of  the  Bo- 
tanical Society  of  Washini^on,  March  2,  1915. 
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parasitology  is  of  course  only  a  branch  of 
mycology. 

Plant  pathology  is  a  subject  of  very 
recent  development  and  can  scarcely  be 
said  to  have  existed  before  the  middle  of 
the  last  century.  During  the  period  from 
1830  to  1850  attention  began  to  be  given 
to  this  subject.  linger,  Wiegmann,  Meyen, 
Baspail  and  Begel  wrote  on  the  diseases  of 
plants.  These  authors  took  up  the  subject 
from  the  standpoint  of  general  botany  and 
human  pathology  rather  than  mycology. 
Some  very  curious  ideas  prevailed;  e.  g.,  it 
was  believed  that  fungi  such  as  rusts  were 
produced  by  the  puncture  of  insects  (Baa- 
pail,  1846).  Unger's  idea  was  that  certain 
fungi  were  outgrowths  or  modifications  of 
the  tissues  of  the  diseased  plant  These 
and  earlier  works  contained  various  more 
or  leas  academic  discussions  of  various  dis- 
eases, based  largely  upon  erroneous  ideas 
of  the  structure  and  nature  of  the  parasite 
as  well  as  the  host  As  an  illustration  of 
how  persistent  medieval  ideas  and  concep- 
tions are  I  may  cite  a  recent  instance.  A 
correspondent,  in  explaining  the  cause  of  a 
strawberry  disease,  states  that  it  is  due  to 
'^elemental  debasement"  This  reminds 
one  of  the  ''original  sin"  of  the  old  the- 
ology, to  which  it  may  perhaps  be  closely 
akin. 

Under  the  influence  of  the  important 
contributions  to  the  knowledge  of  the  cellu- 
lar structure  and  tissues  of  plants,  which 
were  made  during  this  period,  together 
with  the  work  of  contemporary  mycolo- 
gists, the  foundation  was  laid  for  a  more 
rational  and  correct  interpretation  of  plant 
diseases  and  parasites. 

Since  the  great  majority  of  plant  diseases 
are  caused  by  fungi,  it  is  quite  proper  that 
mycology  should  be  considered  the  chief 
cornerstone  of  this  branch  of  science  and 
should  be  thoroughly  understood  by  the 
plant  pathologist. 


In  order  to  get  a  proper  conception  of 
any  subject  and  to  understand  and  appre- 
ciate its  present  condition  and  needs,  a 
knowledge  of  its  past  history  and  develop- 
ment is  necessary.  It  is  quite  appropriate 
that  Florence,  the  chief  seat  of  learning 
and  the  leader  in  literature,  religion,  art 
and  science  during  the  Renaissance  and  be- 
ginning of  the  modem  era,  with  the  illus- 
trious names  of  Dante,  Savonarola,  Raphael 
and  Michael  Angelo  should  have  pro- 
duced the  great  botanist,  Micheli,  who  may 
be  justly  considered  the  father  of  mycology. 
His  great  work,  ''Nova  Plantarom  Gen- 
era," published  in  1729,  was  devoted 
largely  to  the  description  and  illustration 
of  fungi.  This  work  remained  unsurpassed 
for  fifty  years  and  is  still  recognized  as  a 
classic  on  this  subject  Micheli 's  collect 
tions  of  fungi  are  still  preserved  in  Elor- 
enee  beside  those  of  Cesalpini.  Some  of  fais 
specimens  compare  favorably  with  those  of 
much  more  recent  mycologists. 

Following  Micheli  some  twenty-five  years 
later  came  Battara,  also  an  Italian.  Dur- 
ing the  latter  half  of  the  eighteentii  cen- 
tury Tode,  Hoffman,  Batsch,  Bulliard  and 
Persoon  made  important  contributions  to 
descriptive  mycology.  In  the  early  part  of 
the  nineteenth  century  the  most  distin- 
guished students  of  the  subject  were  Per- 
soon, Greville,  Wallroth,  Link,  Sowerby, 
Fries  and  Corda  in  Europe,  while  in 
America  the  illustrious  Schweiuitz  laid  the 
foundations  of  American  mycology  and 
took  rank  among  the  first  mycologists  of 
the  world.  Following  him  in  tins  country 
came  Curtis,  Ravenel,  Peck,  Ellis,  Farlow 
and  Burrill.  Most  of  the  work  of  the  early 
writers  was  systematic,  and  may  appear  to 
some  of  us  to  be  very  crude  and  unsatis- 
factory, but  when  we  consider  the  condi- 
tions under  which  they  labored  and  the 
tools  and  technique  available,  it  will  be 
found  that  their  work  is  of  as  high  quality 
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as  could  be  expected;  and  is  perhaps  no 
more  imperfect  than  ours  will  appear  to 
mycologists  and  pathologists  a  century 
hence. 

Beginning  about  1850,  there  was  a  great 
change  and  improvement  in  methods  and 
aims  in  mycological  work.  The  two  most 
conspicuous  men  of  this  period  were  De 
Bary  and  Tulasne,  who  understood  a  care- 
ful comparative  study  of  all  that  was  known 
of  the  morphology  and  physiology  of  fungi, 
as  well  as  original  investigations  of  the  life 
histories  of  the  oi^ganisms.  At  the  same 
time  Berkeley  in  England,  while  devoting 
his  time  chiefly  to  descriptive  work,  gave 
much  attention  to  the  pathological  aspects 
of  the  subject  and  published  a  very  im- 
portant series  of  papers  in  the  Gardener's 
Chronicle  (1854)  on  **  Vegetable  Pathol- 
ogy." In  this  connection,  M.  C.  Cooke, 
who  has  recently  passed  away,  should  be 
mentioned.  In  America  Farlow,  Bessey 
and  Burrill  first  introduced  laboratory 
methods  of  studying  fungi,  taking  up  the 
work  along  the  lines  indicated  by  De  Bary 
and  Tulasne. 

NOMENCLATURE 

In  considering  the  various  phases  of  my- 
cology in  their  relation  to  plant  pathology, 
the  subject  of  nomenclature  deserves  men- 
tion. The  plant  pathologist  as  well  as  the 
mycologist  must  use  plant  names.  It  is 
therefore  important  that  this  matter  should 
be  given  careful  consideration,  in  order  to 
devise  means  of  securing  as  nearly  as  pos- 
sible uniformity  and  stability  of  usage. 
Unfortunately  at  present  there  is  no  gener- 
ally accepted  method  of  accomplishing 
these  ends.  It  is  therefore  desirable  that 
pathologists  take  an  active  interest  in  this 
subject  and  assist  in  determining  what  the 
fmidamental  requirements  are  to  secure 
uniformity  and  stability  and  exercise  their 
influence  to  secure  the  general  adoption  of 


such  regulations.  One  of  the  subjects  of 
most  fundamental  importance  in  this  con- 
nection is  that  of  types.  It  does  not  seem 
possible  to  secure  any  great  degree  of  uni- 
formity in  the  use  of  names  until  generic 
and  specific  names  are  fixed  to  definite 
types.  Teachers  of  mycology  and  pathol- 
ogists should  consider  these  matters  in  a 
scientific  spirit  and  without  reference  to 
personal  preference  or  professional  aflSlia- 
tions. 

Closely  related  to  this  subject  is  that  of 
terminology  in  general.  There  is  at  pres- 
ent a  decided  lack  of  accuracy  and  uni- 
formity in  the  use  of  the  various  technical 
terms  used  in  mycology  and  pathology. 
With  the  exception  of  the  rusts,  the  de- 
scriptive terms  used  have  not  been  ac- 
curately defined  and  coordinated  in  accord- 
ance with  our  present  knowledge ;  e.  g,y  the 
term  conidium  is  variously  applied  to  spores 
produced  either  on  external  sporophores  or 
within  pycnidia.  There  is  also  lack  of  gen- 
eral agreement  and  uniformity  in  regard  to 
the  names  applied  to  the  various  conidial 
and  pycnidial  forms  of  the  Ascomycetes. 
We  have  such  terms  as  stylospore,  sperma- 
tium,  micro-  and  macro-pycnospore,  micro- 
and  macro-conidium  variously  applied  by 
different  writers. 

Of  great  importance  also  to  the  patholo- 
gist is  the  standardizing  of  methods  and 
technique  as  far  as  possible.  Though  abso- 
lute standards  in  these  matters  can  not 
well  be  attained,  effort  should  be  made  to 
approximate  definite  standards  as  closely 
as  possible. 

TAXONOMY 

Mycology  formerly  consisted  chiefiy  of 
the  identification  of  old  species  and  the 
describing  of  so-called  new  species.  This 
of  course  was  natural  and  necessary,  as 
there  was  a  vast  unknown  group  of  organ- 
isms most  of  which  had  not  been  named  or 
described.    Unfortunately,  the  overwhelm- 
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ing  number  of  the  species  and  the  tew 
workers  made  it  impossible  for  them  to 
devote  the  time  and  study  to  the  organisms 
necessary  for  satisfactory  segregation  and 
description.  Species  were  usually  based 
upon  supposed  host  relations,  slight  morpho- 
logical differences  or  geographical  distri- 
bution. More  recent  and  thorough  studies 
have  shown  that  these  can  not  be  generally 
depended  upon.  While  one  species  of  a 
genus  may  have  very  definite  host  relations, 
the  next  one  may  be  very  indefinite  in  this 
respect.  In  the  same  way  morphological 
characters  which  axe  reliable  in  one  genus 
or  species  may  be  very  variable  and  unre- 
liable in  another.  The  same  may  be  said 
of  geographical  distribution.  Some  species 
are  apparently  more  or  less  cosmopolitan, 
while  others  are  confined  to  rather  limited 
geographical  areas.  These  facts  can  only 
be  determined  by  the  most  thorough  mono- 
graphic study  of  each  genus  or  group.  Our 
studies  of  Endothia  have  brought  out  these 
points  with  great  clearness  and  emphasis. 
For  instance,  one  of  our  American  species, 
E.  gyrosa,  extends  from  the  Atlantic  coast 
to  the  Pacific,  and  from  Connecticut  and 
Michigan  to  Florida  and  Texas,  whereas 
its  near  relative,  E.  radicdlis,  is  restricted 
to  the  Appalachian  region  in  America. 
Such  facts  are  of  exceeding  importance  to 
the  pathologist  in  determining  the  nature 
and  possibilities  of  a  parasite. 

LIFE    HISTORIES 

Of  still  greater  importance  to  pathology, 
however,  is  a  knowledge  of  the  life  his- 
tories of  parasites.  This  subject  is  not 
only  of  exceeding  importance  to  pathology, 
but  also  to  phylogeny  and  taxonomy  in 
general,  and  has  important  bearings  on  all 
other  branches  of  mycology.  The  work  of 
Tulasne  and  De  Bary  and  their  contempo- 
raries was  the  first  important  contribution 
to  this  subject.    Following  the  discovery 


of  the  pleomorphy  of  the  Ascomycetes  there 
was  a  tendency  on  the  part  of  some  mycol- 
ogists to  connect  up  all  the  various  known 
forms  of  the  so-called  Fungi  Imperfecti 
upon  the  basis  of  association,  similarity  or 
other  more  or  less  uncertain  evidence.  One 
of  the  most  striking  cases  of  this  is  fur- 
nished by  Fuckel  in  his  "Symbol®  Myco- 
logicsB,"  1869,  where  supposed  pycnidial 
or  conidial  forms  are  given  for  the  ma- 
jority of  the  Ascomycetes  listed.  In  some 
cases  the  author  was  probably  correct,  but 
none  can  be  accepted  without  being  veri- 
fied by  cultural  studies  or  other  reliable 
methods.  The  work  of  Tulasne,  while  much 
more  reliable  and  satisfactory,  was  based 
primarily  upon  the  intimate  association 
or  union  in  the  same  stroma  of  the  differ- 
ent forms  of  fructification.  Much  of  his 
work  has  already  been  verified  by  later  in- 
vestigators. Brefeld  in  his  great  work  on 
the  life  histories  of  the  fungi  made  an  ex- 
ceedingly important  contribution  to  this 
subject  Unfortunately,  many  of  the  coni- 
dial and  pycnidial  forms  which  he  obtained 
in  culture  from  ascospores  can  not  be  iden- 
tified and  connected  with  certainty  with 
forms  already  described. 

It  has  already  been  thoroughly  demon- 
strated that  some  of  the  Pyrenomycetes 
have  from  one  to  three  metagenetic  spore 
forms  besides  ascospores;  e.  g.,  SphcereUa, 
OlomereUa,  Ouignardia,  Plowrightia,  etc. 
It  is  also  well  known  that  some  of  the 
stages  of  a  fungus  may  be  parasitic  and 
others  apparently  saprophytic ;  e.  g.,  many 
Pyrenomycetes  mature  their  perithecia 
upon  dead  vegetable  matter,  while  their 
pycnidial  or  conidial  forms  may  be  actively 
parasitic.  This  has  led  to  the  classification 
of  most  of  the  Pyrenomycetes,  whose  life 
histories  are  not  known,  as  saprophytes. 
It  is  clear,  therefore,  that  to  even  be  able 
to  classify  an  organism  satisfactorily  as  a 
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parasite  or  saprophyte  its  life  history  must 
be  knowii. 

Here  is  a  vast  field  for  investigation 
whicih  offers  great  opportunities  for  mak- 
ing valuable  contributions  to  knowledge. 
Thousands  of  pleomorphic  species  whose  life 
histories  are  unknown  await  the  patient 
and  properly  equipped  investigator.  Pres- 
ent culture  methods  must  be  improved  and 
new  methods  probably  devised  in  order  to 
induee  many  of  these  fungi  to  pass  through 
their  complete  life  cycles.  It  is  in  this 
field  that  we  may  expect  very  important 
diseoveries  in  regard  to  the  factors  which 
determine  the  production  of  any  particular 
spore  form  in  the  life  cycle  of  a  fungus. 
Of  such  factors  we  have  very  little  definite 
knowledge  at  present. 

PARASITISM 

The  exact  nature  of  parasitism,  its  origin 
and  modifications,  is  naturally  of  the  ut- 
most significance  to  pathology.  This  prob- 
lem can  perhaps  be  attacked  with  the  great- 
est promise  of  successful  solution  in  those 
cases  which  appear  to  be  near  the  border 
line  between  saprophytic  and  the  parasitic 
species.  If  we  admit  that  evolutionary 
processes  are  still  active,  there  seems  no 
reason  to  doubt  that  parasites  are  at  pres- 
ent in  process  of  evolution.  Whether  this 
evolution  is  brought  about  by  mutation  or 
by  a  gradual  accumulation  of  slight  varia- 
tions or  by  some  other  process  or  complex 
of  processes  not  yet  discovered,  it  would 
seem  possible  to  get  further  light  on  this 
subject  by  a  thorough  investigation  and 
comparison  of  some  of  the  active  parasitic 
Ascomycetes  and  their  near  relatives  which 
seem  to  be  saprophytic  or  only  very  weakly 
parasitic.  A  striking  example  of  this  con- 
dition of  affairs  is  presented  by  the  genus 
Endoihia  already  referred  to.  Endothia 
parasitica  is  a  most  virulent  parasite, 
whereas    its   near   relative,   E.    radicalis, 


which  occurs  on  the  same  host,  shows  little 
or  no  parasitic  tendencies,  while  some  of 
the  other  species  show  slight  indications  of 
parasitism. 

EOOLOOY 

In  this  connection  it  may  be  well  to  call 
attention  to  the  great  i>ossibilitie6  in  the 
study  of  the  ecology  of  the  fungi.  At 
present,  unfortunately,  there  is  little  ex- 
act knowledge  of  the  distribution  and  en- 
vironmental relations  of  fungi.  The  exact 
limits  of  distribution  of  but  very  few 
species  is  known,  and  in  fact  the  exact 
identity  of  many  species  is  still  doubtful. 
The  question  of  their  host  relations  is  also 
not  well  understood  except  in  the  case  of 
the  rusts,  smuts  and  powdery  mildews. 
Our  studies  of  Endothia  appear  to  indicate* 
that,  in  this  group  at  least,  the  species  have 
very  definite  geographical  ranges  which 
are  not  determined  by  their  host  relations, 
but  apparently  are  very  intimately  asso- 
ciated with  climatic  and  other  environ- 
mental conditions,  as  well  as  competition 
with  other  fungi.  All  these  things  are  of 
vital  interest  to  the  pathologist,  especially 
in  connection  with  the  possibilities  in  the 
way  of  the  spread  of  any  particular  para^ 
site,  or  in  determining  the  probable  be- 
havior of  any  foreign  species  which  might 
be  introduced.  To  know  what  fungi  exist 
in  any  region  and  what  their  natural  dis^ 
tribution  and  host  relations  are,  is  of  the 
utmost  importance  in  devising  ways  and 
means  to  prevent  their  introduction  into 
other  countries.  In  this  connection  I  may 
quote  from  Winthrop  Sargent  in  the  Final 
Report  of  the  Pennsylvania  Chestnut  Tree 
Blight  Commission,  1914,  page  12,  as  he 
presents  the  case  in  a  very  plain  and  force- 
fal  maimer : 

In  eonduBion,  it  aeems  necessary  to  caU  sharp 
attention  to  the  real  lesson  to  be  learned  from  the 
chestnut  bli|;ht  epidemic — ^viz.:  the  necessity  of 
more   scientifle   research   upon   problems   of   this 
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character;  to  be  undertaken  early  enough  to  be  of 
some  value  in  comprehending,  if  not  controlling 
the  situation.  We  have  seen  that  the  blight  might 
have  been  kept  out  of  the  country  in  the  first 
place  bj  inspection,  or,  once  in,  that  it  might  have 
been  destroyed,  or  at  least  checked,  before  it  had 
gotten  widely  distributed.  But  instead  it  was 
permitted  to  enter,  and  to  spread  for  many  years 
without  scientific  notice,  and  for  several  more 
years  without  any  organized  attempt  to  control  it, 
or  even  to  study  it  seriously.  Are  we  doing  any 
better  now  with  reference  to  the  future  t 

GENETICS 

While  perhaps  not  having  the  same 
direct  bearing  upon  pathological  problems, 
still  it  may  be  worth  pointing  out  that 
fungi  appear  to  offer  one  of  the  simplest 
and  easiest  points  of  attack  on  the  gen- 
eral problems  of  evolution,  such  as  muta^ 
tion,  variation,  and  inheritance;  in  fact, 
the  various  problems  of  genetics.  Here 
we  have  organisms  comparatively  simple  in 
structure,  either  asexual  or  at  least  not 
complicated  by  possible  hybridization  and 
capable  of  rapid  reproduction  and  cultiva- 
tion under  controlled  conditions. 

Coming  finally  to  questions  of  preven- 
tion and  control  of  diseases  caused  by  para- 
sites, it  is  only  stating  a  truism  to  say  that 
whatever  success  may  be  attained  in  this 
direction  must  depend  chiefly  upon  the 
completeness  of  our  knowledge  of  the  parar 
site  in  all  its  aspects  and  relations. 

Finally,  mycologists,  pathologists  and  all 
real  scientists  are  searchers  after  truth. 
This  implies  not  only  large  opportunities, 
but  also  obligations.  ''Noblesse  oblige"  is 
particularly  applicable  to  the  scientist.  In 
these  days  of  storm  and  stress  it  is,  if  pos- 
sible, more  important  than  ever  that  we 
should  live  up  to  the  highest  ideals  of  truth, 
and  make  individual  and  united  effort  to 
establish  the  universal  reign  of  justice, 
peace,  and  brotherly  love  among  mankind. 

An  excellent  example  of  what  the  scien- 
tist should  strive  to  be  in  all  his  human  re- 


lations has  been  given  us  by  Professor 
Charles  E.  Bessey,  the  distinguished  botan- 
ist and  beloved  teacher,  whom  death  has 
so  lately  taken  from  us.  He  not  only 
sought  truth  and  taught  truth,  but  lived  it, 
making  the  world  not  only  wiser  and  richer, 
but  better.  May  we  all  leave  as  noble  a 
record  when  called  to  lay  life's  burdens 
down. 

C.  L.  Sheab 


BDWABD  WESTON'S  INVENTIONS 

The  pioneer  work  of  Dr.  Edward  Wes- 
ton is  not  easy  to  describe  in  a  few  words. 
His  restless  inventive  activity  has  been 
spread  over  so  many  subjects,  has  inter- 
twined so  many  interlocking  problems,  that 
in  order  to  understand  its  full  value,  it 
would  be  necessary  to  enter  into  the  inti- 
mate study  of  the  various  obstacles  which  op- 
posed themselves  to  the  development  of  sev- 
eral leading  industries  which  he  helped  to 
create :  the  electro-deposition  of  metals,  the 
electrolytic  refining  of  copper,  the  con- 
struction of  electric  generators  and  motors, 
the  electric  illumination  by  arc-  and  by  in- 
candescent-light, and  the  manufacture  of 
electrical  measuring  instruments.  An  im- 
pressive list  of  subjects,  but  in  every  one 
of  these  branches  of  industry,  Weston  was 
a  leader,  and  it  was  only  after  he  had 
shown  the  way  in  an  unmistakable  manner, 
that  the  art  was  able  to  make  further  prog- 
ress and  develop  to  its  present-day  magni- 
tude. 

But  why  was  Weston  able  to  overcome 
difficulties  which  seemed  almost  unsur- 
mountable  to  his  predecessors  and  cowork- 
ers in  the  artt 

The  answer  is  simple:  He  introduced  in 
most  of  his  physical  problems  a  chemical 
point  of  view — ^a  chemical  point  of  view  of 
his  own;  a  point  of  view  which  was  not 
satisfied  with  general  statements,  but  which 
went  to  the  bottom  of  things.    He  did  not 
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get  his  chemistory  wholesale  as  it  is  dis- 
pensed in  some  of  our  hot-bed-method  edu- 
cational institutions.  He  had  to  get  at  his 
iacts  piecemeal,  one  by  one,  adjust  them, 
ponder  over  them — collect  his  facts  with 
mach  effort  and  discrimination ;  he  did  not 
acquire  his  knowledge  merely  to  pass  ex- 
aminations, but  to  use  it  for  accumulating 
^rther  knowledge. 

It  seems  rather  fortunate  for  him  that 
one  of  the  first  employments  he  got  in  New 
York  was  with  a  chemical  concern  which 
^de  photographic  chemicals.  This  was 
tte  time  of  the  wet-plate,  when  photograph- 
®^  made  their  own  collodion,  their  own 
silver  bath,  their  own  paper.  Whoever 
went  through  those  delicate  operations 
knew  the  difficulties,  the  uncertainties 
which  were  caused  by  small  variations  in 
the  composition  of  chemicals  or  in  the  way 
of  using  them.  Photochemistry  is  excellent 
experience  for  any  young  chemist  who  is 
disposed  to  generalize  too  much  all  chem- 
ical reactions  by  mere  chemical  equations. 
Whoever  has  to  deal  with  those  delicate 
chemical  phenomena,  which  occur  in  the 
photographic  image,  knows  that  many  un- 
foreseen facts  can  not  easily  be  accounted 
for  by  our  self -satisfying  but  often  super- 
ficial generalizations  of  the  text-books. 

Weston's  tendency  to  observe  small  de- 
tails in  chemical  or  physical  phenomena  led 
him  to  improve  the  art  of  nickel-plating 
and  electrolytic  deposition  of  metals  to  a 
point  where  it  entered  a  new  era.  When 
he  undertook  the  study  of  the  difficulties 
in  this  art,  he  took  nothing  for  granted,  but 
by  close  observation  he  succeeded  in  de- 
vising methods  not  only  of  improving  the 
physical  texture  of  the  deposit,  but  for  in- 
creasing enormously  the  speed  and  regu- 
larity with  which  the  operations  could  be 
carried  out;  all  these  improvements  are 
now  embodied  in  the  art  of  electro-typing, 
nickel-,  gold-  and  silver-plating. 


At  this  time,  attempts  had  already  been 
made  for  the  commercial  refining  of  copper 
by  means  of  the  electric  current.  But  this 
subject  was  then  in  its  first  clumsy  period, 
far  removed  from  the  importance  it  has  at- 
tained now  amongst  modem  American  in- 
dustriea  Here  again,  Weston  brought 
order  and  method,  where  chaos  reigned. 
His  careful  laboratory  observations,  har- 
nessed by  his  keen  reasoning  intellect,  es- 
tablished the  true  principles  on  which  eco- 
nomic, industrial,  electrolytic-copper-refin- 
ing could  be  carried  out  Professor  James 
Douglass^  referred  to  this  fact  in  a  recent 
address: 

I  suppose  I  may  claim  the  merit  of  making  in 
this  country  the  first  electrolytic  copper  by  the  ton, 
but  the  merit  is  really  due  him  (Weston)  who  in 
this  and  innumerable  other  instances,  has  concealed 
his  interested  work  for  his  favorite  science  and 
pursuits  under  a  thick  veil  of  modesty  and  gener- 
osity. 

The  whole  problem  of  electrolytic  refin- 
ing, when  Weston  took  it  up,  was  hampered 
by  many  wrong  conceptions.  One  of  them 
was  that  a  given  horsepower  could  only  de- 
posit a  maximum  weight  of  copper  regardless 
of  cathode-  or  anode-surface.  This  fallacious 
opinion  was  considered  almost  an  axiom 
until  Weston  showed  clearly  the  way  of  in- 
creasing the  amount  of  copper  deposited 
per  electrical  horsepower,  by  increasing  the 
number  and  size  of  vats  and  their  elec- 
trodes, connecting  his  vats  in  a  combina- 
tion of  series  and  multiple,  the  only  limit 
to  this  arrangement  being  the  added  inter- 
est of  capital  and  depreciation  on  the  in- 
creased cost  of  more  vats  and  anodes,  in  re- 
lation to  the  cost  of  horsepower  for  driving 
the  dynamos. 

The  electro-deposition  of  metals  forced 
Weston  into  the  study  of  the  construction 
of  dynamos.    Until  then,  the  electric  cur- 

1  Commencement  address,  Colorado  School  of 
Mines,  MetaUwrgical  and  Chemiodl  Engineering, 
Vol.  XI.,  No.  7,  July,  1913,  page  877. 
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rent  used  for  nickel-,  silver-  and  gold- 
plating,  as  well  as  for  electro-typing,  was 
obtained  from  chemical  batteries.  Weston 
says  that  it  was  almost  a  hopeless  task  to 
wean  electroplaters  from  these  cells  to 
which  they  had  become  tied  by  long  experi- 
ence and  on  the  more  or  less  skillful  use  of 
which  they  based  many  of  the  secrets  of 
their  trade. 

If  the  dynamo  as  a  cheap  and  reliable 
source  of  electric  current  was  advantage- 
ous for  nickel-plating,  it  became  an  abso- 
lutely indispensable  factor  for  electrolytic 
copper  refining.  At  that  time,  the  dynamo 
was  still  at  its  very  beginning — some  sort 
of  an  electrical  curiosity.  It  had  been  in- 
vented many  years  before  by  a  Norwegian, 
Soren  Hyjorth,  who  filed  his  first  British 
patent  as  far  back  as  1855.  Similar  mar 
chines  had  been  built  both  in  Europe  and 
America,  but  little  or  no  improvement  was 
made  until  Weston,  in  his  own  thorough 
way,  undertook  the  careful  study  of  the 
various  factors  relating  to  dynamo  effi- 
ciency. 

In  1876,  Weston  filed  his  first  United 
States  patent  on  rational  dynamo  construc- 
tion, which  was  soon  followed  by  many 
others,  and  before  long  he  had  inaugu- 
rated such  profound  ameliorations  in  the 
design  of  dynamos  that  he  increased  their 
efficiency  in  the  most  astonishing  manner. 
Heretofore,  the  dynamos  which  had  been 
constructed  showed  an  efficiency  not  reach- 
ing over  fifteen  to  forty  per  cent.,  gross 
electrical  efficiency,  but  the  new  dynamos 
constructed  after  Weston's  principles  in- 
creased this  to  the  unexpected  efficiency  of 
ninety-five  per  cent,  and  a  commercial  effi- 
ciency of  eighty-five  to  ninety  per  cent. 
He  thus  marked  an  epoch  in  physical  sci- 
ence by  constructing  the  first  industrial 
machine  which  was  able  to  change  one  form 
of  energy,  motion,  into  another,  electricity, 
with  a  hitherto  unparalleled  small  loss.    As 


the  improvements  in  dynamos  depend  al- 
most exclusively  on  physical  considerations, 
and  have  little  relation  with  the  field  of 
chemistry,  I  shall  dispense  with  goin^ 
further  into  this  matter.  But  I  should  be 
permitted  to  point  out  that  the  first  prac- 
tical application  of  electrical  power  trans- 
mission for  factory  purposes  in  this  coun- 
try, was  first  utilized  in  Weston 's  factory ; 
the  success  of  this  installation  induced  the 
Clark  Thread  Works,  also  located  in  New- 
ark, to  adopt  this  method  of  power  trans- 
mission for  some  special  work;  a  method 
which  now  has  become  so  universal  For 
this  purpose,  Weston  had  to  invent  new 
devices  for  starting,  and  for  controlling,  as 
well  as  for  preventing  injuries  to  motors  by 
overload. 

In  Weston's  factory  also  the  electric  arc 
was  used  for  the  first  time  in  the  United 
States  for  general  illumination. 

In  fact,  from  1875  to  1886,  Weston  was 
very  energetically  engaged  with  the  devel- 
opment of  both  systems  of  arc-  and  incan- 
descent-illumination  by  electricity.  We 
see  him  start  the  manufacture  of  arc-light- 
carbons  according  to  methods  invented  by 
him,  and  thus  he  became  the  founder  of 
another  new  industry  in  America.  He  con- 
tinued this  branch  of  manufacture  until 
1884,  at  which  epoch  this  part  of  the  busi- 
ness was  transferred  to  another  company, 
which  has  made  a  specialty  of  this  class  of 
products,  and  has  developed  it  into  a  very 
important  industry.  Here  again,  Weston 
introduced  chemical  methods  and  chemical 
points  of  view.  Amongst  the  many  objec- 
tions which  the  public  had  against  the  elec- 
trical arc  was  the  bluish  color  of  its  light. 
Women  especially  complained  that  the  blue- 
violet  light  did  not  bring  out  their  com- 
plexion to  the  best  advantage.  Weston 
first  tried  to  use  shorter  arcs  which  gave  a 
whiter  light,  but  this  was  only  a  partial 
remedy.     He  soon  found  a  more  radical 
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and  more  complete  cure  by  the  introduc- 
tdon  of  yapors  of  metals  or  metallic  salts 
or  oxide  in  the  arc  itself,  so  as  to  modify  at 
will  the  color  of  the  light,  and  thus  he  be- 
came the  inventor  of  the  so-called  ' '  flaming 
arc."  It  is  noteworthy  that  it  took  about 
twenty  years  before  electricians  and  il- 
Inminating  engineers  became  so  convinced 
of  the  advantages  of  the  flaming  arc,  that  it 
had  to  be  *' reinvented"  during  these  late 
years,  and  now  it  is  considered  the  most 
efficient  system  of  arc-illumination. 

In  relation  to  this  invention,  it  is  inter- 
esting to  quote  the  following  extract  of  the 
specifications  from  his  United  States  Pat- 
ent 210,380,  filed  November  4,  1878 : 

ThiB  rod  or  stick  maj  be  made  of  various  mate- 
TialSy  as,  for  example,  of  so-called  'Mime  glass," 
or  of  compomids  of  infusible  earths  and  metallic 
salts,  silicates,  double  silicates,  mixtures  of  the 
siHcates  with  other  salts  of  metals,  fluorides, 
double  fluorides,  mixtures  of  the  double  fluorides, 
fusible  oxides,  or  combinations  of  the  fusible 
oxides  with  the  silicates — ^the  requirements,  so  far 
as  the  material  is  concerned,  being  that  it  shall  be 
capable  of  volatilization  when  placed  on  the  outer 
side  of  the  electrode  to  which  it  is  attached,  and 
that  its  vapor  shall  be  of  greater  conductivity  than 
the  vapor  or  particles  of  carbon  disengaged  from 
the  carbon  electrodes.  The  foreign  material  added 
to  the  carbon  maj  be  incorporated  into  the  elec- 
trode by  being  mixed  with  the  carbon  of  which 
the  electrode  is  composed,  or  it  may  be  introduced 
into  a  tubular  carbon;  but  I  have  found  it  best  to 
place  it  in  a  groove  formed  longitudinally  in  the 
aide  of  the  electrode,  as  shown. 

In  his  endeavors  to  make  the  electric  in- 
candescent lamp  an  economic  possibility, 
we  see  him  introduce  over  and  over  again, 
chemical  methods  and  chemical  considera- 
tions. He  first  tried  to  utilize  platinum 
and  iridium,  and  their  alloys,  which  he 
fused  in  a  specially  constructed  electric 
furnace,  devised  by  him,  antedating  the 
furnace  described  by  Siemens.  This  is 
probably  the  first  electrical  furnace,  if  you 
will  except  the  furnace  which  Hare  used  in 
his  laboratory  in  Philadelphia. 


But  these  platinum  metals  showed  serious 
defects  aside  from  their  high  cost,  and  by 
that  time,  Weston  had  become  so  familiar 
with  the  properties  of  good  carbon  that  like 
other  inventors,  he  became  convinced  that 
the  ultimate  success  lay  in  that  direction. 

And  now  we  see  him  join  in  that  race  of 
rivalry  among  inventors  who  all  engaged 
their  efforts  in  search  of  the  real  practical 
incandescent  lamp.  Among  this  group  of 
men,  the  names  of  Edison  here  in  the 
United  States  and  that  of  Swan  in  Eng- 
land, have  been  best  known.  To  go  in  the 
details  of  this  struggle  for  improvement  is 
entirely  outside  of  the  scope  of  this  short 
review. 

Edison  succeeded  in  making  incandescent 
lamp  filaments  by  carbonizing  selected 
strips  of  bamboo.  But  even  a  carbon  made 
of  this  unusually  compact  and  uniform 
material  was  far  from  being  sufKciently 
regular  and  homogeneous.  Indeed,  all  the 
then  known  forms  of  carbon  conductors  had 
the  fatal  defect  of  a  structural  lack  of 
homogeneity.  On  account  of  this,  the  re- 
sistance varied  at  certain  sections  of  the 
filament,  and  at  these  very  spots,  the  tem- 
perature rose  to  such  an  extent  that  it 
caused  rapid  destruction  of  the  filament; 
this  is  somewhat  similar  to  the  chain  which 
is  just  as  strong  as  its  weakest  link. 

These  irregularities  in  the  filament  re- 
duced enormously  the  term  of  service  of 
any  incandescent  lamp.  Weston  tried  to 
solve  this  difficulty  by  means  of  his  chem- 
ical knowledge.  He  remembered  that  as  a 
boy,  when  he  went  to  visit  the  gas  works  to 
obtain  some  hard  carbon  for  his  Bunsen 
cell,  this  carbon  was  collected  from  those 
parts  of  the  gas  retort  which  had  been  the 
hottest,  and  where  the  hydrocarbon  gas  had 
undergone  dissociation,  leaving  a  dense  de- 
posit of  coherent  carbon. 

In  this  chemical  phenomena  of  dissocia- 
tion at  high  temperature,  he  perceived  a 
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chemical  means  for  ''self -curing"  any 
weak  spots  in  the  filament  of  his  lamp. 
The  remedy  was  as  ingenious  as  simple.  In 
preparing  his  filament,  he  passed  the  cur- 
rent through  it  while  the  filament  was 
placed  in  an  atmosphere  of  hydrocarbon 
gas,  so  that  in  every  spot  where  the  tem- 
perature rose  highest  on  account  of  greater 
resistance,  brought  about  by  the  irregular 
structure  of  the  material,  the  hydrocarbon 
gas  was  dissociated  and  carbon  was  depos- 
ited automatically  until  the  defect  was 
cured,  with  the  result  that  the  filament  ac- 
quired the  same  electric  resistance  over  its 
whole  length.  But  this  invention,  however 
brilliant,  did  not  limit  his  efforts.  He  had 
become  imbued  with  the  idea  that  the  ideal 
filament  would  be  an  absolutely  structure- 
less, homogeneous  filament,  with  exactly 
the  same  composition  and  the  same  section 
throughout  its  whole  length.  He  reasoned 
that  such  a  filament  could  not  be  obtained 
from  any  natural  products,  neither  from 
paper  nor  bamboo,  but  that  it  had  to  be 
produced  artificially  in  the  laboratory  from 
an  absolutely  uniform,  structureless  chem- 
ical substance.  After  various  unsuccessful 
attempts,  he  finally  secured  this  result  by 
applying  his  old  knowledge  of  the  days 
when  he  used  to  make  collodion.  He  pro- 
duced a  homogeneous,  structureless  trans- 
parent film  of  nitrocellulose  by  evaporating 
a  solution  of  this  material  in  suitable  sol- 
vents. As  he  could  not  carbonize  this  film 
on  accoimt  of  the  well-known  explosive 
properties  of  so-called  '* gun-cotton,"  he 
obviated  this  difficulty  by  eliminating  the 
nitrate  group  of  the  molecule  of  cellulose- 
nitrate  by  means  of  ammonium-sulphy- 
drate.  This  gave  him  a  flexible,  transpar- 
ent sheet,  very  similar  in  appearance  to 
gelatine;  this  material  he  called  ''Tami- 
dine."  Such  films  could  be  cut  automat- 
ically with  utmost  exactitude,  producing 
filaments  of  uniform  section,  which  then 


could  be  submitted  to  carbonization,  before 
fastening  them  to  the  inside  of  the  glass 
bulb  of  the  incandescent  lamp. 

It  is  interesting  to  note  here  that  the 
modem  Tungsten  lamp,  in  all  its  perfec- 
tion, made  of  ductile  tungsten,  is  after  all, 
the  fullest  development  of  the  principle 
of  an  entirely  structureless  homogeneous 
chemical  filament.  The  Tungsten-filament 
can  stand  much  higher  temperatures  than 
carbon  and  this  property  gives  it  higher 
lighting  efficiency,  but  the  former  tungsten 
filaments  of  a  few  years  ago,  which  had  a 
granular  structure,  had  the  same  defect  as 
the  earlier  carbon  lamps,  namely,  a  non- 
homogeneous  texture  and  correspondent 
short  life. 

While  Weston  was  wrestling  with  all  his 
electrical  problems,  and  more  particularly 
with  the  construction  of  dynamos  and 
motors,  he  was  handicapped  continuously 
by  the  clumsy  and  time-consuming  meth- 
ods of  electrical  measurements  which  were 
the  best  existing  at  that  period.  Up  till 
then,  these  methods  had  been  found  good 
enough  for  physical  laboratories,  where  the 
lack  of  accuracy  did  not  result  disas- 
trously in  hitting  the  pocket  of  the  manu- 
facturer, or  where  time — abundant  time  for 
observations  and  calculations — ^was  always 
available.  But  progress  in  the  electrical  in- 
dustries lagged  behind  the  delay  and  un- 
certainties caused  by  electrical  measure- 
ments. So  Weston  was  compelled  to  invent 
for  his  own  use  a  set  of  practical  electrical 
measuring  instruments.  It  was  not  long 
before  some  of  his  friends  wanted  very 
badly  duplicates  of  his  instruments;  be- 
fore he  knew  it,  he  was  giving  considerable 
attention  to  the  construction  and  further 
development  of  these  instruments.  Just 
about  this  time,  the  electric  light  and  dy- 
namo construction  enterprise  entered  into 
a  new  period,  where  they  began  to  develop 
in   large   unwieldy   commercial   organiza- 
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iiona,  requiring  public  franehises  and 
which  had  to  be  backed  by  vast  amounts  of 
new  capital.  In  its  boards  of  directors, 
business  men,  or  financial  men  and  corpo- 
ration lawyers,  became  paramount  factors 
and  eclipsed  in  importance  the  technical  or 
scientific  men,  who,  in  earlier  days,  had  al- 
most fflcdusively  contributed  to  the  devel- 
opment of  the  art. 

Following  his  natural  inclinations,  Wes- 
ton soon  abandoned  his  former  business 
comieetions  in  order  to  entrench  himself  in 
a  field  where  individuality,  science  and 
technology  were  of  almost  unique  impor- 
tance, and  which  he  could  develop  without 
the  necessity  of  incurring  financial  obliga- 
tions beyond  what  he  could  master  person- 
ally. Thus  he  dropped  his  connections  with 
the  electric  light  and  dynamo  enterprises, 
and  we  see  him  now,  heart  and  soul,  in 
another  new  industry  which  he  created — 
the  art  of  making  accurate,  trustworthy 
and  easy-to-use   electrical   measuring   in- 
struments.   Did  he  foresee  at  that  time  that 
this  art  would  attain  the  magnitude  to 
which  he  has  brought  it  to-day  t    Did  he 
dream  that  his  early  modest  shop  was  to 
develop  into  one  of  the  most  remarkably 
equipped  factories  in  the  world;  an  insti- 
tution which  seems  the  embodiment  of  what 
industrial  enterprises  may  look  like  in  fu- 
ture  days,    when    scientific    and    liberal- 
minded  management  will  have  become  the 
rule  instead  of  the  exception  f 

In  his  factory  in  Newark,  Weston  seems 
to  have  instilled  some  of  his  own  reliability 
and  accuracy  in  the  minds  of  the  men  and 
women  he  employs. 

In  fact,  has  it  occurred  to  you  that  even  a 
man  with  the  widest  knowledge  and  the 
highest  intelligence,  who  is  not  scrupu- 
lously reliable  and  careful,  who  is  not  the 
soul  of  honesty  personified,  could  not  make 
honest  and  trustworthy  measuring  instru- 
ments nor  create  reliable  measuring  meth- 
ods? 


What  Stas  did  in  chemistry  for  atomic 
weights,  Weston  did  for  electrical  meas^ 
uring ;  he  created  radically  new  methods  of 
measurement,  and  introduced  an  accuracy 
undreamt  of  heretofore.  Do  not  forget  that 
his  problems  were  not  easy  ones.  When 
the  British  government  offered  a  prize  of 
$100,000  for  the  nearest  perfect  chronom- 
eter, the  problem  of  a  reliable  chronometer 
involved  considerably  less  difficulties  and 
fewer  disturbing  factors  than  any  of  those 
encountered  in  devising  and  making  elec- 
trical measuring  instruments.  But  here 
again,  even  at  the  risk  of  monotonous  re- 
peating, I  want  to  impress  you  with  the 
fact  that  the  success  of  the  methods  of 
Weston  was  found  in  almost  every  case  in 
the  application  of  chemical  means  by  which 
he  tried  to  solve  his  difficulties. 

When  he  took  up  this  subject,  the  scien- 
tists, as  far  back  as  1884,  accepted  implic- 
itly the  belief  that  the  definition  of  a  metal 
and  a  non-metal  resides  in  a  physical  dis- 
tinction; that  for  metals  the  electrical  re- 
sistance increased  with  temperature,  while 
for  non-metals,  their  resistance  decreased 
with  temperature.  This  was  another  one  of 
those  readily  accepted  axioms  which  no- 
body dared  to  refute  or  contest  because 
they  were  repeated  in  respectable  text- 
books. And  yet,  this  unfortunate  behavior 
of  metals  was  the  greatest  drawback  in  the 
construction  of  accurate  measuring  instru- 
ments. Indeed,  on  account  of  the  so-called 
temperature  coefficients,  all  measurements 
had  to  be  corrected  by  calculation  to  the 
temperature  at  which  the  observation  was 
made.  This  seems  easy  enough,  but  it  was 
time-consuming  and  often  it  is  more  diffi- 
cult to  make  rapid  accurate  observation  of 
the  temperature  of  the  instrument  itself. 
First  of  all,  the  thermometers  are  not  accu- 
rate, and  have  to  be  corrected  periodically, 
and  furthermore,  it  is  not  an  easy  matter 
to  determine  rapidly  the  temperature  of  a 
coil  or  an  instrument.    Moreover,  by  the 
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very  passage  of  the  electric  current,  fluctu- 
ating changes  in  temperature  are  liable  to 
occur,  which  would  make  the  observations 
totally  incorrect.  All  this  led  to  hesitation 
and  slowness  in  measurements.  Weston 
wanted  to  correct  this  defect,  but  he  was 
told  that  the  very  laws  of  physics  were 
against  his  attempts.  Before  he  was 
through  with  his  work,  he  had  to  correct 
some  of  our  conceptions  of  the  laws  of  phys- 
ics ;  now  let  us  see  how  he  did  it : 

Weston  knew  that  the  favorite  metal  for 
resistances  was  so-called  German-silver. 
Strange  to  say,  he  was  the  first  one  to  point 
out  to  the  Germans  themselves  that  ''Gter- 
man-silver"  is  a  word  which  covers  a  multi- 
tude of  sins,  and  that  the  composition  of 
German-silver  varies  considerably  accord- 
ing to  its  source  of  supply.  The  result  was 
that  he  soon  proposed  a  standard-copper- 
and-nickel-and-zinc-alloy  containing  about 
30  per  cent,  of  nickel,  and  which  had  a  re- 
sistance of  almost  twice  that  of  ordinary 
German-silver  and  a  much  lower  temx>era^ 
ture  coefficient.  Not  satisfied  with  this,  he 
took  up  the  systematic  study  of  a  large 
number  of  alloys.  The  first  batch  which 
he  undertook  to  study  amounted  to  more 
than  three  hundred  different  alloys.  Since 
that  time,  he  has  considerably  increased 
this  number,  and  is  still  busy  at  it.  Every 
one  of  these  alloys  he  made  himself  in  his 
laboratory,  starting  from  pure  materials, 
and  controlling  the  whole  operation  from 
the  making  of  the  alloy  to  the  drawing  of 
wires  of  determined  size.  By  long  and  re- 
peated observations,  on  which  many  years 
have  been  consumed,  he  was  able  to  deter- 
mine the  electrical  behavior  of  each  one  of 
these  alloys  at  different  temperatures. 
After  awhile,  he  began  to  observe  remark- 
able properties  in  some  manganese  alloys 
he  compounded.  He  managed  to  produce 
an  alloy  which  had  sixty-five  times  the  re- 
sistance of  copper.    But  getting  bolder  and 


bolder,  he  strove  to  obtain  an  aUoy  which 
had  no  temperature-coefficient  whatever. 
He  not  only  succeeded  in  doing  this,  but 
finally  produced  several  alloys  which  had 
a  negative  temperature-coefficient.  In  other 
terms,  their  resistance,  instead  of  increasing 
with  rise  of  temperature,  decreased  with 
increasing  temperature.  He  also  showed 
that  the  resistance  of  these  alloys  depended 
not  only  on  their  composition,  but  on  cer- 
tain treatments  which  they  undergo,  for 
instance,  preliminary  heating.  And  since 
that  day,  the  physicists  have  had  to  bury 
their  favorite  definition  of  metals  and  non- 
metals.  The  present  generation  can  hardly 
realize  what  this  discoveiy  meant  at  that 
time.  I  could  not  better  illustrate  this  than 
by  reminding  you  of  the  fact  that  in  1892, 
at  the  meeting  of  the  British  Association 
for  the  Advancement  of  Science,  where  it 
was  urged  to  found  an  institution  similar 
to  the  Deutsche  Reichsanstalt,  Lord  Kelvin 
said  in  his  speech : 

The  grand  success  of  the  Phjsikalishe-Beiehs- 
anstalt  may  be  judged  to  some  extent  here  by  the 
record  put  before  us  bj  Professor  von  Helmholts. 
Such  a  proved  success  maj  be  followed  by  a  coun- 
try like  England  with  very  great  profit  indeed. 
One  thing  Professor  von  Helmholtz  did  not  men- 
tion was  the  discovery  by  the  Anstalt  of  a  metal 
whose  temperature  coefficient  with  respect  to  elec- 
trical resistance  is  practically  nil;  that  is  to  say,  a 
metal  whose  electrical  resistance  does  not  change 
with  temperature.  This  is  just  the  thing  we  have 
been  waiting  for  for  twenty  or  thirty  years.  It  is 
of  the  greatest  importance  in  scientific  experi- 
ments, and  also  in  connection  with  the  measuring 
instruments  of  practical  electric  lighting,  to  have 
a  metal  whose  electrical  resistance  does  not  vary 
with  temperature;  and  after  what  has  been  done, 
what  is  now  wanted  is  to  find  a  metal  of  good  qual- 
ity and  substance  whose  resistance  shaU  diminish 
as  temperature  is  increased.  We  want  something 
to  produce  the  opposite  effect  to  that  with  which 
we  are  familiar.  The  resistance  of  carbon  dimin- 
ishes as  temperature  increases;  but  its  behavior  is 
not  very  constant.  Until  within  the  last  year  or 
so  nothing  different  was  known  of  metals  from 
the  fact  that  elevation  of  temperature  had  the  ef • 


2,  1915] 


SCIENCE 


491 


feet  of  inereasing  lesiBtaiice.  The  PhjBikalisehe- 
Anstalt  had  not  been  in  existence  two  years  before 
this  valuable  metal  was  discovered. 

Then  followed  this  colloquy : 

Pbofbssos  von  Helicholtz.  The  discovery  of  a 
aaetal  whose  resistance  diminished  with  tempera- 
ture was  made  by  an  American  engineer. 

PBOTKSSOB  Atbton.  By  an  Englishman — ^Wes- 
ton. 

LoBD  Kelvin:  That  serves  but  to  intensify  the 
position  I  wished  to  take,  whether  the  discovery 
was  made  by  an  Anglo-American,  an  American- 
Englishman,  or  an 'Englishman  in  America.  It  is 
not  gratifying  to  national  pride  to  know  that  these 
discoveries  were  not  made  in  this  country. 

The  misinformation  of  Kelvin  was  due 
to  the  faet  that  after  the  Weston  patents 
had  been  published,  his  alloy  was  called 
manganin  in  Germany,  and  a  good  deal  of 
publicity  had  been  given  to  its  properties 
with  scant  reference  to  its  real  inventor, 
an  occurrence  which,  unfortunately,  is  not 
infrequent  not  only  among  commercial 
interests  but  in  technical  or  scientific 
circles  as  well. 

No  less  important  was  the  invention  of 
the  Weston  cell,  which  in  1908,  by  the 
international  conmiission  for  the  establish- 
ment of  standards  of  electrical  measure- 
ments, has  become  the  accepted  universal 
practical  standard  for  electromotive  force. 
Here  again,  this  physical  standard  was  ob- 
tained by  chemical  means. 

Until  Weston  researches  on  standard 
cells,  the  Clark  cell  had  been  the  standby 
of  the  electricians  and  electrochemists  of 
the  world,  as  the  standard  of  electromotive 
force.  It  required  the  keen  analysis  of 
a  Weston  to  ascertain  all  the  defects  of  this 
cell  and  to  indicate  the  cause  of  them. 
Later,  he  drew  from  his  careful  chemical 
observations,  the  means  to  construct  a  cell 
which  was  free  from  the  defects  of  its  pre- 
decessors— a  cell  that  had  no  temperature- 
coefficient  and  had  no  'Uag." 

He  detected  that  the  choice  of  a  satu- 
rated solution  of  sulphate  of  zinc  in  which 


was  suspended  an  excess  of  crystals  of  this 
salt,  was  an  unsuitable  electrolyte  and  one 
of  the  principal  causes  why  the  indications 
of  the  Clark  cell  varied  considerably  with 
the  temperature.  It  is  true  that  this  could 
be  obviated  by  placing  the  cell  in  a  bath 
of  constant  temperature.  But  this  involves 
new  difficulties  due  to  the  proper  deter- 
mination of  the  real  temperature.  Further- 
more, there  is  always  a  **lag''  in  the  indica- 
tions due  to  the  fact  that  at  varying  tem- 
peratures it  requires  a  certain  time  before 
the  solution  of  the  salt  has  adjusted  itself 
to  the  coefficient  of  saturation  for  each 
newly  acquired  temperature.  By  studying 
the  comparative  behavior  of  various  salts  at 
different  temperatures,  he  came  to  the  con- 
clusion that  cadmium-sulphate  is  more  ap- 
propriate and  this  was  one  of  the  several 
important  improvements  he  introduced  in 
the  construction  of  a  new  standard  of 
electromotive  force. 

Dr.  Weston  assures  me  that  he  has  suc- 
ceeded in  making  his  aUoys  to  show  only  a 
change  of  one  millionth  for  a  variation  of 
one  degree  centigrade.  The  metallic  alloys 
he  discovered  are  used  practically  in  nearly 
all  kinds  of  electrical  measuring  instru- 
ments throughout  the  world.  Weston  in- 
struments and  Weston  methods  are  now 
found  in  all  properly  equipped  laboratories 
and  electrochemical  establishments  of  the 
world.  On  a  recent  trip  to  Japan,  I  saw 
them  in  the  University  of  Tokio,  as  well  as 
in  the  Japanese  war  museum,  where  their 
battered  remains  attested  that  the  Russians 
used  them  on  their  captured  battleships.  I 
have  worked  in  several  laboratories  in 
Europe  equipped  with  instruments  said  to 
be  ''just  as  good"  as  those  of  Weston,  but 
in  most  instances,  they  were  imitations  of 
Weston  instruments  and  it  was  significant 
that  they  kept  at  least  one  Weston  instru- 
ment to  be  used  to  correct  and  compare 
their  national  product. 
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Like  many  inventors,  Weston  has  been 
engaged  extensively  in  patent  litigation. 
To  uphold  some  of  his  rights,  he  had  to 
spend  on  one  set  of  patents  nearly  $400,000, 
a  large  amount  of  money  for  anybody,  but 
as  he  told  me,  he  begrudges  less  the  money 
it  cost  him  than  all  his  valuable  time  it 
required — ^a  greater  loss  to  an  inventor 
thus  distracted  from  his  work.  What  is 
worse,  most  of  this  litigation  was  so  long- 
winded  that  when  finally  he  established  his 
rights,  has  patents  had  aged  so  much  that 
they  had  lost,  in  the  meantime,  most,  if 
not  all,  of  their  seventeen  years'  terms  of 
limited  existence.  And  here  I  want  to 
point  out  something  very  significant.  In 
the  early  periods  of  his  work,  between  1873 
and  1886,  Weston  took  out  over  three 
hundred  patents.  Since  then,  he  has  taken 
considerably  less,  and  of  late,  he  has  taken 
out  very  few  patents — ^after  he  became 
wiser  to  the  tricks  of  patent  infringers. 
Formerly,  as  soon  as  he  published  his  dis- 
coveries or  his  inventions,  in  his  patent 
specifications,  he  was  so  much  troubled 
with  patent  pirates  that  instead  of  being 
able  to  attend  to  the  development  of  his 
inventions,  he  was  occupied  in  patent  liti- 
gation. As  an  act  of  self-preservation,  he 
has  had  to  adopt  new  tactics.  He  now 
keeps  his  work  secret  as  long  as  possible, 
and  in  the  meantime,  spends  his  money  for 
tools  and  equipment  for  manufacturing  his 
inventions.  In  some  instances,  this  prep- 
aration takes  several  years.  Then  by  the 
time  he  sends  any  new  type  of  instruments 
into  the  world,  and  others  start  copying, 
he  has  already  in  preparation  so  many 
further  improvements  that  pretty  soon  the 
next  instrument  comes  out  which  super- 
sedes the  prior  edition.  He  had  to  utilize 
these  tactics  since  he  found  how  imprac- 
tical it  was  to  rely  on  his  patent  rights  for 
protection.  That  inventors  should  have  to 
proceed  in  this  way  is  certainly  not  a  recom- 


mendation for  our  patent  system;  it  kills 
the  veiy  puri>ose  for  which  our  funda- 
mental patent  law  was  created,  namely,  the 
prompt  publication  of  new  and  useful  tn- 
ventions. 

L.  H.  BaekkTiAND 


NOTE  ON  THE  0BBIT8  OF  FBEELT  FALL- 
ING BODIES 

In  No.  976,  Vol.  XXXVIH.,  N.S.  (Septem- 
ber 5,  1913),  of  this  journal,  I  gave  a  semi- 
popular  account  of  an  investigation  on  "The 
orbits  of  freely  falling  bodies"  published  in 
'Nob.  651,  652  of  the  Astronomical  Journal, 
August  4,  1913.  Soon  after  the  appearance  of 
these  papers  several  correspondents  challenged 
the  result  I  derived  for  the  meridional  devia- 
tion of  the  falling  body,  all  of  them  maintain- 
ing that  this  deviation  is  toward  the  equator 
instead  of  away  from  it,  as  I  had  concluded. 
Being  preoccupied  with  affairs  somewhat  re- 
mote from  the  fields  of  mathematical  physics, 
I  have  not  been  able  to  give  this  apparent 
discrepancy  adequate  attention,  although  its 
origin  was  indicated  in  an  informal  communi- 
cation to  the  Philosophical  Society  of  Wash- 
ington in  April,  1914. 

In  the  meantime,  two  noteworthy  contribu- 
tions to  the  already  extensive  literature  of  this 
subject  have  been  published  by  Professor  F.  R. 
Moulton*  and  by  Professor  Wdl  H.  Roever,» 
respectively.  These  contributions  are  not  only 
important  for  originality  of  methods  and  for 
painstaking  attention,  especially  to  mathe- 
matical details,  but  they  may  seem  to  the 
casual  reader  to  have  exhausted  the  subject  by 
demonstrating  in  the  most  approved  mathe- 
matical fashion  of  our  day  that  the  postulates 

i^'The  Deviations  of  Falling  Bodies,"  Annala 
of  Mathematics,  Second  Series,  Vol.  15,  No.  4,  pp. 
184-94,  June,  1914.  This  investigation  is  specially 
remarkable  in  that  but  one  kind  of  latitude  is 
used.  It  is  likewise  remarkable  in  that  no  ex- 
plicit statement  is  made  as  to  which  of  the  vari- 
ous latitudes  (astronomic,  geocentric,  geodetic  or 
reduced)  is  used. 

s  '< Deviations  of  Falling  Bodies,"  Astronomical 
Journal,  Nos.  670-672,  pp.  177-201,  January  22, 
1915. 
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adopted  and  the  Tesults  derived  are  at  once 
uniqne,  '^  necessary ''  and  '^  sufficient."  Both 
antliors  insist  with  much  particularity  that 
the  discrepancy  between  us  is  due  to  superior 
methods  of  approximation  followed  by  them 
in  integrating  the  fimdamental  equations  of 
motion,  since  we  all  agree  on  the  forms  of 
these  equations. 

But  the  subject  is  not  thus  easily  disposed  of. 
A  sense  of  humor  should  lead  us  to  inquire 
whether  the  parties  concerned  have  all  solved 
the  same  problem.  The  answer  to  such  an 
inquiry  in  this  case  is  that  while  all  have 
ostensibly  treated  the  same  problem,  two  differ- 
ent problems  have  actually  been  solved.  We 
have  thus  developed  a  fresh  illustration  of  a 
common  danger  in  mathematical  physics, 
namely,  that  of  fixing  attention  on  mathe- 
matical perfection  before  adequate  regard  has 
been  given  to  physical  requirements. 

It  would  be  out  of  place  in  the  columns  of 
this  journal  to  enter  into  a  review  of  the  de- 
tails of  the  investigations  of  Professor  Moulton 
and  Professor  Boever.  Such  a  review  is,  in 
fact,  neither  desirable  here  nor  essential  in  a 
technical  publication.  The  source  of  the  dis- 
crepancy referred  to  is  so  evident  that  it  needs 
only  to  be  stated  to  be  appreciated;  and  once 
stated  there  is  no  ground  for  controversy  in 
this  part  of  the  subject.  It  appears  desirable, 
however,  to  refer  in  some  detail  to  the  general 
considerations  involved  in  deriving  the  orbits 
of  falling  bodies  as  well  as  to  those  special 
considerations  which  determine  meridional 
deviations.  For  this  purpose  it  will  be  essen- 
tial in  a  limited  degree  to  use  the  abridged 
language  of  analysis. 

But  before  adducing  these  considerations 
I  wish  to  plead  guilty  to  an  oversight  in  read- 
ing Professor  Boever's  earlier  papers*  and  to 
submit  a  brief  of  extenuating  circumstances. 
At  first  reading  of  these  papers  it  appeared  to 
me  that  he  had  neglected  terms  involving  the 
square  of  the  angular  velocity  of  the  earth  in 
his  equations  of  motion  of  the  falling  body. 

3 "The  Southerly  Deviation  of  PaJling  Bodies," 
Tramsactions  of  the  Ameriean  Mathemaiicdl  So- 
deiy.  Vol.  XII.,  pp.  335-^3.  "The  Southerly  and 
Easterly  Deviations  of  Falling  Bodies  for  an  XJu- 
flymmetrieal  Gravitational  Field  of  Force,"  Ihid,, 
Vol.  Xm.,  pp.  4W-490. 


These  terms  do  not  appear  explicitly  in  those 
equations,  but  only  implicitly  through  a  spe- 
cial potential  function  used  by  him  for  the 
first  time,  apparently,  in  this  connection.  Not 
being  able  to  follow  his  derivation  of  these 
equations  (if,  indeed,  he  may  be  said  to  have 
derived  them  in  the  mechanical  sense),  I  as- 
sumed them  to  be  identical  in  meaning,  as 
they  are  in  form,  with  those  published  by  sev- 
eral earlier  writers.  This  assumption  was 
supported  by  uncertainty  as  to  meaning  and 
by  lack  of  homogeneity  of  his  expression  for 
the  potential  function  introduced  on  page  842 
of  his  first  paper;  and  still  more  by  his  iden- 
tification of  astronomic  with  geocentric  lati- 
tude (on  p.  339,  same  paper)  by  means  of  the 
loose  phrase  ''with  sufficient  approximation.'' 
A  similar  lack  of  "accuracy  and  precision" 
will  be  found  in  several  parts  of  his  latest 
paper  cited  above.  See,  for  example,  his  equa- 
tions (/),  wherein  he  confounds  geocentric 
with  reduced  latitude;  also  p.  199,  where  he 
identifies  his  equations  (38)  and  (41)  with  my 
equation  (26)  and  makes  with  respect  to  them 
the  surprising  statement  that ''  it  is,  of  course, 
evident  that  this  function  corresponds  to  some 
distribution  of  revolution"  in  the  earth's 
mass.  Concerning  the  absence  of  validity  for 
this  latter  statement  some  remaiks  are  made 
below. 

Now,  to  account  for  the  discrepancy  in  ques- 
tion, namely,  our  differing  values  for  the 
meridional  deviation  of  the  falling  body,  it  is 
only  essential  to  observe  that  two  different  sur- 
faces of  reference  have  been  used.  Professors 
Moulton  and  Boever  have  referred  the  motion 
to  a  geoid  specified  by  a  certain  approximate 
potential  function,  while  I  have  referred  the 
same  motion  to  Clarke's  spheroid  of  revolution 
(of  1866),  which  is  determined  by  certain  axes 
{a,  V)  dependent  on  geodetic  measurements. 
These  surfaces  are  not  coincident  to  the  order 
of  approximation  adopted  by  either  party,  and 
the  discrepancy  developed  appears  to  be  both 
"necessary"  and  "sufficient"  to  restore  con- 
fidence in  the  mathematical  mills  of  all 
concerned.* 

4  It  has  been  known  since  the  earlier  writings  of 
Airy  that  the  geoid  and  the  spheroid  are  not  coin- 
cident, but  I  was  not  aware  that  their  inclination 
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To  pnt  thifl  statement  in  a  clearer  form  for 
the  mathematical  reader,  let  F  denote  the 
gravitational  potential  per  unit  mass  at  a 
point  outside,  or  on,  the  earth,  and  let  r  and 
^  denote,  respectively,  the  radius  vector  and 
the  geocentric  latitude  of  that  point  Then,  if 
«i  denote  the  angular  velocity  of  the  earth  and 
if  the  point  (r,  ^)  is  attached  to  and  rotates 
with  the  earth,  the  expression 

F  +  lw«f«cos"^ 
is  the  potential  per  unit  mass  at  that  point  due 
to  the  attraction  and  to  the  rotation  of  the 
earth.    Calling  this  expression  U, 

17=  r  +  i  «V  COfi(«  1^  =  COM'*  (1) 

specifies  a  family  of  equipotential  surfaces 
about  the  earth.  Thus,  for  example,  U=^con^ 
stant  specifies  the  sea  surface,  provided  V,  r,  ^ 
have  appropriate  values,  and  this  surface, 
which  may  be  imagined  to  extend  through  the 
continents,  is  called  the  geoid.  Similarly, 
corresx>onding  surfaces  above  and  below  the 
sea  surface  are  geoidal  and  may  be  used,  like 
4Jie  sea  level,  as  surfaces  of  reference. 

Adopting  for  the  moment  the  simpler  hy- 
pothesis that  the  shape  of  the  geoid  does  not 
depend  on  longitude,  the  divergence  from 
parallelism  of  the  geoid  (1)  and  the  spheroid 
(a,  h)  may  be  defined  in  the  following  manner. 
Since  the  linear  acceleration  components  along 
and  perpendicular  to  the  radius  vector  r  at 
the  point  (r,  ^)  of  the  geoid  U  =  eonstani  are, 
respectively, 

dU        ,     dU 
-r—    and    -TTi 
dr  rd^' 

the  tangent  of  the  angle  between  r  and  the 
normal  to  the  geoid  at  the  same  point  is 
given  by  the  quotient  of  the  second  by  the 
first  of  these  partial  derivatives.* 

The  angle  thus  derived  is  the  difPerence 
between  the  astronomical  latitude,  <f>^  say,  and 
the  geocentric  latitude  ^  of  the  point  (r,  ^). 

could  fignre  sensibly  in  the  orbits  of  falling  bod- 
ies when  my  first  investigation  of  these  orbits  was 
published. 

s  To  terms  of  the  order  of  »*  inclusive  this  tan- 
gent^ using  the  notation  of  my  paper  cited  above,  is 


ir(«»  +  ?f)sin2^ 


3/3 


^  +  ^(l-38in«ri-«Vco8»^ 


Using  the  data  for  V  and  r  adopted  in  my 
paper  cited  above,  it  is  found  that  the  general 
value  of  this  difference  is  to  the  first  order  of 
approximation,  and  in  seconds  of  arc, 

0,  —  f  =  688*'  gin  200-  (2) 

On  the  other  hand,  the  difference  between  the 
geodetic  latitudes  ^,  say  (determined  by  the 
normal  to  the  spheroid  (a,  &)),  and  the  geo- 
centric latitude  of  the  same  point,  is  to  the 
same  order  of  approximation 

0  — f  =  70(r  sin  20.  (3) 

There  is  thus  a  systematic  difference  between 
these  two  quantities,  since  the  residuals 
(^  —  ^),  or  the  so-called  plumb-line  deflec- 
tion in  the  meridian,  are  assumed  to  be  of 
compensating  plus  and  minus  magnitudes  in 
determining  the  spheroid  (a,  h).  Otherwise 
expressed,  this  systematic  difference  is  such 
as  to  make  the  value  of  the  meridional  devia- 
tion of  the  falling  body  vanish  to  terms  of  the 
order  of  cd*  inclusive,  adopted  in  my  investi- 
gation, if  reference  is  made  to  the  geoid  in- 
stead of  to  the  spheroid;  and  to  this  order  of 
approximation  the  discrepancy  is  completely 
accounted  for. 

It  is  evident  that  we  may  not  discard  either 
in  favor  of  the  other,  of  the  two  surfaces  of 
reference  giving  rise  to  this  discrepancy,  since 
their  departure  from  coincidence  is  an  index 
of  our  ignorance  of  the  geoid  especially  and  to 
a  less  extent  also  of  the  spheroid  used.  The 
geoid  specified  by  equation  (1)  is  obviously 
less  well  known  than  the  spheroid,  since  an 
assumption  must  be  made  concerning  the  dis- 
tribution of  density  in  the  earth  before  the 
moments  of  inertia  which  determine  the  geoid 
can  be  computed.  Thus  the  relation  (2)  is 
known  with  less  precision  than  the  relation 
(3) ;  but  it  is  now  clear  that  a  complete  treat- 
ment of  the  problem  in  question  requires  that 
both  of  these  relations  be  taken  into  account 
along  with  the  additional  relations  (^ — ^) 
and  (A«  —  X),  say,  or  the  plumb-line  deflections 
in  latitude  and  longitude,  respectively,  at  the 
point  (r,  ^,  X).  That  considerable  uncertainty 
attaches  still  to  the  relation  (3)  is  indicated 
by  the  range  in  the  following  values  for  the 
coefficient  of  sin  2<^  derived  by  some  earlier  and 
by  some  more  recent  writers  in  geodesy. 
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Beasel,  1841 690.6* 

Clarke,  1866 700.4* 

HarknesB,  1891    688.2* 

Hayf ord,  1909  695.8* 

It  appears  essential  in  this  connection  to 
call  attention  to  a  common  misapprehension 
with  respect  to  the  earth  which  Professors 
Monlton  and  Roever  have  helped  to  dissemi- 
nate hj  their  able  contributions  to  the  subject 
before  us.  The  potential  function  V  which 
appears  in  equation  (1)  aboye,  may  be  devel- 
oped in  a  series  of  spherical  harmonics  whose 
first  three  terms  are  griven  in  the  second  mem- 
ber of  the  following  equation : 

In  this  r,  ^y  X  are,  respectively,  the  radius 
vector,  geocentric  latitude  and  longitude  of 
the  point,  outside  the  earth,  to  which  Y  ap- 
plies. M  is  the  mass  of  the  earth,  h  is  the 
gravitation  constant  and  A,  B,  0  are  in  order 
of  increasing  magnitude  the  moments  of 
inertia  of  the  earth  with  respect  to  a  set  of 
principal  axes  originating  at  its  centroid.  0 
is  commonly  said  to  be  the  moment  with  re- 
spect to  the  axis  of  rotation  of  the  earth,  but 
in  these  days  of  ^Wariation  of  latitudes" 
and  of  ^  mathematical  rigor,"  it  should  be  said 
to  apply  to  the  axis  of  figure  nearest  the  axis 
of  rotation.  A  and  B  are  then  the  moments 
with  respect  to  the  principal  axes  in  a  plane 
through  the  centroid  and  normal  to  the  axis 
of  (7,  or  in  the  plane  of  the  equator  as  we 
commonly  say. 

The  expression  (4)  has  very  remarkable 
properties.  It  is  equation  (26)  of  my  paper 
cited  above.  The  value  of  F  is  the  same 
whether  the  latitude  \fi  is  positive  or  negative; 
and  dependence  on  longitude  vanishes  if 
B  =  il.  With  respect  to  this  equation  Pro- 
fessor Moulton  remarks  ''  If  the  rotating  body 
is  a  figure  of  revolution  about  the  axis  of 
rotation  whose  density  does  not  depend  upon 
the  longitude,  the  function  Y  can  be  devel- 
oped as  a  series  of  zonal  harmonics  in  the  form 


A  similar  remark  with  regard  to  this  expres- 
sion has  been  quoted  above  from  Professor 
Boever,  the  inference  being,  apparently,  that 
in  some  manner  the  expression  (4)  limits  the 
distribution  of  the  earth's  mass  to  one  of  revo- 
lution. As  a  matter  of  fact,  however,  the  ex- 
pression (4)  implies  no  such  restriction;  on 
the  contrary,  it  applies  equally  to  a  body  of 
any  form  and  of  any  distribution  of  density, 
the  sole  requirement  being  that  the  point 
iT>  if*  X)  lie  at  a  distance  from  the  centroid  of 
the  body  equal  to  or  greater  than  the  greatest 
distance  of  any  element  of  mass  in  the  body 
from  the  same  point.  The  considerations 
which  permit  us  to  assume  (B  —  A)  small,  or 
possibly  negligible,  in  this  and  other  problems 
of  geodesy,  must  depend,  unfortunately,  on 
other  sources  of  information  than  the  expres- 
sion (4).  Some  attention  to  these  considera- 
tions was  given  in  each  of  my  papers  referred 
to  in  the  first  paragraph  of  this  note. 

Without  going  further  into  the  subject  at 
this  time  it  may  suffice  to  remark  that  it  now 
appears  illusory  except  as  a  mathematical  exer- 
cise to  push  the  solution  of  the  differential 
equations  of  motion  of  a  falling  body  to  terms 
involving  the  second  derivatives  of  Y  without 
including  the  third  term  in  the  right-hand 
member  of  (4),  without  taking  account  of 
the  known  relation  between  these  derivatives, 
and  without  taking  account  of  plumb-line  de- 
fiections,  which  often  exceed  the  discrepancy 
shown  by  equations  (2)  and  (8). 


R  S.  WOODWABD 


February  22,  1915 


ABTSUB  VON  AUWES8 

The  problems  that  confront  the  astronomer 
differ  from  those  with  which  workers  in  other 
departments  of  science  are  engaged  in  many 
important  particulars,  but  in  none  more  than 
in  the  magnitude  of  the  data  involved.  So 
great  is  the  number  of  the  stars,  so  vast,  both 
in  space  and  in  time,  the  scale  of  their  motions, 
that  in  general  it  transcends  the  powers  of  an 
individual,  or  even  of  a  single  observatory,  to 
collect,  within  the  span  of  a  lifetime,  the  mate- 
rials for  comprehensive  studies,  or  to  collate 
and  discuss  them.     Cooperation  is  probably 
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more  essential  to  progress  in  astronomy  than 
in  any  other  science. 

The  earliest  example  of  cooperation  on  a 
large  scale  in  astronomical  research  was  the 
proposition  brought  forward  by  Argelander 
and  his  associates,  half  a  century  ago,  for  the 
formation  of  a  great  catalogue  of  all  the  stars 
to  the  9th  magnitude  in  the  northern  sky.  At 
the  meeting  of  the  Astronomische  Gesellschaf t 
in  1869,  when,  after  four  years  of  preliminary 
discussion,  the  project  was  formally  initiated, 
the  plan  of  work  adopted  was  the  one  presented 
by  Dr.  Arthur  Auwers,  a  young  astronomer, 
who,  three  years  earlier,  had  been  elected  to 
membership  in  the  Berlin  Academy  of  Sci- 
ences to  fill  the  place  left  vacant  by  the  death 
of  Encke.  In  view  of  Auwer's  youth — he  was 
then  only  31 — ^this  was  a  notable  recognition 
of  his  ability.  But  even  more  significant  was 
the  fact  that  to  him  was  also  entrusted  the  all- 
important  duty  of  preparing  the  system  of 
fundamental  star  places  which  provided  the 
foundation  for  the  entire  work. 

It  is  imi>06sible,  without  running  unduly 
into  technicalities,  to  give  an  adequate  idea  of 
the  difficulties  attending  the  construction  of 
such  a  fundamental  system  of  star  places.  It 
must  suffice  to  say  that  it  requires  the  highest 
order  of  ability,  a  profound  grasp  of  the  prin- 
ciples of  gravitational  astronomy,  a  compre- 
hensive knowledge  of  star  catalogues,  rare 
judgment,  and  a  mastery  of  detail  that  is 
given  to  but  few  minds.  How  well  qualified 
Auwers  was  for  the  responsibility  placed  ui>on 
him  is  evident  from  the  fact  that  the  funda- 
mental system  he  elaborated  more  than  40 
years  ago  is  adopted,  in  all  its  essentials,  as 
the  foundation  of  the  greater  part  of  the  most 
refined  meridian  circle  work  of  the  present  day. 

His  connection  with  the  ^'Astronomische 
G^esellschaft  Catalogue  "  did  not  end  with  the 
service  I  have  described.  In  addition,  he 
undertook  the  observation  of  one  of  the  sec- 
tions or  "  Zones  "  of  the  catalogue — ^producing 
a  model  work — and  was  soon  made  chairman  of 
the  commission  in  charge  of  the  entire  project 
— ^a  position  he  held  to  the  date  of  his  death, 
January  24,  1915.  Its  success,  therefore,  is  in 
large  measure  due  to  his  careful  planning  and 
wise  guidance.    Long  before  his  death  he  had 


the  satisfaction  of  seeing  the  original  catalaerue 
completed  by  contributions  from  no  lees  than 
twelve  great  observatories  in  Europe  and  Amer- 
ica, and  of  having  the  plan  extended,  agrain 
under  his  direction,  well  into  the  Soatfaem 
Hemisphere. 

G.  F.  J.  Arthur  Auwers  was  bom  in  Qot- 
tingen  in  1888  and  received  his  early  educa- 
tion in  the  schools  of  his  native  city.  His  in- 
terest in  astronomy  was  manifested  when,  he 
was  still  a  mere  boy,  and  even  before  he  re- 
ceived his  doctor's  degree  at  Konigsbergr  in 
1862,  he  had  made  many  important  contribn- 
tions  to  it  both  by  observations  and  by  theo- 
retical investigations.  His  dissertation  for  the 
doctorate,  on  the  variable  proper  motion  of 
Procyon,  placed  him  at  once  in  the  front  rank 
of  astronomers.  In  this  research  he  struck  the 
keynote  of  his  future  life-work,  "  the  treatment 
of  all  questions  concerning  the  positions  and 
motions  of  the  stars." 

I  shall  not  attempt  even  to  enumerate  his 
many  contributions  to  this  department  of 
astronomy.  His  services  to  the  A.  Q.  Oatalognie 
have  already  been  mentioned.  It  must  sufiice 
to  describe  briefiy  one  other  research,  in  many 
respects  his  most  important — ^the  new  reduc- 
tion of  the  Bradley  stars. 

The  fundamental  data  upon  which  all  studies 
of  the  mechanics  of  the  stellar  universe  depend 
are  the  positions  of  the  stars  on  the  celestial 
sphere,  their  apparent  motions  on  this  sphere 
(technically,  their  "proper  motions")*  their 
radial  velocities  and  their  distances.    The  first 
two  of  these  elements  are  derived  from  the 
star  catalogues  based  on  meridian  observations. 
One  of  the  most  important  of  aU  star  cata- 
logues is  that  based  upon  the  observations  of 
Bradley,  at  Greenwich,  about  the  middle  of  the 
eighteenth  century,  for  these  observations  were 
the  first  that  are  at  all  comparable  in  system 
and  in  accuracy  with  those  of  modem  times, 
and  they  were  also  superior  to  those  of  his 
successors  for  fully  half  a  century.     As  the 
time  element  is  of  the  first  consequence  in  the 
derivation  of  stellar  proper  motions,  Bessel, 
who  in  1819  made  the  first  reduction  of  the 
Bradley  observations,  was  fully  justified  in 
giving    his    work    the    title    "Fundamenta 
AstronomisB."    Excellent  as  Bessel's  work  was. 
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^  lapid  progress  of  astronomy  in  the  next 
^-centaiy  led  to  a  more  accurate  knowledge 

^  the  f  imdamental  astronomical  constants  and 
^ore  refined  methods  in  the  reduction  of 

,  ''^dian  observations,  and  it  also  became  evi- 


dent 


that  some  of  his  assumptions  respecting 


*H^ 


^^ey's  instrument  were  erroneous.  A  new 
^  ^tion  Was  therefore  highly  desirable  and 
^as  undertaken  by  Dr.  Auwers  in  1866. 
bought  an  his  skill  and  special  knowledge 
^W  play  and  spared  no  pains  to  insure  the 
utmost  accuracy  in  his  work.  The  result  of  the 
ten  years'  labor  it  involved  has  been  well  called 
a  '' masterpiece  and  a  modeL"  The  Auwers- 
firacQey  catalogue  at  once  became  the  starting 
point  for  all  discussions  of  proper  motions — a 
position  it  will  probably  hold  for  all  time. 

His  fundamental  system  of  star  places,  the 
Auwers-Bradley  catalogue,  and  his  other  woric 
in  related  fields,  wiU  form  Auwer's  most  en- 
during monuments,  but  they   are  far  from 
comprising  the  fuU  measure  of  his  activities, 
"^us,  he  was  chairman  of  the  German  Com- 
mission for   the   determination   of   the   solar 
parallax  from  the  transits  of  Venus  in  1874 
^d  in  1882.    He  took  the  leading  part  in  pre- 
paring the  observing  programs,  conducted  in 
each  year  one  of  the  expeditions  sent  out  by  the 
^verament,  and  personally  directed  the  ela- 
^^ate    discussion  of  all  the  results — a  truly 
Monumental  work  which  fills  six  large  quarto 
voiumes. 

^'•orn  1878  to  1912  Auwers  held  the  position 

^^  ^^crretary  of  the  Section  for  Mathematics 

•^^  I^liysics  in  the  Royal  Prussian  Academy  of 

^cierkoes   (Berlin  Academy)    and  his  tactful 

^^<i\i<5t  of  the  manifold  duties  of  this  office, 

^tlxcr  with  his  unselfish  and  tireless  devo- 

^"^      "to  the   interests   of  the   academy  were 

^*'*^=f  vlly  acknowledged  by  his  colleagues  at 

^^   ^*xx^eting  of  June  26,  1912,  when  they  cele- 

y^t^fc^j^  his  jubilee— the  fiftieth  anniversary  of 

.^^J^^x^aduation  as  doctor  of  philosophy. 

,  "^^    founded  the  bureau  of  the  "  History  of 

Sidereal  Heavens''  (Qeschichte  des  Fix- 

^^l^inunels)  whose  object  it  is  to  collect  all 

-J     ^lie  meridian  observations  of  stars  since 

*'^^lley's  time  and  to  combine  them  into  a 

^'^^^^  systematic  catalogue.    He  was  a  mem- 

^  o:f  the  commission  charged  with  the  organi- 


sts 
of 


zation  of  the  Astrophysical  Observatory  at 
Potsdam,  and  assisted  in  the  supervision  of  its 
construction  and  of  its  management  in  its 
early  years.  He  was  also  the  first  president  of 
the  International  Association  of  Academies. 

Auwers's  commanding  position  in  his  chosen 
science  was  fully  recognized  in  his  own  coun- 
try and  throughout  the  world.  His  own  gov- 
ernment gave  him  the  title  Wirklicher  Qe- 
heimer  Ober-Begierungsrat,  and  at  the  time  of 
his  death  he  was  Kanzler  des  Ordens  pour  le 
m^rite  fiir  Wissenschaft  und  Kiinste.  For 
more  than  twenty  years  before  his  death  he 
had  been  a  member  of  the  seven  leading  Na- 
tional Academies  of  Science  in  Europe  and 
America,  a  distinction  in  which  but  two  other 
astronomers  of  his  generation  shared — ^New- 
comb  and  Schiaparelli.  In  1888,  he  was 
awarded  the  gold  medal  of  the  Royal  Astron- 
omical Society  of  London,  in  1891,  the  Watson 
gold  medal  of  our  National  Academy,  and  in 
1899,  the  Bruce  gold  medal  of  the  Astronom- 
ical Society  of  the  Pacific.  His  death  marks 
the  passing  of  one  of  whom  Newcomb  wrote, 
nearly  twenty  years  ago,  "To-day,  Auwers 
stands  at  the  head  of  German  astronomy.  In 
him  is  seen  the  highest  type  of  the  scientific 
investigator  of  our  time."  These  sentences 
well  express  the  judgment  of  all  astronomers 
at  the  present  day.  R.  Q,  Aiteen 

March  22,  1915 


SCIENTIFIC  NOTES  AND  NEWS 

A  MEETING  to  commemorate  the  life  and 
scientific  work  of  the  late  Oharles  Sedgwick 
Minot  was  held  on  March  17,  in  the  hall  of 
the  Boston  Society  of  Natural  History.  As 
president  of  the  society  since  1897,  Dr.  Minot 
had  taken  great  interest  in  its  welfare  and 
growth,  and  it  was  due  in  large  part  to  his 
efforts  that  the  society  has  undertaken  the 
study  and  exhibition  of  the  natural  history  of 
New  Fngland  as  its  special  field.  At  the 
meeting  addresses  were  made  by  Br.  Henry 
H.  Donaldson,  of  the  Wistar  Institute  of 
Anatomy  and  Biology,  and  Dr.  Charles  W. 
Eliot,  of  Cambridge.  Dr.  Donaldson  espe- 
cially dwelt  upon  Minot's  early  interest  in 
natural  history  and  his  scientific  career.    Dr. 
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Eliot  broug^ht  out  particularly  Hs  great  ac- 
complishments for  Harvard  University  in  the 
development  of  teaching  and  research  in  the 
medical  school,  and  emphasized  the  remark- 
able personal  qualities  that  fitted  him  for  this 
work. 

There  was  printed  in  Soienoe  last  week  a 
list  of  the  fifteen  candidates  selected  by  the 
council  for  election  into  the  Boyal  Society. 
The  British  Medical  Journal  gives  informa- 
tion in  regard  to  their  positions  and  work 
which  we  reproduce.  The  men  are :  Dr.  F.  W. 
Andrewes,  professor  of  pathology  in  the  Uni- 
versity of  London  and  pathologist  to  St. 
Bartholomew's  Hospital;  Dr.  A.  W.  Conway, 
professor  of  mathematical  physics.  University 
College,  Dublin;  Mr.  L.  Doncaster,  superin- 
tendent of  the  University  Museum  of  Zool- 
cgy,  Cambridge,  well  known  for  his  researches 
into  the  Mendelian  hypothesis;  Mr.  J.  Ever- 
shed,  director  of  the  Solar  Physics  Observa- 
tory, Kodaikanal,  India;  Dr.  Walter  Morley 
Fletcher,  secretary  of  the  Medical  Research 
Committee  established  under  the  Insurance 
Act;  Mr.  A.  G.  Green,  professor  of  tinctorial 
chemistry.  University  of  Leeds;  Mr.  H.  H. 
Hayden,  director  of  the  Geological  Survey  of 
India ;  Dr.  James  Mackenzie,  whose  researches 
into  the  action  of  the  heart  in  health  and  dis- 
ease have  made  his  name  well  known  to  the 
profession;  Dr.  J.  C.  McLennan,  professor  of 
physics.  University  of  Toronto;  Dr.  A.  T. 
Masterman,  fisheries  inspector ;  Dr.  G.  T.  Mor- 
gan, professor  of  chemistry  in  the  Royal  Col- 
lege of  Science,  Dublin;  Dr.  0.  S.  Myers,  di- 
rector of  the  laboratory  of  experimental  psy- 
chology, Cambridge;  Mr.  G.  C.  Simpson,  im- 
perial meteorologist,  India;  Mr.  A.  A.  Camp- 
bell Swinton,  one  of  the  early  workers  with 
the  X-rays  and  wireless  telegraphy,  and  Mr. 
A.  G.  Tansley,  lecturer  on  botany.  University 
of  Cambridge. 

The  dedicatory  exercises  of  the  new  build- 
ings of  the  Washington  University  Medical 
School  will  be  held  April  29  and  80.  Accord- 
ing to  the  Journal  of  the  American  Medical 
Association  the  exercises  include,  in  addition 
to  the  various  entertainments,  addresses  by 
the  dean  of  the  medical  school,  Dr.  Eugene 


Lindsay  Opie;  by  Dr.  William  Henry  Welch, 
Baltimore,  of  Johns  Hopkins  University; 
President  Abbott  Lawrence  Lowell,  of  Harvard 
University;  President  Henry  Smith  Pritchett, 
of  the  Carnegie  Foundation  for  the  Advance- 
ment of  Teaching;  President  George  Edgrar 
Vincent,  of  the  University  of  Minnesota; 
Drs.  William  Townsend  Porter,  Robert  James 
Perry,  Fred  Towsley  Murphy  and  Qeorge 
Dock,  of  Washington  University,  Abraham 
Flexner,  assistant  secretary  of  the  general  edu- 
cation board,  and  Major-Gbneral  William 
Crawford  Gorgas,  surgeon-general  U.  S.  Ajrzny. 
On  April  28,  exercises  in  commemoration  of 
Dr.  William  Beaumont  will  be  held,  including 
the  presentation  of  the  manuscripts  and  letters 
of  William  Beaumont  to  Washington  Univer- 
sity Medical  School,  the  acceptance  of  the  grift 
by  the  chancellor  of  the  university,  and  ad- 
dresses on  '^William  Beaumont  as  a  Practi- 
tioner," by  Dr.  Frank  J.  Lutz,  and  "  WUliam 
Beaumont  as  an  Investigator,''  by  Dr.  Joseph 
Erlanger. 

AoooRDiNO  to  Nature  the  Imperial  Society 
of  Naturalists  of  Moscow  has  removed  the 
names  of  Professor  Haeckel  and  Professor 
Ostwald  from  the  list  of  members  on  account 
of  their  having  signed  the  address,  ''To  Oiv- 
ilized  Nations." 

Professor  Viotor  Hekseit,  the  well-known 
physiologist  of  Kiel,  has  celebrated  his  eight- 
ieth birthday. 

Dr.  Johk  R.  Murlin  has  been  granted  leave 
of  absence  from  Cornell  University  Medical 
College,  New  York  City,  to  accept  a  tempo- 
rary appointment  as  biochemist  at  the  Pel- 
lagra Hospital  of  the  Public  Health  Service 
at  Spartanburg,  S.  C. 

Professor  Benj.  L.  Miller,  head  of  the  de- 
partment of  geology  of  Lehigh  University, 
has  left  for  an  extended  trip  through  South 
and  Central  America  in  company  with  Dr. 
Joseph  T.  Singewald,  Jr.,  associate  in  eco- 
nomic geology  in  Johns  Hopkins  University. 
Most  of  their  time  will  be  spent  in  the  vari- 
ous mining  districts  of  the  countries  visited, 
but  they  will  make  some  other  geologic  in- 
vestigations, especially  in  the  Andes,  where 
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ibey  Bope  to  study  some  of  the  highest  volcanic 
peaks. 

Bb.  Philip  J.  Castlemak,  who  has  held  the 
position  of  assistant  director  of  the  hacterio- 
logical  laboratory  of  the  Boston  Board  of 
Health,  has  been  appointed  director  of  the 
laboratory.  He  succeeds  Dr.  James  J.  Scan- 
Ian,  whose  death  occurred  recently. 

GooPERATiyB  agreements  have  been  effected 
by  the  Oregon  Agricultural  College  and  the 
Drainage  Diyision  of  the  United  States  De- 
partment of  Agriculture,  whereby  extensive 
drainage  operations  will  be  carried  on  in  Ore- 
gon during  the  coming  year.  Mr.  Guy  N. 
Hart,  of  the  federal  department,  and  Pro- 
fessor W.  L.  Powers,  irrigation  and  drainage 
specialist  of  the  college,  expect  to  begin  opera- 
tion about  April  15. 

Br.  Ernest  Anderson,  professor  of  general 
^d  physical  chemistry  at  the  Massachusetts 
Agricultural  OoUege,  has  had  under  consid- 
eration the  position  as  head  of  the  department 
of  science  of  the  Margaret  Morrison  School 
of  the  Carnegie  Institute,  Pittsburgh,  Penn- 
Bylvania,  but  has  decided  to  remain  in  Massa- 
chusetts. 
PBAinajs  C.  GuRiiEY,  a  graduate  assistant 
^  <?l)eiiu8try  at  the  Massachusetts  Agriculturaf 
v^olle^e,  has  accepted  a  position  as  chemist 
^th  the  Benzol  Products  Company  of  Phila- 

-*-^^  third  annual  Faculty  Research  Lecture 

^  tho  University  of  California  was  given  by 

''o^eggQf  Armin  O.  Leuschner  on  March  23 

°^  **  Hecent  Progress  in  the  Study  of  Motions 

^  bodies  of  the  Solar  System." 

"^^^^  annual  meeting  of  the  Syracuse  Uni- 

^i^it:^  Chapter  of  the  Alpha  Omega  Alpha 

^^^^Tnity  was  held  March  18.     A  banquet 

J^     served  at  which  the  guest  of  honor  was 

.  •     "Salter  B.  Cannon,  of  Harvard  TJniver- 

,j*^»     who  delivered  an  address  on  "  The  Psy- 

^^^«y  of  Martial  Emotions." 

"^■^  a  general  meeting  of  the  New  York  Acad- 

1^!^^    of  Sciences  and  its  affliated  societies  on 

^^oh  22  at  the  American  Museum  of  Nat- 

-  ^    History  there  was  a  social  hour,  with  re- 

^^lunents,  beginning  at  9:30  p.m.,  preceded, 

^  ^  :15  P.M.,  by  a  lecture  under  the  auspices 


of  the  Section  of  Anthropology  and  Psychol- 
ogy, entitled,  "Incidence  of  the'  Effect  of 
Moderate  Doses  of  Alcohol  on  the  Nervous 
System,''  by  Professor  Baymond  Dodge,  of 
Wesleyan  University. 

Dr.  Augustus  H.  Oill,  professor  of  tech- 
nical analysis  at  the  Massachusetts  Institute 
of  Technology,  addressed  the  Detroit  Engi- 
neering Society  on  March  19  on  "  Lubricating 
Oils:  Essentials  and  Characteristics." 

Dr.  Oeorob  W.  Crile  repeated  his  lecture 
on  ^  Education  and  War  "  in  the  Amasa  Stone 
Memorial  Chapel,  Western  Eeserve  Univer- 
sity, on  the  evening  of  March  31.  Dr.  Crile 
consented  to  repeat  his  lecture  by  reason  of 
the  great  numbers  who  were  unable  to  gain 
admission  at  its  first  delivery. 

Mr.  F.  H.  Newell,  head  of  the  United 
States  Beclamation  Service,  addressed  the  stu- 
dents of  the  College  of  Engineering,  Univer- 
sity of  Illinois,  on  March  24,  on  the  subject  of 
^'The  Engineering  and  Economic  Eesults  of 
Beclamation  Work." 

Professor  Chas.  Baseerville  lectured  be- 
fore the  Princeton  Chemical  Society  on  Feb- 
ruary 25,  on  "Physical  Chemistry  and  An- 
esthesia." 

Professor  H.  P.  Talbot,  of  the  Massachu- 
setts Institute  of  Technology,  lectured  on 
"  The  Noble  Gases,"  on  March  25,  before  the 
Phi  Lambda  UpsUon  of  Columbia  University. 

The  fifth  annual  May  lecture  of  the  Insti- 
tute of  Metals,  London,  will  be  given  on  May 
12  by  Sir  J.  J.  Thomson. 

A  special  lecture  on  the  septic  infection  of 
wounds  was  delivered  before  the  Boyal  Society 
of  Medicine,  London,  on  March  30,  by  Sir 
Almroth  Wright,  who  dealt  with  the  results  of 
his  investigations  and  research  with  the  ex- 
peditionary force. 

A  STATE  biological  survey,  suggested  by  the 
Ohio  Academy  of  Science,  is  being  imdertaken 
with  a  state  appropriation  of  $2,500,  a  number 
of  the  colleges  of  the  state  cooperating.  The 
preparation  of  duplicate  material  and  sepa- 
rate collections  for  the  colleges  and  other  edu- 
cational institutions  is  the  primary  feature  of 
the  work. 
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Db.  Sidnet  Coupland  has  been  appointed 
Har^eian  orator  of  the  Bojal  OoUege  of 
PhysicianB,  London,  for  1915;  Dr.  J.  Michell 
Clarke  Bradahaw  lecturer  for  1915,  and  Dr. 
Samson  G.  Moore  Milroy  lecturer  for  1916. 

Ladt  Hugoins,  widow  of  Sir  William  Hug^ 
gins,  the  distinguished  astronomer,  and  known 
for  her  scienti£c  work,  died  at  her  home  in 
London,  on  March  25.  Lady  Huggins  was 
born  in  Dublin  and  married  Sir  William  Hug- 
gins  in  1875.  She  was  joint  author  with  him 
of  many  scientific  papers,  and  of  an  Atlas  of 
Hepresentative  Stellar  Spectra.  She  was  the 
author  of  a  monograph  on  the  Astrolabe;  of 
articles  in  the  Encyclopcedia  Britannica,  and 
of  papers  in  astronomical  and  archeological 
journals. 

Professor  Keuhauss,  of  Berlin,  noted  for 
his  anthropologic  investigations  and  his  work 
in  the  field  of  color  photography,  has  died  at  the 
age  of  fifty-nine  years  from  diphtheria,  con- 
tracted while  engaged  in  military  hospital 
work. 

Dr.  Clon  Stephanos,  director  of  the  Anthro- 
pological Museum  of  the  University  of  Athens, 
died  on  January  24,  at  the  age  of  sixty  years. 

A  correspondent  informs  us  that  the  follow- 
ing German  zoologists  have  been  killed  in  the 
war:  Professor  Stanislaus  von  Prowasek,  head 
of  the  zoological  department  of  the  Institute 
for  Tropic  Diseases,  Hamburg;  Dr.  W.  Meyer, 
assistant  in  the  same  institute;  Dr.  W.  Mul- 
sow,  assistant  in  the  protozoological  depart- 
ment of  the  Listitute  for  Infectious  Diseases, 
Berlin;  Dr.  G.  Kantsch,  decent  for  zoology, 
Kiel;  Dr.  v.  Steudell,  Edinger  Institut,  Frank- 
furt; Dr.  V.  Miiller,  assistant  in  the  Zoolog- 
ical Institute,  Kiel;  Dr.  v.  Greinz,  assistant 
in  the  Zoological  Institute,  Konigsberg.  The 
following  have  been  wounded,  but  have  in  some 
cases  recovered:  Professor  O.  zur  Strassen, 
professor  of  zoology,  Frankfurt;  Professor  L. 
Rhumbler,  professor  of  zoology.  Forest  School, 
Minden;  Dr.  W.  Reichensperger,  decent  for 
zoology,  Bonn;  Dr.  0.  Thienemann,  docent  in 
MtLnster. 

The  American  Ethnological  Society  has  ad- 
dressed the  following  reply  to  the  French  uni- 
versities, which  have  addressed  the  scientific 


bodies  of  neutral  countries,  setting  forth  tfaeii 
view  of  the  causes  of  the  war: 

The  American  Ethnological  Society  acknowl- 
edges the  receipt  of  the  commnni cation  of  the 
French  universities  to  the  universities  of  the  neu- 
tral countries,  dated  November  3,  1914,  and  takes 
the  opportunity  to  express  its  sincere  sympathy 
for  the  BufFerings  that  the  present  war  is  inflict- 
ing upon  France  and  other  European  countries. 

The  society  appreciates  and  respects  the  senti- 
ments that  have  dictated  the  statement  transmitted 
to  it,  but  believes,  regardless  of  the  feelings  of  the 
individual  members,  that  it  behooves  it  to  listen 
with  the  same  respect  that  it  gladly  grants  to  yon 
to  the  statements  emanating  from  other  nations. 
The  society,  being  located  in  a  neutral  country, 
does  not  share  the  passions  engendered  by  the  pa- 
triotic feelings  of  the  citizens  of  all  the  contend- 
ing nations.  It  is  conscious,  however,  that  if  the 
United  States  of  America  should  find  themselves 
involved  in  a  similar  struggle,  our  members  might 
feel  the  same  intense  desire  to  convince  the  w^orld 
of  the  righteousness  of  their  cause  as  impels  at 
present  French,  German  and  British  scholars. 

At  present,  on  account  of  the  remoteness  from 
warlike  passions,  the  society  is  mindful  that  the 
time  will  come  (and  we  devoutly  hope  it  may  come 
soon)  when  the  universities  and  scientists  of  the 
whole  world  may  work  together  again  for  the  true 
ideals  of  mankind,  that  know  no  national  bound- 
aries, when  respect  for  the  individuality  of  each 
nation  may  again  take  the  place  of  harsh  recrim- 
ination, when  the  true  spirit  of  cooperation  that 
has  characterized  scientific  work  of  the  past  cen- 
tury may  reappear.  When  that  moment  arrives, 
the  passionate  expressions  of  an  excited  time  will 
not  and  must  not  stand  in  the  way  of  mutual 
imderstanding  and  of  a  renewal  of  old  friendships. 

The  council  of  the  Society  of  American 
Bacteriologists  has  decided  to  hold  a  8x>ecial 
summer  meeting  in  San  Francisco,  August  3, 
4  and  6, 1915.  The  chairman  of  the  local  com- 
mittee of  arrangements  is  Dr.  Wilfred  H. 
Manwaring,   Stanford  University,  California. 

The  Princeton  University  Observatory  has 
received  from  Mr.  Archibald  D.  Bussell,  of 
New  York,  a  gift  of  the  sum  necessary  for  the 
carrying  on  for  five  years  of  its  share  of  the 
work  described  in  Professor  Pickering's  sum- 
mary of  the  present  needs  of  astronomical  re- 
search (Science,  January  16,  1915). 

Through  the  efforts  of  Dr.  Halph  Arnold, 
and  other  alumni  of  the  department  of  geol- 
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ogy  and  mining,  Stanford  TTniyersity  has  just 
added  to  its  collections  the  working  library  and 
material  of  the  late  Professor  Henry  Hemphill, 
of  Los  Angeles.  The  collection  contains  be- 
tween 8,000  and  9,000  specimens  of  shells  and 
150  Tolnmes.  The  material  is  of  very  great 
importance  in  the  study  of  the  Tertiary  geol- 
ogy of  the  Pacific  coast,  and  especially  of  the 
geology  of  the  petroleum  deposits  of  California. 

The  trustees  of  the  Presbyterian  Hospital, 
Kew  York  City,  have  taken  an  option  to  pur- 
chase the  former  American  League  baseball 
grounds,  bounded  by  Broadway,  Fort  Wash- 
ington avenue,  165th  and  168th  Streets.  This 
site  is  owned  by  the  New  York  Institute  for 
the  Education  of  the  Blind,  which  has  been 
holding  it  in  the  market  at  $2,000,000.  Pur- 
chase of  the  site  is  made  possible  by  the  be- 
QQests  of  the  late  John  S.  Kennedy,  by  whose 
yU  the  hospital  receives  about  $2,600,000.  It 
^  nndepstood  that  the  College  of  Physicians 
«fld  Surgeons,  the  medical  school  of  Columbia 

t/niVersity  would  be  removed  to  the  new  site. 

^-  Edward  S.  Harkness  gave,  in  1910,  $1,- 

W,000  toward  an  alliance  between  the  hospital 

^^  the  university. 


^^^^^MSITT    AND    EDUCATIONAL    NEWS 

y  ^  ^^^  will  of  General  Brayton  Ives,  of  New 
^^^  ^ity,  the  largest  part  of  his  estate  is  be- 
QneatHed  to  Yale  University  for  its  general 
purposes.  The  daUy  papers  estimate  the 
valae      ^f   the   bequest   at  from   $750,000   to 

?i.soo,ooo. 


W.   E.   Allen,   of   Sheffield,   has   be- 

QU^atlied  about  $750,000  to  public  purposes, 

"^p^ding  $25,000  and  part  of  the  residuary 

^•^    to  the  University  of  Sheffield  for  work 

^t>i>lied  science. 

,      '^^^^BDiNG  to  private  information  received 

J  ^^    Mexico,  the  Carranza  government  has 

^     ^d   all  educational  and  scientific  institu- 

^    in  Mexico,  including  not  only  the  Uni- 

j     ^^^,  the  Geological  Institute,  the  Medical 

,<!  ^^t;iite  and  the  National  Museum,  but  also 

formal  schools,  high  schools  and  elemen- 

^  Schools  under  its  control. 

^  ^E  department  of  chemistry  at  Iowa  State 
^^Uege,  Ames,  Iowa,  is  now  installed  in  the 


new  chemistry  building  which  replaces  the  one 
destroyed  by  fire  in  March,  1918.  The  build- 
ing is  constructed  entirely  of  brick,  stone  and 
concrete  and  is  as  near  fireproof  as  possible. 
The  initial  cost  was  $200,000,  and  the  build- 
ing is  244  feet  by  162  feet;  three  stories  high, 
with  a  usable  basement. 

Three  Whiting  fellowships  in  physics,  each 
with  an  income  of  $600,  for  the  college  year 
1915-16,  have  been  filled  at  the  University  of 
California.  Fellowships  on  this  endowment 
fund  are  conferred  for  the  purpose  of  further- 
ing advanced  study,  either  abroad  or  at  an 
American  university. 

Students  in  the  newly  established  forestry 
school  at  the  University  of  California  are  to 
receive  instruction  in  game  conservation. 
They  will  be  taught  to  recognize  at  sight  the 
difFerent  species  of  game  fish  and  animals  and 
will  be  informed  as  to  the  economic  value  of 
each  and  the  means  by  which  they  can  be  con- 
served. Dr.  H.  C.  Bryant,  in  charge  of  the 
bureau  of  education,  publicity  and  research 
recently  established  by  the  California  Fish  and 
Game  Commission,  will  give  the  introductory 
lectures.  He  will  be  followed  by  N.  B.  Sco- 
field,  in  charge  of  the  department  of  commer- 
cial fisheries,  and  Dr.  W.  P.  Taylor,  curator  of 
mammals  in  the  University  of  California  Mu- 
seum of  Vertebrate  Zoology. 

Dr.  Andrew  Hunter,  of  the  Cornell  Med- 
ical School,  has  been  appointed  professor  of 
pathological  chemistry  in  the  University  of 
Toronto. 

Dr.  K.  Travers  Smith  has  been  appointed 
to  the  chair  of  materia  medica,  therapeutics 
and  pharmacology  in  the  school  of  surgery  of 
the  Koyal  College  of  Surgeons  in  Ireland. 


DISCUSSION  AND  COBBESPONDENCB 

EVmENCE    BEARING    ON    THE    ORIGIN    OF    HUMAN 
TWINS  FROM  A  SINGLE  OVUM 

On  the  supposition  that  twins  originate 
always  from  two  ova,  and  that  the  chances 
are  even  as  to  whether  an  individual  of  a  pair 
of  twins  is  to  be  male  or  female,  the  ratio  of 
like  pairs  to  those  whose  members  are  of  dif- 
ferent sex  may  be  worked  out  according  to 
the  laws  of   chance.     The  Mendelian   ratio 
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under  correspondinsr  circumstances  is  1:2:1; 
that  is,  there  should  be  one  pair  of  boys,  to  two 
mixed  pairs,  to  one  pair  of  girls.  In  other 
words,  if  the  members  of  a  pair  of  twins  al- 
ways developed  from  separate  ova,  we  should 
expect  to  find  twice  as  many  pairs  whose  mem- 
bers difPer  in  sex,  as  there  are  pairs  of  girls, 
or  pairs  of  boys.  I  have  been  able  to  think  of 
no  factor  which  may  reasonably  be  supposed 
to  be  acting  in  a  constant  direction  to  alter 
this  ratio. 

I  have  undertaken  to  compare  with  this 
hypothetical  ratio  the  ratio  found  among 
births  of  twins  in  this  country.  My  data 
number  3,334  twin  births  which  occurred  in 
the  states  of  Connecticut,  Maine  and  Ver- 
mont during  the  years  1899  to  1912.  Of  this 
number  1,118  are  pairs  of  boys,  1,193  are  boy 
and  girl,  and  1,023  are  pairs  of  girls.  This 
is  almost  a  1:1:1  ratio,  showing  the  effect, 
however,  of  the  predominance  of  male  births. 
There  is  obviously  a  large  excess  of  pairs  sim- 
ilar in  sex  over  what  is  to  be  expected  on  the 
supposition  that  twins  originate  in  all  cases 
from  separate  ova,  an  excess  of  more  than  500 
pairs  of  boys,  and  almost  500  pairs  of  girls. 

This  seems  to  point  towards  the  conclusion 
that  twins  may  originate  from  a  single  fer- 
tilized ovum.  In  the  light  of  present  knowl- 
edge this  certainly  is  a  possible  explanation  of 
the  statistics.  If  the  figures  given  will  bear 
this  interpretation,  we  may  say  that  less  than 
half  (44.3  per  cent.)  of  the  twin  births  of  sim- 
ilar sex,  or  less  than  one  third  (28.4  per  cent.) 
of  all  twins,  originate  from  one  ovum,  while 
slightly  more  than  half  (55.7  per  cent.)  of 
those  of  similar  sex  have  developed  simul- 
taneously from  two  separate  ova. 

Margaret  V.  Cobb 
Falls  Church,  Va. 

naturalist's  direotory 

To  THE  EorroR  of  Science:  As  you  haye 
given  liberal  space  to  criticize  the  book,  you 
will  doubtless  be  willing  to  give  space  in 
which  I  can  explain  the  matter. 

In  the  first  place  this  book  has  not  been 
issued  for  some  eight  years,  and  in  getting  out 


the  new  edition  I  decided  that  not  a  single 
name  would  be  included  unless  I  had  a  request 
that  the  name  should  be  included  from  each 
party.  If  you  find  that  there  are  a  good  many 
naturalists  omitted  from  the  directory,  it  was 
because  they  were  too  busy,  or  more  likely  too 
careless  of  such  matters  to  take  time  to  return 
the  blanks  which  I  sent  them.  Every  nat- 
uralist of  any  consequence,  and  a  great  many 
collectors,  received  three  notices  each  and  none 
of  the  names  were  included  in  the  book  unless 
they  replied. 

Since  getting  out  the  work  some  of  these 
noted  scientists  have  taken  time  to  write  three 
or  four  criticisms  of  the  book,  while  they  would 
not  take  time  before  publication  to  even  sign 
their  names  to  the  blanks  I  sent  them.  There 
are  a  few  typographical  errors  in  the  book  as 
there  are  bound  to  be  in  any  work  of  this  kind, 
and  the  transposition  of  two  or  three  entries, 
to  which  you  have  taken  great  pains  to  call 
attention,  was  caused  by  the  misplacement  of 
one  or  two  linotype  slugs. 

It  is  my  intention  to  get  out  another  edition 
of  the  Naturalist's  Directory  in  a  year  from 
now,  and  I  hope  naturalists,  generally,  will 
be  as  free  with  their  assistance  in  bringing  the 
new  edition  up  to  date,  as  they  have  been  in 
criticizing  the  edition  just  published. 


S.  E.  Cassino 


Salem,  Mass. 


SCIENTIFIC  BOOKS 

Die  Variolation  im  achtzehnten  Jahrhunderi, 
Ein  historischer  Beiirag  zur  Immunitatafor* 
schung.  By  Arnold  C.  Klebs.  Giessen, 
A.  Topelmann.    1914.    8vo.    Pp.  78. 

Few  physicians  know  that  throughout  the 
entire  eighteenth  century,  and  before  Jenner's 
time,  there  was  a  vast  wave  of  experimental 
research  in  the  problem  of  preventive  inocula- 
tion against  disease,  now  almost  forgotten. 
Starting  in  1713,  it  passed  into  a  period  of 
twenty  years'  stagnation  about  1727,  wiUi  a 
revival  in  1746  and  a  truly  scientific  phase 
during  1764-98.  When  a  bibliography  of  some 
600  titles,  by  the  author  of  the  aboYe  mono- 
graph, was  shown  to  a  highly  educated  physi- 
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cian,  he  said:  '^  Yea,  but  all  that  is  merely  a 
fragment  of  the  huge  literature  of  vaccina- 
tion!" not  realizing  that  variolation  and 
vaocination  are  distinct  and  separate  epi- 
sodes in  medical  history.  Variolation  is  pre- 
rentive  inoculation  against  smallpox  by  means 
of  yiruB  taken  from  the  human  subject.  In 
vaccination,  the  virus  is  supposed  to  be  modi- 
fied or  attenuated  by  transmission  through  the 
body  of  the  cow.  The  recent  application  of 
such  tenns  as  "  vaccines  *'  or  "  vaccinotherapy  " 
to  diseases  other  than  smallpox,  although  now 
likely  to  remain  current,  is  inexact  and  un- 
scientific, since  none  of  the  non-Jennerian 
"  vaccines  "  are  passed  through  the  cow. 

Dr.  Elebs,  who  has  gone  into  this  subject 
more  extensively  than  any  one  else,  has,  in 
his  memoir,  amplified  the  admirable  paper,  read 
at  the  Johns  Hopkins  Hospital  in  1912,  by  an 
examination  of  literature  covering  over  1,200 
titles.^  Only  von  Pirquet  has  appreciated  the 
importance  of  this  vast  literature,  which  he 
has  declared  to  be  too  overwhelming  and  dis- 
tracting for  investigation.  The  object  of 
Elehs's  memoir  is  to  show  the  importance  of 
^'historical  medicine"  in  the  illumination  or 
interj>retation  of  present-day  problems.  For 
instance,  the  extensive  experiments  in  inocu- 
lation of  smallpox  which  Councilman,  Brinker- 
ho£f  and  Tyzzer  made  upon  anthropoid  apes  at 
Manila,  did  not  throw  any  such  light  upon  the 
subject  as  the  thousands  of  successful  inocu- 
lations made  upon  man  in  the  eighteenth 
century.  Dr.  Klebs  regards  variolation  as  a 
remarkable  example  of  the  value  of  folk  intui- 
tions in  etiology  and  therapy.  Many  impor- 
tant advances  in  practical  medicine  have  un- 
doubtedly come  from  the  non-medical,  but 
these  can  hardly  be  said  to  have  arisen  from 
the  great  mass  of  the  people,  rather,  on  the 
primitive  minds,  adacripti  glehcB,  whose 
mental  development  was  a  little  higher  than 
the  average.  The  usual  process  in  evolution 
is  that  out  of  a  vast  number  of  i>eople  of 
primitive    minds,    ndscriptua    gleba,    whose 

^A  remarkably  complete  bibliography  of  vario- 
lation, down  to  Jenner's  time,  and  of  vaccination 
(179S-1861)  was  printed  (not  pubUshed)  by  Dr. 
Lndwig  Pfeiffer  (of  ' * Pestilentia  in  nummis'') 
about  1863. 


mental  processes  are  nearly  all  exactly  alike, 
there  arises  occasionally  one  in  whom  a  more 
specialized  type  of  mind  is  bom,  through  suffer- 
ing or  other  experience.     Then,  as  Emerson 
says,  '^all  things  are  at  stake."     The  inter- 
esting thing   about  variolation   is  that,  like 
the  primitive  chipped  flints  all  over  the  globe, 
or    the   ever-recurring   themaia   of   folk-lore, 
it  seems  to  have  arisen  spontaneously  among 
different  savage  or  semi-civilized  races.     In 
this  monograph  it  is  shown  that  variolation 
has  been  practised  from  a  remote  period  in 
China   and  India   and   among  such   African 
tribes  as  the  Somalia,  Ashantis  and  Wagandas. 
Cotton  Mather  is  said  to  have  first  heard  of 
the  practise  from  his  African  slave,  Onesimus. 
Baas's  statement  that  inoculation  is  mentioned 
in  the  Atharva  Veda  is,  however,  unverifiable. 
In  (Germany  and  Russia,  the  custom  of  "buy- 
ing the  smallpox  "  was  known  from  the  seven- 
teenth century  on,  variolation  being  produced 
by   bringing   the   scabs,   purchased   in   open 
market,  or  the  pus  in  contact  with  the  skin. 
This  was  probably   a  phase  of  the  ancient 
sui)erstition  of  the  sympathetic  transference  of 
disease.     In  1713,  smallpox  inoculation  was 
brought  to  European  attention  from  Oriental 
sources   by   Emanuel   Timoni,   who   had   his 
daughter    inoculated    in    1717.      Lady    Mary 
Montagu  followed  with  the  inoculation  of  her 
infant  daughter  in  April,  1721,  and,  on  June 
26,  1721,  Zabdiel  Boylston  of  Boston,  Mass., 
began  his  long  series  of  inoculations  in  which, 
by  1762,  he  had  2,124  cases,   with  only  80 
deaths,  while,  in  1743,  Kirkpatrick,  in  South 
Carolina,  had  nearly  1,000  cases,  with  8  deaths. 
At  this  time  the  modus  operandi  was  incision, 
with  sometimes  a  dietetic  and  depletory  "  pr^- 
aration,"  usually  blood-letting   and  purging. 
In  1760,  Robert  and  Daniel  Sutton  were  in- 
oculating by  puncture,  discarding  the  depletory 
regimen  for  the  more  sensible  strengthening 
of  the  patient  by  dietetic  and  hygienic  means, 
and  had  some  30,000  cases,  with  about  4  per 
cent,  mort-ality.    Attenuation  of  the  virus  was 
attempted  by  passing  it  through  several  human 
subjects   (Kirkpatrick's   arm-to-arm  method), 
by  using  very  small  quantities,  by  dilution 
with  water,  calomel,  etc.,  or  by  choosing  the 
virus  at  the  crude  or  unripe  stage.    The  author 
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cites  experiments  which  would  stand  compari- 
son with  those  carried  out  in  modem  labora- 
tories, especially  those  tabulated  from  William 
Watson's  series  of  17d8,  in  which  it  is  seen 
that  Jenner  did  not  initiate  experimental  re- 
search upon  the  subject  but  rather  derised  or 
followed  lines  already  established  before  him. 
The  most  scientific  worker  in  the  field  was 
Angelo  Gatti  of  Pisa,  who  obtained  permission 
to  inoculate  in  Paris  by  the  rational  method 
of  puncture  and  preparation  in  1769.  Oatti 
maintained  that  smallpox  is  always  caused  by 
the  introduction  into  the  body  of  a  foreign 
body,  which  is  in  the  nature  of  a  si)ecific  virus 
in  that  it  reproduces  itself  and  multiplies, 
the  disease  being  communicated  by  contact, 
inhalation  or  ingestion.  He  waxed  furious 
against  the  senseless  practise  of  weakening  the 
patient  by  bleeding  and  purging,  adopted 
Sutton's  open-air  and  hydropathic  regime,  and 
offered  prizes  in  real  money  for  any  authenti- 
cated case  of  reinfection  after  inoculation. 
Such  cases  he  regarded  as  eruptions  from  a 
mixed  infection  of  other  exanthems,  such  as 
scarlatina  or  measles,  which  he  also  thought 
capable  of  transference  by  inoculation.  The 
main  difficulty  with  Yariolation  was  that  each 
inoculated  person  was  a  possible  "  carrier  "  of 
the  disease,  and  this  occasioned  Gatti  and  his 
associates  considerable  trouble  in  Paris.  In 
the  meantime,  Tronchin,  Tissot,  Mead  and 
other  eminent  physicians  were  influential  in 
spreading  the  practise,  which  became  a  common 
preventive  measure  in  America  during  the 
Revolutionary  War.  In  1768,  Thomas  Dims- 
dale  was  invited  to  St.  Petersburg  to  inoculate 
Catherine  the  Great  and  her  son,  receiving 
for  his  trouble  a  barony,  $50,000  down,  an 
annuity  of  $2,500,  $10,000  for  his  expenses  and 
handsome  gifts  of  diamonds  and  furs.  Jenner's 
experiments  of  1796-8  soon  swept  variolation 
from  the  field,  for  the  sufficient  reason  that 
there  was  little  mortality  and  no  possibility  of 
transference  of  the  disease  by  the  vaccinated 
person.  Variolation  was  declared  a  felony  by 
Act  of  Parliament  in  1840. 

Dr.  Klebs's  memoir  is  well  worthy  of  peru- 
sal by  all  who  are  interested  in  the  history  of 
preventive  inoculation.  Its  permanent  value 
is  that  it  obviates  the  boresome  necessity  of 


investigating  the  huge  literature  of  variola- 
tion, covering  even  the  secular  memoirs  of 
eighteenth  century  celebrities.  Its  engaging 
style  makes  it  eminently  readable,  revealing 
everywhere  the  spirit  of  its  genial  author. 

F.  H.  Gabrisok 
AaMT  MsDiCAL  Museum 

A  Primer  on  AUemating  Currents.    By  W.  G. 

Bhodes.     Longmans,    Green   &    Company. 

1912.    Pp.  146. 

Although  this  book,  according  to  the  author, 
is  primarily  intended  for  students  preparing 
for  the  alternating  current  part  of  the  ordi- 
nary grade  examination  in  electrical  engineer- 
ing  of  the  city  and  guilds  of  London,  it  should 
be  useful  to  those  desiring  a  very  brief  ele- 
mentary course  on  alternating  currents  and 
alternating  current  machinery.  The  book  is 
primarily  adapted  to  the  use  of  evening  clasiaes 
in  technical  schools,  and  is  written  in  such  a 
way  that  no  knowledge  of  mathematics  is  re- 
quired beyond  the  elements  of  algebra.  In 
order  to  avoid  the  necessity  for  the  students  in 
these  classes  to  possess  a  multiplicity  of  books, 
such  simple  mathematical  relations  as  are 
necessary  for  the  development  of  the  subject 
are  proved  in  the  first  chapter  of  the  book. 
For  a  similar  reason,  some  useful  constants 
and  a  short  table  of  logarithms  are  given. 

The  early  chapters  of  the  book  are  devoted  to 
developing  the  elementary  principles  of  mag- 
netism, induction  and  alternating  currents. 
Alternating  currents  in  circuits  containing 
inductance  and  capacity  are  briefiy  considered. 
The  rest  of  the  book  deals  with  transformers, 
synchronous  motors,  induction  motors  and 
rotary  converters.  In  this  part  of  the  book  use 
is  made  of  simple  vector  diagrams.  At  the  end 
of  the  book  a  few  pages  are  given  to  the  ele- 
mentary principles  underlying  transmission  of 
electrical  energy  and  to  simple  power  measure- 
ments. The  usefulness  of  the  book  is  increased 
by  the  addition  of  a  number  of  examples  with 
answers  which  are  given  at  the  end  of  each 
chapter. 

This  little  book  is  well  adapted  for  the  pur- 
pose for  which  it  is  intended.  One  should 
exx>ect  to  find  in  its  145  pages  more  than  a 
most  brief  and  elementary  treatment  of  the 
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broad  subject  of  alternating  current  and  alter- 
nating current  machinery. 

Ealph  B.  Lawbekoe 

iU&tnating   Current   Machinery.     By   Barr 
^d  Abchibald.    The  Macmillan  Company. 
496  pages  and  16  plates. 
I^e  title  of  this  book  is  too  broad  and  some- 
^^at  misleading  as  only  certain  tyjpea  of  alter- 
nating  current    machinery    are    considered, 
namely:  the  transformer,  the  alternator,  and 
the  rotary  converter.    No  mention  is  made  of 
induction  machines    or    of   the   synchronous 
motor.   The  first  chapters  are  devoted  to  com- 
plex wave  forms  and  their  analysis  and  to  the 
properties   of    insulating    materials   used    in 
alternating  current  machinery.    The  insulation 
of  transformers  and  generators  is  also  briefly 
considered.    The  remaining  chapters  deal  with 
the  theory  and  the  design  of  the  transformer, 
the  alternator  and  the  rotary  converter.    Three 
chapters  are  devoted  to  the  transformer.    Two 
of  these  are  given  up  to  the  consideration  of 
the  fundamental  principles,  construction  and 
vector  diagrams,  while  the  third  is  confined 
entirely  to  design.     Some  examples  of  differ- 
ent designs  are  included.    Nine  of  the  remain- 
ing twelve  chapters  deal  with  the  alternator. 
The  mechanical   construction   of   alternators, 
different  types  of  armature  windings,  harmon- 
ics caused  by  teeth,  and  the  magnetic  circuit 
*w  discussed  in  the  first  of  these  chapters. 
Several  chapters  are  devoted  to  the  discussion 
of  annature  reaction,  voltage  regulation  and 
i'egolation  tests.    The  effect  of  a  sudden  short 
circuit  is  also  considered.     The  discussion  of 
the  losses,  efficiency  and  heating  of  alternators 
is  also  given  considerable  space.    One  chapter 
is  devoted  to  the  parallel  operation  of  alter- 
nators.    The  last  chapter  on   alternators,   a 
chapter  of  about  forty  pages,  deals  only  with 
design.    Several  examples  of  design  are  gr^^en. 
The  remaining  three  chapters  are  confined  to 
the  rotary  converter  and  take  up  the  trans- 
formation  voltage   ratio,    armature   reaction, 
armature  heating  and  output    Voltage  regu- 
lation, losses  and  efficiency,  methods  of  start- 
ing and  parallel  working  are  discussed.    The 
last  chapter  of  the  book  deals  entirely  with 
^^  design  of  converters,  and  as  in  the  other 


chapters  on  design,  examples  of  the  design  of 
several  converters  are  given.  It  is  unfortunate 
that  the  author  has  used  clockwise  and  anti- 
clockwise directions  of  rotation  indiscrimi- 
nately on  the  vector  diagrams  to  indicate  a 
positive  direction  of  rotation.  Although  an 
arrow  is  added  to  each  vector  diagram  to  indi- 
cate which  direction  of  rotation  has  been 
adopted,  the  lack  of  a  definite  convention  in 
this  connection  is  apt  to  lead  to  confusion. 
The  book  is  in  general  well  arranged  and  should 
be  a  valuable  one  alike  to  the  student  and  the 
engineer.  Balph  B.  Lawrence 


SCIENTIFIC   J0UBNAL8   AND   ABTICLE8 

The  opening  (January)  number  of  volume 
16  of  the  Transactions  of  the  American  Mathe- 
matical  Society  contains  the  following  papers : 

G.  M.  Green :  "  On  the  theory  of  curved  sur- 
faces, and  canonical  systems  in  projective  dif- 
ferential geometry.^ 

H.  S.  White:  "The  multitude  of  triad  sys- 
tems on  81  letters." 

G.  A.  Miller:  "The  0-subgroup  of  a  group." 

B.  L.  Moore :  "  On  a  set  of  postulates  which 
suffice  to  define  a  number-plane." 

W.  0.  Graustein :  "  The  equivalence  of  com- 
plex points,  planes,  lines  with  respect  to  real 
motions  and  certain  other  groups  of  real 
transformations." 

J.  E.  Bowe:  "Invariants  of  the  rational 
plane  quintic  curve  and  of  any  rational  curve 
of  odd  order." 

M.  G.  Gaba :  "  A  set  of  postulates  for  gen- 
eral projective  geometry." 

Virgil  Snyder  and  F.  B.  Sharpe :  "  Certain 
quartic  surfaces  belonging  to  infinite  discon- 
tinuous cremonian  groups." 

Joseph  Slepian :  "  The  functions  of  a  com- 
plex variable  defined  by  an  ordinary  differen- 
tial equation  of  the  first  order  and  the  first 
degree." 

Arthur  Banum:  "On  the  differential  geom- 
etry of  ruled  surfaces  in  4-space  and  cyclic 
surfaces  in  3-space." 

The  February  number  (Vol.  21,  No.  6)  of 
the  BiUletin  of  the  American  Mathematical 
Society  contains:  Beport  of  the  eighth  regu- 
lar meeting  of  the  Southwestern  section,  by  O. 
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D.  Keilogg;  ''Note  on  the  potential  and  tlie 
antipotential  group  of  a  given  group/'  by  G. 
A,  Miller;  "The  equation  of  Picard-Fuchs 
for  an  algebraic  surface  with  arbitrary  singu- 
larities," by  S.  Lefschetz;  Beview  of  Man- 
ning's Geometry  of  Four  Dimensions^  by  J.  L. 
Coolidge;  "Shorter  Notices";  Sduroder's 
Entwicklung  des  mathematischen  TJnterrichts 
an  den  hoheren  Madchenadhulen  Deutschlands> 
by  £.  B.  Cowley;  de  Montessus  and  d'Ad- 
h^mar's  Calcul  num^rique  and  Dickson's  Ele- 
mentary Theory  of  Equations,  by  R.  D.  Car- 
michael;  Smith's  Teaching  of  Geometry  and 
Smith  and  Mikami's  History  of  Japanese 
Mathematics,  by  J.  V.  McKelvey;  Study's  Die 
realistische  Weltansicht  und  die  Lehre  vom 
Raume  and  Jordan  and  Fiedler's  Contribution 
i  I'Etude  des  Courbes  convezes  ferm6e8  et  de 
certaines  Courbes  qui  s'y  rattachent,  by  Arnold 
Emch;  Mrs.  Gifford^s  Natural  Sines  to  Every 
Second  of  Arc,  and  Eight  Places  of  Decimals, 
by  D.  E.  Smith;  Cobb's  Applied  Mathematics, 
by  E.  B.  Lytle;  von  Sanden's  Praktische 
Analysis  and  Hjelmslev's  Darstellende  Geo- 
metric, by  Virgil  Snyder;  "Notes";  and 
"New  Publications." 


/f 


^HB  March  number  of  the  Btdletin  con- 
ains:  Beport  of  the  twenty-first  annual 
meeting  of  the  society,  by  F.  N.  Cole; 
Beport  of  the  winter  meeting  of  the  society  at 
Chicago,  by  H.  E.  Slaught;  "  The  structure  of 
the  ether,"  by  Harry  Bateman ;  "  Shorter 
Notices  " :  Killing  and  Hovestadt's  Handbuch 
des  mathematischen  Unterrichts,  Band  II,  by 
D.  D.  Leib;  Cahen's  Th^orie  des  Nombres, 
Tome  premier,  and  Darboux's  Th^orie  g6n- 
€rale  des  Surfaces,  premiere  Partie,  by  T.  H. 
GronwaU;  "Notes";  and  "New  Publica- 
tions." 


SPECIAL  ABTICLES 


INTERPOLATION  AS  A  MEANS  OF  APPROXIMATION  TO 
THE  GAMMA  FUNCTION  FOR  HIGH  VALUES  OF  tl  ^ 

Various  approximations  to  the  value  of  r(n) 
when  n  is  large  have  been  suggested  by  difFer- 
ent  workers  and  are  in  every-day  use.     In 

1  Papers  from  the  Biological  Laboratory  of  the 
Maine  Agricultural  Experiment  Station,  No.  80. 


actual  statistical  practise  the  one  which  has 
appealed  to  the  writer  as  most  satisfactory, 
having  regard  to  ease  of  calculation  and  degree 
of  accuracy  of  result,  is  that  of  Forsyth,* 
which  is 


This  is  in  error  (in  defect)  in  the  proportion 
of  l/240n». 

It  lately  occurred  to  me  that  possibly  a 
further  saving  of  labor  in  computation,  with- 
out loss  of  accuracy,  could  be  made  by  inter- 
polating in  a  table  of  log  |n  to  get  log  Tin). 

Tables  of  the  sums  of  the  logarithms  of  the 
natural  numbers  have  recently  been  made 
readily  available  to  statistical  workers  from 
different  sources.*  Such  tables  all  proceed,  of 
course,  by  integral  steps  of  the  argument  n. 
The  question  then  is  to  determine  what  the 
order  of  magnitude  of  the  error  will  be  if  one 
interpolates  from  such  a  table  proceeding  by 
integral  steps,  in  order  to  determine  r(n). 
The  relation 

r(n+l)=in  (i) 

is  exact  when  n  is  an  integer.  How  gre&l  is 
the  inequality  when  n  is  not  integral  but 
fairly  large? 

To  test  this  matter  I  asked  Mr.  John  Bice 
Miner,  the  staff  computer  of  the  laboratory,  to 
carry  through  the  computations  for  a  short 
series  of  representative  values  of  n.  This  he 
has  done,  with  the  results  set  forth  in  Table  L, 
for  which  I  am  greatly  obliged.  It  should  be 
said  that  in  all  the  computations  seven-plaoe 
logarithms  only  have  been  used.  The  first 
column,  headed  ''  exact  value,"  gives  the  result 
obtained  by  using  the  value  of  log  T(x)  for 
a;  =  1.123  from  Legendre's  tables,  and  then 
summing  the  logarithms  up  to  n  —  1  for  each 
desired  value.  This  is  the  usual  process,  de- 
pending on  the  relation 

tForsTth,  Brit.  Assoc.  Bept.  for  1883,  p.  47. 

»C/.  Pearl  and  McPheters,  Amer,  Nat.,  Vol 
XLV.,  1911,  p.  756.  More  recently  a  longer  table 
of  sums  of  logarithms  has  been  published  in  Pear- 
son's  "Tables  for  Statisticians  and  Biometri- 
elans,"  Cambridge,  1914. 
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r(n+l)  =  nr(n)=n(n  — l)(n  — 2) 

.  .  .  (»  — r)r(n  —  r).     (ii) 

It  becomes  an  exceedingly  tedious  operation 
when  n  has  a  value  of  over,  say,  20.  In  calling 
this  the  "  exact ''  value  in  the  table  the  inten- 

• 

tion  is  merely  to  convey  the  idea  that  the  only 
approximation  involved  is  that  incident  upon 
the  use  of  7-place  logarithms,  the  process 
per  86  being  an  exact  one.  The  fourth  and 
fifth  columns  of  the  table  give  the  results  ob- 
tained by  using  the  values  of  log  \n,  their  first 

second  and  third  differences,  in  the  usual  ad- 
vancing difference  interpolation  formula 


(iii) 


TABLX  I 

Vailueg  of  log  T  (n)  hy  Different  Methods 


Exact 

Vain* 

Forajth's 

AppToxima- 

tion 

Interpol*- 
tion  Using 

1.4613860 

11.0834931 

28.9687108 

88.6594185 

107.7486704 

1.4618679 

11.0884916 

28.9637096 

38.6594126 

107.7496692 

1.4619188 

11.0835609 

23.9687886 

88.6594251 

107.7498727 

Interpolar 

tion  using 

A« 

1.4610009 

11.0884986 

28.9687119 

88.6594138 

107.7492870 


*^om  this  table  it  is  evident  that  the  interj^ 

P^^«tion    method,  when  third  differences  &n 

^^  ^ves  values  slightly  better  than  thosem 

^oiayi^h's  method  when  n  ^  26.    For  n  =  7f  ^)r 

^^     "the   interpolation   method   using   only 

^^^^      differences    gives    an    approximation 

"^<^iently  close  for  all  practical  statistical 

P^ipoaes.    Aj3  to  the  labor  involved,  there  is  no 

\^\  ^xnount  of  choice  between  Forsyth's  and 

,     ^^tcrpolation  method,  but  on  the  whole 

^  appears  to  be  a  distinct,  if  small,  advan- 

^      ^^  favor  of  the  interpolation. 

Batmond  Pearl 


^^^     ajeOLOGICAL  SOCIETY   OF  AMERICA 

^^^^   twenty-seventh  annual  meeting  of  the  Qeo- 

^^   Society  of  America  was  held  at  the  Acad- 

^  ^^  Natural  Sciences,  Philadelphia,  December 

r*^»    1914,  under  the  presidency  of  Dr.  George 

11  ^^ker,  of  the  United  States  G«ologieal  Survey, 

^^'^^gton,  D.  C.    On  account  of  Dr.  Becker's 


enforced  absence  through  illness,  the  sessions  were 
presided  over  by  Vice-presidents  Waldemar  Lind- 
gren  and  Horace  B.  Fatten.  In  attendance  there 
were  registered  117  Fellows  of  the  Society  and  the 
number  of  students  and  others,  including  members 
of  the  American  Association  for  the  Advancement 
of  Science  who  were  present  at  the  sessions, 
swelled  the  attendance  to  more  than  200,  making 
this  one  of  the  most  largely  attended  meetings  in 
the  history  of  the  society. 

At  the  iirst  general  session  of  the  society  Dr. 
Samuel  G.  Dixon,  president  of  the  Academy  of 
Natural  Sciences,  welcomed  the  visiting  geologists 
and  paleontologists,  making  them  feel  very  much 
at  home  as  the  guests  of  the  historic  academy. 

The  report  of  the  council,  as  submitted  in  print, 
showed  that  the  present  enrollment  of  the  society 
is  3^,  aside  from  the  19  new  fellows  elected  at 
the  meeting  but  who  had  not  yet  qualified.  Dur- 
ing the  year  1914  the  society  lost  five  fellows  by 
death:  Alfred  E.  Barlow,  Albert  S.  Bickmore,  Hor- 
ace C.  Hovey,  A.  B.  WUmott  and  Newton  H. 
Winchell;  and  three  correspondents:  H.  Bosen- 
busch,  Eduard  Suess  and  Th.  Tschemyschew.  The 
treasurer's  report  showed  that  the  society  was  in  a 
flourishing  condition  financiaUy  and  the  editor's 
report  indicated  an  unusual  activity  in  publication 
during  the  past  year. 

The  iMipers  presented  in  the  three  general 
sions  of  the  society  were  as  follows: 

Belaiion  of  Bacteria  to  Deposition  of  Calciwn  Car 

honate:  Kabl  F.  Exllxbman. 

At  the  suggestion  of  Dr.  T.  Wajland  Vaughan, 
bacterial  studies  of  water  and  bottom  mud  from 
the  Great  Salt  Lake,  and  sea  water  and  bottom  de- 
posits from  the  vicinity  of  Florida  and  the  Ba- 
hamas were  undertaken  in  the  hope  of  supplement- 
ing the  work  of  Vaughan,^  of  Drew*  and  of  Dole* 
in  regard  to  the  probable  agencies  concerned  in 
the  precipitation  of  calcium  carbonate  and  the 
formation  of  oolitea 

It  has  been  possible  to  form  calcium  carbonate 
by  the  action  of  bacteria  on  various  soluble  salts  of 
calcium  both  in  natural  waters  and  in  synthetic 
mixtures.     The  most  important  natural  precipita- 

IT.  Wayland  Vaughan,  BuQ.  Oeol,  Boo,  Am,, 
Vol.  25,  No.  1,  p.  59,  March,  1914.  Also  PubUca- 
tion  No.  182,  Gamegie  Inst,  of  Washington,  pp. 
49-67. 

2  G.  H.  Drew,  Publication  No.  182,  Gamegie  Inst, 
of  Washington,  pp.  49-67. 

t  R  B.  Dole,  Publication  No.  182,  Gamegie  Inst, 
of  Washington,  pp.  69-78. 
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tion  is  probably  the  tranflfonnatioii  of  caleimn 
carbonate  by  the  combined  action  of  ammonia^ 
produced  by  bacteria  either  by  the  denitrification 
of  nitrates  or  by  the  fermentation  of  protein,  to- 
gether with  carbon  dioxide,  produced  either  by  the 
respiration  of  large  organisms  or  the  fermentation 
of  carbohydrates  by  bacteria.  Both  ordinary  crys- 
tals of  calcium  carbonate  and  oolites  may  be  pro- 
duced by  the  growth  of  mixed  cultures  of  bac- 
teria, either  in  salt  or  fresh  water.  The  zonal 
structure  of  the  oolites  of  bacterial  origin  and  of 
those  found  in  nature  in  oolitic  deposits  appears 
to  be  exactly  the  same;  undoubtedly  this  shows  the 
similarity  of  the  processes  of  their  origin. 

Cordl  Beefs  and  Beef  Corais  of  the  Scuiheasiem 
United  States,  Their  Qeologio  History  and  Their 
Significance:  Thomas  Watland  Vaughan. 
After  briefly  alluding  to  some  of  the  more  re- 
cent publications  on  coral  reefs,  the  author  stated 
what  in  his  opinion  were  the  necessary  lines  of 
investigation  in  order  to  understand  the  ecologic 
factors  influencing  coral  reef  development,  the  con- 
structional rOle  of  corals  and  other  agents,  and  the 
series  of  geologic  events  which  preceded  any  par- 
ticular coral  reef  development.  The  geologic  his- 
tory of  the  extensive  coral  reefs  of  the  southeast- 
em  United  States  and  nearby  West  Indian  islands, 
which  have  been  the  subject  of  investigation  for  a 
number  of  years,  was  outlined  and  the  bearing  they 
have  on  the  theory  of  coral  reef  formation  was 
'indicated. 

The  author  stated  his  conclusions  regarding  the 
Florida  coral  reefs  as  follows:  (1)  Corals  have 
played  a  subordinate  part,  usually  a  negligible  part, 
in  the  building  of  the  Floridian  plateau;  (2)  every 
conspicuous  development  of  coral  reefs  or  reef 
corals  took  place  during  subsidence;  (3)  in  every 
instance  the  coral  reefs  or  reef  corals  have  de- 
veloped on  platform  basements  which  owe  their 
origin  to  geologic  agencies  other  than  those  de- 
pendent on  the  presence  of  corals. 

The  older  Tertiary  reefs  and  reef  corals  of  St. 
Bartholomew,  Antigua  and  Anguilla  all  grew  on 
subsiding  basements.  The  relatively  small  propor- 
tion of  the  contribution  by  corals  to  calcareous 
sediments  in  Florida,  the  Bahamcui  and  the  West 
Indies  was  shown. 

It  was  shown  that  the  Floridian  plateau  was  sim- 
ilar in  configuration  to  the  Mosquito  Bank  off 
Nicaragua,  to  Campeche  Bank  off  Yucatan  and  to 
Georges  Bank  off  Massachusetts;  the  east  side  of 
the  Floridian  plateau  is  similar  to  the  continental 
shelf  off  Cape  Hatteras.  The  platform  which  sup- 
ports the  reef  along  the  east  coast  of  Florida  ex- 


tends beyond  the  reef  limits  northward  of  Fowey 
Bock.  The  reef  platform  of  the  Great  Barrier  Beef 
of  Australia  is  similar  to  the  continental  shelf  of 
eastern  North  and  Central  America,  and  it  con- 
tinues south  of  the  reef  limits.  Bosalind  Bank, 
Caribbean  Sea,  was  compared  with  Baagiroa, 
Paumotus,  which  is  similar  in  essential  features. 
The  complex  history  of  the  coral  reef  foundations 
in  Florida,  Antigua,  St.  Martin,  Anguilla  and 
Bermuda  was  described,  and  it  was  stated  that 
the  formation  of  the  platforms  could  not  be  re- 
ferred solely  to  Pleistocene  time. 

Attention  was  directed  to  the  facts  that  around 
the  Island  of  Saba,  in  which  volcanic  activity  has 
so  recently  ceased  that  the  crater  is  still  preserved, 
there  was  scarcely  any  platform  at  all ;  that  in  the 
case  of  the  young  but  slightly  older  volcanic  island 
of  St.  Kitts,  the  platform  was  narrow,  while  the 
geologically  much  older  islands  standing  above 
the  Antigua-Barbuda  bank,  the  St.  Martin 
plateau,  and  the  Virgin  Bank,  rise  above  platforms 
which  are  miles  across  and  have  an  area  many  times 
greater  than  that  of  the  present  land  surfaces. 
Width  of  platform  is  therefore  indicative  not  of 
the  amount  of  submergence,  but  of  the  stages  at- 
tained by  planation  processes. 

The  conclusions  were  summarized  as  f oHowb  : 

1.  Critical  investigations  of  corals  as  construc- 
tional geologic  agents  are  bringing  constantly  in- 
creasing proof  that  they  are  not  so  important  as 
was  long  believed,  and  that  many  of  the  phenom- 
ena formerly  attributed  to  them  must  be  accounted 
for  by  other  agencies.  Here  it  should  be  empha- 
sized that  the  ecology  of  probably  no  other  group 
of  marine  organisms  is  known  nearly  so  thoroughly 
as  that  of  corala 

2.  All  known  modem  off-shore  reefs  which  have 
been  investigated  grow  on  platforms  which  have 
been  submerged  in  recent  geologic  time. 

3.  No  evidence  has  as  yet  been  presented  to  show 
that  any  barrier  reef  began  to  form  as  a  fringing 
reef  on  a  eloping  shore  and  was  converted  into  a 
barrier  by  subsidence;  but  it  is  clear  that  many, 
if  not  all  barrier  reefs  stand  on  marginal  plat- 
forms which  already  existed  previous  to  recent  sub- 
mergence and  the  formation  of  the  modem  reefs. 

4.  Study  of  the  geologic  history  of  c»ral  reef 
platforms  has  established  that  there  were  platforms 
In  early  Tertiary  time  on  the  site  of  many  of  the 
present-day  platforms,  and  evidence  has  not  as  yet 
been  adduced  to  prove  long-continued,  uninter- 
rupted subsidence  in  any  coral  reef  area.  There 
have  been  many  oscillations  of  sea  level  and  re- 
cent submergence  is  probably  complicated  in  many 
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areas  bj  differential  emstal  movemeiLt  coneomi- 
tant  with  inerease  in  volume  of  oceanic  water 
through  deglaciation. 

5.  The  width  of  a  submerged  platform  border- 
ing a  land  area  is  indicative  not  of  the  amount  of 
sabmergence,  but  of  the  stage  attained  by  plana- 
tion  processes.  Other  conditions  being  similar,  the 
longer  the  period  of  activity  of  such  processes  the 
wider  will  be  the  platform. 

6.  The  principal  value  of  the  coral  reef  investi- 
gation to  geology  consists  not  so  much  in  what  has 
been  found  out  about  corals  aa  in  the  study  of  a 
eomplex  of  geologic  phenomena,  among  which  coral 
reefs  are  only  a  conspicuous  incident. 

Canues  Producing  Scratched,  Impressed,  Fractured 
and  Mecemented  Pehhles  in  Anoieni  Conglomer- 
ates: JGHN  M.  Clabee. 

The  Devonian  conglomerate  lying  beneath  the 

fish-beds  of  Migonasha,  P.  Q.,  is  a  characteristic 

"Nagelfluh"  filled  with  scratched,  fractured  and 

de^lj  impressed   pebbles.     Specimens   exhibited 

indicate  that  the  explanation  of  the  phenomena  of 

ii&pTeB8ion  by  solution,   as  suggested  by   Sorby, 

Helm,  Kayser  and  others,  is  inadequate  and  that 

the  effects  described  are  in  large  part  actually  due 

^  forcible  contact  resulting  from  internal  friction. 

^Die  of  the  pebbles  show  unqualified  evidence  of 

i^^ml  scratching  and  the  entire  mass  is  regarded 

^  ^  eutwaflh  from  glacial  moraine. 

^^**yn,   of  Pre-Cambrian   Classification  in   On- 

,^y^  •    WiLLET  G.  MiLLEE  AND  CyEIL  W.  KNIOHT. 

*^'niig  the  past  decade  the  authors  have  been 
^^aged  in  detailed  work  on  pre-Cambrian  areas  in 
,^^ou8  parts  of  the  Province  of  Ontario.  The  re- 
salts  of  this  work,  and  that  of  other  investigators, 
have  made  apparent  the  necessity  for  revising  the 
age  classification  of  the  pre-Cambrian  rocks,  par- 
tieolarly  in  the  use  of  the  terms  Huronian,  Lau- 
rentian  and  others.  The  following  classification 
and  nomraclature  have  therefore  been  adopted  by 
the  Ontario  Bureau  of  Mines. 

Keweenawan. 

Unconformity, 
Animikean. 

Under  this  heading  the  authors  place  not  only 
the  rocks  that  have  heretofore  been  called 
Animikie,  but  the  so-called  Huronian  rocks 
of  the  ''classic"  Lake  Huron  area,  and  the 
Ck)balt  and  Ramsay  Lake  series.  Minor  un- 
conformities occur  within  the  Animikean. 
Great  Unconformity. 
(Algomak  Granite  and  Gneiss.) 

Lanrentian  of  some  authors,  and  the  Lorrain 
granite  of  Cobalt,  and  the  KiUamey  granite 
of  Lake  Huron,  etc. 
Igneous  Contact. 


TiMISKAMIAN. 

In  this  group  the  authors  place  sedimentary 
rocks  of  various  localities  that  heretofore 
have  been  called  Huronian,  and  the  Sudbury 
series  of  Coleman. 
Great  Unconformity. 
There  is  no  evidence  that  this  unconformity  is 
of  lesser  magnitude  than  that  beneath  the 
Animikean. 
(Laurentian  Granite  and  Gneiss.) 
Igneous  Contact, 

LOGANIAN. 

Grenville  {Sedimentary),  Keewatin  {Igneous). 
The  authors  have  found  the  Keewatin  to  occur 
in  considerable  volume  in  S.  E.  Ontario  and 
have  determined  the  relations  of  the  Gren- 
ville to  it. 

Investigations  by  the  junior  author  during  1914 
have  shown  that  certain  rocks  of  the  "classic" 
Huronian  area  of  Lake  Huron,  the  ''Thessalon 
greenstones,"  that  heretofore  have  been  placed 
with  the  Keewatin,  are  of  much  later  age,  being  in 
intrusive  contact  with  the  Animikean,  as  defined 
in  the  above  table. 

North  American  Continent  in  Upper  Devonio  Time: 

Amadeus  W.  Gbabau. 

The  history  of  North  America  in  the  Upper 
Bevonic  has  been  worked  out  in  some  detail,  on 
the  basis  of  physical  stratigraphy  combined  with 
paleontology. 

At  the  opening  of  the  Upper  Devonic,  marine 
waters  were  much  restricted  in  North  America,  the 
greater  part  of  the  United  States  being  exposed  to 
active  erosion  of  the  previously  deposited  Hamilton 
or  earlier  formatione,  as  indicated  by  disconform- 
ities.  The  TuUy-Genesee  sea  was  restricted  to  cen- 
tral New  York,  but  extended  northward  over  Can- 
ada. Appalachia,  Atlantica  (the  Old  Bed  Conti- 
nent) and  Mississippia  were  the  chief  continents. 
The  evidence  pointing  to  the  gradual  southward 
transgression  of  the  sea  over  the  eroded  lands  is 
clear.  Three  open  marine  water  bodies  existed 
throughout  Upper  Devonic  time,  each  with  its 
Urals,  (2)  the  western  or  North  Pacific,  extending 
from  central  New  York  across  Ellsmere  land  to  the 
Urals,  (2)  the  western  or  North  Pacific  extending 
across  part  of  Alaska,  (3)  the  eastern  or  Atlantic. 
The  latter  entered  the  interior  by  way  of  a  narrow 
strait  between  Appalachia  and  Atlantica,  permit- 
ting the  periodic  invasion  of  the  Atlantic  or  Tropi- 
doleptus  fauna.  There  may  have  been  a  fourth 
South  Pacific  water  body  extending  into  Nevada, 
but  this  is  less  certain.  Three  principal  river  sys- 
tems are  recognized  in  the  lowland  of  Mississippia. 
These  have  furnished  the  black  mud  for  the  black 
shales  which  were  deposited  in  embayments  of  di- 


610 


SCIENCE 


[N.  S.  Vol.  XLL  No.  1057 


minished  salinitj.  The  eastern  or  Genesee  beds 
are  restricted  to  New  York  and  the  states  just 
south.  The  base  of  the  black  shale  of  Ohio,  Michi- 
fSBJi  and  Canada  is  younger  than  Genesee,  as  shown 
by  stratigraphie  and  paleontologic  eyidence.  The 
great  fish  fauna  of  these  shales  is  shown  by  its  oc- 
enrrenoe  and  distribution  to  be  primarily  the  fauna 
of  these  sluggish  rivers  projected  at  intervals  into 
the  brackish  water  of  the  emb&yment&  The  land 
flora  of  Mississippia  is  also  preserved  in  these 
shales.  The  rivers  of  Appalachia  and  Atlantiea 
also  had  their  fish  fauna,  but  these  were  of  different 
types,  their  smaller  size  adapting  them  to  these 
torrential  streams.  With  them  occurred  the  sur- 
vivors of  the  Eurypterids,  which  also  inhabited  the 
rivers  of  the  Paleozoic  lands.  The  flora  of  Appa- 
lachia and  Atlantiea  is  likewise  largely  distinct 
from  that  of  Mississippia.  The  deposits  made  by 
these  rivers  were  partly  preserved  as  sandy  deltas 
and  alluvial  fans. 

"Symposium  on  the  Passage  from  the  Jurassic  to 
•the  Cretaceous." 

(1)  The  Morrison;  An  Initial  Cretaceous  Forma- 

tion: Willis  T.  Lex. 

(2)  Origin    and   Distribution   of   the   Morrison: 

Chablxs  C.  Mook. 

(3)  Sauropoda  and  Stegosauria  of  the  Morrison 

Compared  with  those  of  SotUh  America,  Eng- 
land and  Eastern  Africa:  B.  S.  Lull. 

(4)  The  Paleohotanio  Evidence:  E.  W.  Bxbbt. 

(5)  The  Invertebrate  Fauna  of  the  Morrison:  T. 

W.  Stanton. 

Present  Condition  of  the  Volcanoes  of  Southern 

Italy:  H.  S.  Washinoton  and  A.  L.  Day. 

A  brief  description  of  the  general  condition  and 

state  of  activity  at  Vesuvius,  E>tna,  Vulcano  and 

StromboU,  as  observed  during  the  summer  of  1914. 

Recent  Eruptions  of  Lassen  Peak,  California:  J. 

S.  DiLLES. 

Lassen  Peak,  in  northeastern  California,  at  the 
southern  end  of  the  Cascade  Bange,  has  long  been 
considered  an  extinct  volcano,  but  has  recently 
shown  signs  of  rejuvenescence.  The  first  of  the 
recent  outbreaks  occurred  at  5  p.m.,  May  30,  1914, 
and  since  then  many  eruptions  have  occurred.  The 
nature  of  this  remarkable  phenomenon  was  illus- 
trated and  discussed. 

Physiographic    Study    of    the    Cretaceous-Boeene 

Period  in  the  Eochy  Mowita/iin  Front  and  Oreat 

Plain  Provincee:  GsoBOi  H.  Ashley. 

The  study  of  the  rocks,  especially  of  the  coal 

beds,  the  structure  and  the  life  in  the  provinces 

named,  appears  to  indicate  that  Upper  Cretaceous 


time  in  that  region  was  occupied  by  a  single  move- 
ment of  subsidence,  somewhat  irregular,  but,  on 
the  whole,  persistent:  that  this  was  followed  bj  a 
period  of  general  and  differential  uplift,  to  be  fol- 
lowed in  turn  by  renewed  subsidence,  interrupted 
locally,  from  time  to  time,  by  pronounced  move- 
ments of  differential  uplift.  Comparison  is  made 
between  this  interpretation  and  the  assumed  condi- 
tions in  the  eastern  United  States  and  certain  de- 
ductions drawn  as  to  the  point  in  the  time  scale  at 
which  the  first  general  uplift  occurred. 

Belaiion  of  Physiographic  Changes  to  Ore  AHera- 

tions:  Wallace  W.  Atwood. 

While  a  land  mass  is  being  dissected,  the  ground- 
water table  is  slowly  lowered  through  that  mass, 
until,  at  the  peneplain  and  base-level  stages,  the 
groundwater  table  remains  almost  stationary  for 
long  periods  of  time.  During  successive  cycles  of 
erosion  the  position  of  the  base-level  of  erosion  in 
the  land  mass  being  dissected  must  change,  and, 
if  dimatie  conditions  remain  constant,  each, 
changes  are  necessarily  accompanied  by  changes 
in  the  position  of  the  groundwater  table.  If 
the  land  mass  is  elevated,  the  base-level  will  be 
lowered  through  the  land,  and  the  groundwater 
table  will  be  slowly  lowered.  When  a  land  mass  is 
depressed,  the  base-level  of  erosion  and  the  ground- 
water table  are  elevated  throughout  that  land  mass. 
Moist  climates  will  raise  the  groundwater  table, 
and  dry  periods  lower  that  table.  As  the  ground- 
water table  is  raised  or  lowered,  the  zones  in  whicb 
the  chemical  changes  associated  with  the  secondary 
alteration  of  ore  deposits  take  place  are  varied  in 
thickness. 

These  facts  indicate  that  physiographic  studies 
may  be  profitably  applied  in  the  study  of  ore  alter- 
ations, and  conversely  that  the  record  of  ore  alter- 
ations may  furnish  important  data  bearing  upon 
the  physiographic  evolution  of  the  districts  con- 
cerned. 

The  study  of  secondary  ores  by  various  investi- 
gators has  called  for  intensive  physiographic 
studies.  During  the  past  season  field  work  was 
done  in  the  vicinity  of  Butte,  Montana,  and  Bing^- 
ham  Canyon,  Utah,  to  determine  the  relationship  of 
physiographic  evolution  to  the  secondary  enrich- 
ment of  ores  in  those  regions.  In  this  paper  the 
problem  of  the  application  of  physiography  to  the 
investigation  of  secondary  ores  was  defined^  and 
some  of  the  results  of  the  past  season's  field  work 
were  presented. 

Graphic  Projection  of  Pleistocene  Climatic  Oscilla- 
tions: Chbsteb  a.  Beeds. 
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Penek'8  curve,  page  1168,  "Die  Alpen  im  Eis- 
idtalter/'  1909,  expresses  graphieallj  the  dlmatie 
oscillations  of  the  alpine  dietriet  for  Pleistocene 
and  post-Pleistocene  time.  The  key  to  the  four 
^aeiations  and  the  three  interglaeial  stages  indi- 
eated  in  the  earve  was  found  in  the  four  outwash 
d^Kwits  of  glaeio-flnvial  streams  on  the  northern 
foreland  of  the  Alps  in  the  vicinity  of  Ulm  and 
Mnnich.  Along  the  present  stream  yalleys  the 
glado-flnvial  deposits  are  arranged  in  terraces,  the 
oldest  occupying  the  highest  position  and  the 
jonngest  the  lowest  level.  When  the  key  was  car- 
ried in  mind  to  the  French  and  Italian  Alps  the 
remarkable  association  of  these  deposits  on  the 
northern  foreland  was  found  to  be  applicable 
thronghout  Hence  the  names  of  four  small  tribn- 
taries  of  the  Danube  which  cross  the  outwash  de- 
posts  on  the  Bavarian  plateau,  GMinz,  Mindel,  Biss 
and  worm,  were  applied  by  Penck  and  Brtickner 
to  the  first,  second,  third  and  fourth  glaciations. 
The  d^osits  of  the  third  or  Bias  glaciation  in  the 
Siriss  and  French  Jura  extend  farther  out  on  the 
foreland  than  the  deposits  of  the  other  glacial  ad- 
Tanees,  bat  in  other  districts  the  morainal  deposits 
of  the  second  or  Mindel  stage  extend  beyond  that 
of  any  other,  hence  it  is  regarded  as  the  most  ex- 
teDsi?e  of  the  four  alpine  glaciations.  The  mo- 
rainal and  outwash  deposits  of  the  first  or  GQnz 
glaciation  are  least  in  evidence  while  those  of  the 
fomth  or  Wtlrm  glaciation,  the  last,  are  most  in 
tndenf^e. 

Tbat  the  temperature  of  the  alpine  region  was 
considerably  colder  during  the  stages  of  glaciation 
than  dnring  the  interglaeial  stages  and  the  present 
which  is  at  the  close  of  the  retreating  hemicyde  of 
the  last  glaciation,  is  shown  conclusively  by  the  de- 
pressed snow  lines.  Penck  has  determined  their 
position  in  the  Alps  for  all  four  glaciations.  They 
have  a  distribution  parallel  to  that  of  the  present 
snow-line,  but  occupying  lower  levels,  namely, 
Gflnx,  1,200  meters,  Mindel,  1,350  meters,  Biss, 
1)300  meters,  and  Wtirm,  1,200  meters  below  the 
present  snow-line.  During  the  interglaeial  stages 
the  anow-line  was  approximately  300  meters  higher 
than  the  present  one.  From  the  Hdttinger  Breccia 
near  Innsbruck  Penck  determined  that  there  was  a 
temperature  variation  of  1*  C.  for  every  200-meter 
change  in  the  altitude  of  the  snow-line. 

The  nnit  of  measurement  whicb  Penck  used  in 
estimating  the  duration  of  the  Pleistocene  period 
ia  the  retreating  hemicycle  of  glaciation  of  the 
fonrth  or  WUrm  stage,  better  known  as  the  post- 
S^seial  period.    In  the  alpine  district  Penck  and 


Brtickner  found  that  in  this  retreating  hemicyde 
there  were  three  minor  advances  called  the  BQhl, 
Gschnitz  and  Daun  stadia.  These  advances  were 
preceded  by  a  prominent  minor  retreat  of  the 
Aehen  oscillation.  From  the  lignite  deposits  of 
Dilmten,  the  deposits  of  the  Muota  deltas  and  the 
turf  deposits  in  many  of  the  glacial  swamps  it  has 
been  possible  to  estimate  the  duration  of  this  hemi- 
cyde of  gladation  in  years,  as  follows: 

Subdivinona  of  Faat-Glaoial  Time 

Yean 

Achen  oscillation   9,000 

BOhl  advance  and  retreat 5,000 

Gschnitz  advance  and  retreat 4,000 

Daun  advance  and  retreat 3,000 

Age  of  copper 1,000 

Post-copper  time '. 3,000 

Total   25,000 

The  estimate  on  the  duration  of  post-glacial 
time  in  America  is  based  chiefly  on  the  recession 
of  the  waterfalls  of  Niagara  and  St.  Anthony.  Be- 
cently  Coleman*  made  an  estimate  based  on  the 
rate  of  wave  erosion  on  the  shore  of  Lake  Ontario 
and  glacial  Lake  Iroquois.  Twenty-five  thousand 
years  is  a  figure  which  falls  within  the  estimates 
made  by  Goleman,  Taylor,  Lyell,  Chamberlain  and 
Salisbury.  It  is  a  bit  under  those  of  Fairchild, 
Sardeson  and  Spencer  and  above  those  of  Gilbert 
and  Upham.    It  is  considered  a  conservative  figure. 

Penck  states  that  it  must  have  been  16,000  to 
24,000  years  from  the  Btthl  stadium  to  the  present, 
with  20,000  years  as  an  average,  and  25,000  to  40,- 
000  years  from  the  beginning  of  the  Achen  re- 
treat to  the  present  In  sdecting  a  figure,  however, 
which  shall  be  used  as  a  unit  of  measurement  in 
calculating  the  duration  of  the  entire  Pleistocene 
period,  he  chooses  20,000  years  as  the  length  of 
post-Wttrm  time. 

The  correlation  of  the  mountain  glaciations  of 
the  Alps  with  those  of  the  Scandinavian  continental 
ice  fields  of  Pleistocene  time  has  not  been  worked 
out  in  aU  regions,  but  there  is  sufficient  informa- 
tion at  hand  to  say  that  there  were  four  advances 
of  the  continental  ice  over  northern  Europe  which 
correspond  to  the  periods  of  ice  advance  upon  the 
alpine  fordands.  Geikie  remapped  in  1914  the 
second,  third  and  fourth  glaciation  distribution  in 
Europe.  G.  de  Geer  ddimited  the  retreating  stages 
of  the  fourth  gladation  in  the  Scandinavian  penin- 
sula in  1912. 

A  correlation  of  American  with  European  glacial 
deposits  has  been  made  by  Leverett.     By  consid- 

*  Coleman,  A.  P.,  Proceedings,  Twelfth  Inter. 
GeoL  Cong.,  Canada,  1913. 
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ering  with  Leverett^  the  so-called  lowan  glaciation 
contemporaneous  with  the  Illinoian  it  is  possible  to 
correlate  the  Glinz  glaciation  with  the  Nebraskan, 
the  Kansan  with  the  Mindel,  the  Illinoian  with  the 
Bias  and  the  Wisconsin,  early  and  late,  with  the 
worm.  There  are  corresponding  interglaeial 
stages.  With  the  time  unite  of  Chamberlain  and 
Salisbury^  2,  4,  S,  16,  in  mind  for  the  duration  of 
the  last  three  glaciations,  based  upon  the  degree 
of  weathering  of  American  glacial  deposits,  it  is 
possible  to  construct  a  curve  similar  to  Penck's, 
but  differing  in  length  and  the  number  of  units  as- 
signed to  the  interglaeial  stages.  In  tabular  form 
the  data  i^pear  thus: 

Estimated  Duration  of  Pleistocene  Osoittations 


■  •  •  ■ 


Post-glacial 

Fourth  glacial . . 

Third  intergla- 
eial  

Third  glacial . . . 

Second  intergla- 
eial  

Second  glacial. . 

First  interglaeial 

First  glacial. . . . 

Pre-tranaitional . 


Ete«dfl,  1914 


a 


1 
1 

4 
1 

8 
1 
3 
1 
1 


§ 


26,000 
25.000 


I 


25.000 
50.000 


100.000  150,000 
25,000  175.000 

200,000,376,000 
25,000  400,000 
75,000'475,000 
25,000  500,000 
25,000  525.000 


Penek.  1909 


a 


i;  20,000 

II  20,000 


1 

H 

20.000 
40,000 


3    60,000100,000 
1    20,000120,000 


12  240,000  360,000 

I  20,000j380,000 
5  100.000!480,000 

II  20,000  500.000 
li  20.000  520,000 


Geologic  Deposits  in  Belation  to  Pleistocene  Man : 

Chbsteb  a.  Beeds. 

The  present  known  distribution  of  Pleistocene 
man  through  southern  Europe,  the  Mediterranean 
border  and  Java,  points  to  the  conclusion  that  this 
early  man  lived  along  the  river  courses,  on  the  ad- 
jacent uplands,  in  caves  and  grottoes  which  over- 
looked well-defined  river  valleys  and  on  the  sea- 
shore. Human  remains  have  been  found  entombed 
in  a  few  caves  within  the  region  of  mountain  gla- 
ciation— for  example,  Frendenthal,  Keeslerlock 
and  Schweizersbild  in  Switzerland — ^but  most  of 
the  finds  have  been  made  in  the  southern  non- 
glaciated  portions  of  Europe.  The  vicissitudes  and 
the  ameliorations  of  climate  during  the  glacial  and 
interglaeial  stages  no  doubt  caused  southward  or 
northward  migrations  of  peoples  or  encouraged 
congestion  in  the  limestone  caverns  of  Belgium, 
France,  Germany  and  northern  Spain.  With  the 
repeated  formation  of  continental  ice  sheets  on  the 

sLeverett,  P.,  Zeitsohrift  fUr  Oletcherhunde, 
Vol.  IV.,  pp.  282-^3,  1910. 

0 Chamberlain  and  Salisbury,  ''Text-Book  of 
Geology,"  Vol.  HI.,  p.  414,  1906. 


Scandinavian  plateau  during  periods  of  glaeiation 
and  their  movement  outward  in  all  directiona  across 
the  adjacent  basins  and  lowlands  of  northern  £*a- 
rope,  together  with  the  appearance  of  ice  caps  on 
the  high  mountains  of  southern  Europe,  the  lower- 
ing of  the  snow  line  on  the  mountain  slopes,  the  de- 
velopment of  enow  caps  on  plateaus  of  but  moder- 
ate relief,  the  extension  of  the  glaciers  into  aprons 
and  tongues  on  the  piedmont  areas  and  the  choking 
of  the  river  valleys  with  ice  and  deposits,  glaeial 
man  must  have  felt  that  Snow  and  lee  were  the 
governing  forces.    The  warmer  interglaeial  epochs 
were  more  to  his  liking.    In  the  present  terrace  and 
loess  deposits  along  the  river  courses  and  in  the 
cave  and  grotto  fillings,  eight  human  eulture  stages 
have  been  delimited  within  recent  years.      They 
have  been  calledi  beginning  at  the  bottom,   pre- 
Chellean,  Chellean,  Acheulean  and  Mousterian  aa 
Lower    Paleolithic    and    Aurignaeian,    Solutrean, 
Magdalenian   and   Azylian-Tardenoisan  as    Upper 
Paleolithic.    In  the  cavern  and  grotto  deposits  of 
the  Dordogne,  southern  France,  most  of  the  culture 
stages   appear  in  regular   geologic  sequence   one 
above  the  other.    Human  remains  and  culture  sta- 
tions of  glacial,  interglaeial  or  post-glacial    age 
have  been  found  in  approximately  three  hundred 
different  localities. 

Physiographic  Features  of  Western  Europe  ag  a 
Factor  in  the  War:  Douglas  W.  Johnson. 
Every  military  campaign  is  controlled  to  some 
extent  by  the  surface  features  of  the  country  over 
which  the  contending  armies  must  move.  The 
physiography  of  a  region  may  therefore  pro- 
foundly affect  both  the  detailed  movements  of 
armies  and  the  general  plans  of  campaign.  An  ex- 
amination of  the  physiographic  features  of  western 
Europe  in  the  light  of  recent  events  enables  one  to 
comprehend  more  fully  the  strategic  importance  of 
many  places  mentioned  in  war  dispatches  and 
throws  valuable  light  upon  the  question  as  to  why 
the  neutrality  of  Belgium  was  violated. 

John  Boyd  Thacher  Park,     The  Helderberg  Es- 
carpment   as    a   Geological   Park:    Gbobos    F. 

KUNZ. 

A  most  important  benefaction  to  the  state  of 
New  York  is  the  beautiful  John  Boyd  Thacher 
Park,  opened  with  appropriate  ceremonies  Sep- 
tember 14,  1914.  During  the  winter  of  1913-14 
the  American  Scenic  and  Historic  Preservation  So- 
ciety received  word  of  the  intention  of  Mrs. 
Thacher,  widow  of  John  Boyd  Thacher,  to  realize 
her  generous  purpose  of  donating  to  the  state  a 
superb  trust  of  350  acres  of  land  for  a  public  park, 
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M  a  manorial  of  her  husband,  and  in  Mareh, 
1914,  a  bill  was  introduced  and  paasod  in  tho  leg- 
iilatiire  aeeepting  the  gift  and  eonstitnting  the 
American  Seenie  and  Historic  Preservation  Society 
the  custodian.  The  park  embraces  the  most  pic- 
turesqne  and  geologically  interesting  part  of  the 
Helderberg  range  in  Albany  Oovaitj, 

The  remarkable  geologic  formations  to  be  seen 
in  this  park  indnde  one  of  the  finest  ezposores  of 
the  Upper  Silurian  and  Devonian  strata  in  the 
eomitry,  and  offer  dasic  types  of  several  forma- 
tions, as  is  shown  by  the  designations  '' Helder- 
berg limestone '^  and  "Helderberg  group";   the 
rocks  contain  a   great   number   of   characteristic 
foBsUs,  especially  of  marine  forms.    On  the  slope 
appear  Hudson  shales,  and  flaggy  sandstones  of 
the  Hamilton  formation  crown  Countryman  Hill. 
The  deep  amphitheater  at  Indian  Ladder  has  been 
worn  out  by  the  water  of  a  small  stream. 

There  is  now  a  small  museum  and  library  in  the 
park,  and  the  Geological  Survey  has  set  up  a 
beneh-nuirk.  It  is  hoped  that  very  soon  the  cot- 
tage-building for  the  reception  of  guests  will  be 
eompleted,  so  as  to  afford  comfortable  shelter  for 
viiiting  geologists  who  wish  to  study  this  Mecca 
of  geologists.  The  library  would  be  glad  to  re- 
ceive geological  publications  having  any  bearing 
on  the  local  conditions;  such  mail  should  be  ad- 
dressed to  the  curator  of  John  Boyd  Thacher 
Park,  East  Berne,  New  York.     (By  title  only.) 

The  Belief  of  our  Paoifio  Coast:  J.  S.  Dillek. 

The  continental  feature  bordering  the  Pacific 
coast  of  the  United  States  is  a  mountain  belt  of 
surpassing  grandeur  and  composed  in  general  of 
two  lines  or  ranges  of  mountain  elevations  with  a 
depression  between.  For  the  most  part  the  two 
lines  of  mountains  appear  to  be  parallel  with  each 
other  and  the  coast,  the  Sierra  Nevada  and  the 
Cascade  Banges  on  the  east  and  the  Coast  Banges, 
including  the  Klamath  Mountains  of  California 
and  Oregon  and  the  Olympic  Mountains  of  Wash- 
ington on  the  west,  from  the  Mexican  line  to  that 
of  British  Columbia.  Cross  folds  connect  the  side 
ranges  and  separate  the  great  valley  of  California 
from  the  Willamette  Valley  of  Oregon. 

The  Sierra  Nevada  is  composed  of  folded  sedi- 
ments and  igneous  rocks  of  various  ages  from 
Silurian  to  Jurassic,  and  faulted  and  tilted  as  one 
great  block  with  long  gentle  slope  to  the  west  and 
steep  slope  to  the  east 

The  Cascade  Bange  is  essentially  volcanic  and 
due  mainly  to  volcanic  upbuilding,  though  partly 
to  uplifting,  from  Mount  Adams  in  Washington 


to  Lassen  Peak  in  California,  but  beyond  these 
limits  the  older  crystalline  rocks  rise  to  the  sur- 
face. 

The  Klamath  Mountains  are  in  large  measure 
like  the  Sierra  Nevada  in  their  rocks,  although 
more  foasiliferous,  but  differ  in  structure,  being 
characterised  by  broadly  curved  thrust  faults  with 
the  overthrust  into  the  concave  curve  and  thus 
toward  the  Pacific  ocean. 

The  coast  ranges  of  California  and  Oregon  are 
composed  almost  wholly  of  Mesozoie  and  Tertiary 
rocks.  In  California  the  coast  range  rocks  are 
greatly  crushed  and  faulted,  but  in  Oregon  the 
compression  has  been  much  less  intense. 

At  eight  o'clock  p.m.,  on  December  29,  the 
society  convened  in  the  lecture  hall  of  the  Acad- 
emy of  Natural  Sciences  and  listened  to  the 
reading  by  Vice-presidmit  W.  Lindgren  of  an  ab- 
stract of  the  address  of  the  retiring  president, 
George  F.  Becker.  The  title  of  his  address  was 
"Isostasy  and  Badioactivity. " 

In  addition  to  the  papers  which  were  read  at 
the  general  sessions,  the  following  papers  were 
presented  in  the  sectional  meetings  of  the  society: 

"Origin  of  the  Bed  Beds  of  Western  Wyo- 
ming," by  Ew  B.  Branson. 

''Some  New  Points  on  the  Origin  of  Dolo- 
mites," by  Francis  M.  Van  Tuyl. 

"Bange  and  Bhythmic  Action  of  Sand-Blast 
Erosion,  from  Studies  in  the  Libyan  Desert,"  by 
WiUiam  H.  Hobbs  (by  title). 

"Corraaive  Efficiency  of  Natural  Sand-Blast," 
by  Charles  Keyes  (by  title). 

"False  Fault-Scarps  of  Desert  Banges,"  by 
Charles  Keyes  (by  title). 

"fitratigraphic  Disturbance  Through  the  Ohio 
Valley  Bunning  from  the  Appalachian  Plateau  in 
Pennsylvania  to  the  Ozark  Mountains  in  Mis- 
souri," by  James  H.  Gkirdner  (by  title). 

"Preliminary  Paper  on  Becent  Crustal  Move- 
ments in  the  Lake  Erie  Begion,"  by  Charles  E. 
Decker. 

"Quaternary  Deformation  in  Southern  niinois 
and  Southeastern  Missouri,"  by  Eugene  Wesley 
Shaw  (by  title). 

"Old  Shorelines  of  Mackinac  Island  and  their 
Belations  to  the  Lake  History,"  by  Frank  B.  Tay- 
lor. 

"Some  Peculiarities  of  Glacial  Erosion  Near  the 
Margin  of  the  Continental  Glacier  in  Central  Illi- 
nois," by  John  L.  Bich. 

"New  Evidence  for  the  Existence  of  Fixed 
Anticyclones  above  Continental  Glaciers,"  by 
William  Herbert  Hobbs  (by  title). 
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"Can  X7-9hapdd  ValleyB  be  Produced  by  Bemoval 
of  Talus  f"  by  Alfred  C.  Lane  (by  titie). 

"On  the  Origin  of  Monk's  Mound/'  by  A.  B. 
Crook. 

"Physiographio  Studies  in  the  Driftlees  Area/' 
by  Arthur  C.  Trowbridge  (by  title). 

"Hemicones  at  the  Mouths  of  Hanging  Val- 
leys/' by  Charles  E.  Decker  (by  title). 

"Block  Diagrams  of  State  Physiography/'  by 

A.  K  Lobeck  (by  title). 

"  Pre-Cambrian  Igneous  Bocks  of  the  Pennsyl- 
yania  Piedmont/'  by  F.  Bascom  (by  title). 

"Magmatic  Assimilation/'  by  F.  Bascom  (by 
tiUe). 

"Hypersthene  Syenite  (Akerite)  of  the  Middle 
and  Northern  Blue  Bidge  Begion,  Virginia/'  by 
Thomas  L.  Watson  and  Justus  H.  Cline  (by  title). 

"Pyrrhotite,  Norite  and  Pyro»enite  from  Litch- 
field, Connecticut/'  by  Ernest  Howe. 

"Some  Effects  of  Pressure  on  Bocks  and  Min- 
erals/' by  John  Johnston. 

"Primary  Chalcocite  in  the  Fluorspar  Veins  of 
Jefferson  County,  Colorado/'  by  Horace  B.  Patton. 

"Becent  Bemarkable  Gold  'Strike'  at  the 
Cresson  Mine,  Cripple  Creek,  Colorado,"  by  Horace 

B.  Patton. 

"Platinum-gold  Lode  Deposit  in  Southern  Ne- 
vada," by  Adolph  Knopf. 

"Organic  Origin  of  Some  Mineral  Deposits  in 
Unaltered  Paleozoic  Sediments,"  by  Gilbert  van 
Ligen. 

"Type  of  Bifted  Belict  Mountain,  or  Bift- 
Monntain,"  by  John  M.  Clarke. 

' '  Eridenee  of  Becent  Subsidence  on  the  Coast  of 
Maine,"  by  Charles  A.  Davis. 

"Basic  Bocks  of  Bhode  Island:  Their  Corre- 
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the  evening  of  December  30  and  was  attended  by 
140  of  the  members  of  the  society  and  their 
frienda  E.  O.  Hovey  acted  as  toastmaster  and 
the  speakers  of  the  evening  were  Messrs.  W.  lind- 
gren,  H.  F.  Osborn,  C.  D.  Walcott,  C.  B.  Van 
Hise,  W.  W.  Atwood  and  F.  B.  Van  Horn. 

In  addition  to  the  hospitality  offered  by  the 
Academy  of  Natural  Sciences,  the  Fellows  of  the 
society  resident  in  Philadelphia  entertained  the 
Geological  and  Paleontological  Societies  and  their 
friends  at  luncheon  each  day  of  the  meeting  and 
at  a  smoker  given  on  the  evening  of  the  first  day, 
at  the  close  of  the  reading  of  the  presidential  ad- 
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The  officers  elected  for  the  year  1915  were 
Arthur  P.  Coleman,  president;  L.  V.  Pirsson,  first 
vice-president;  H.  P.  Cushing,  second  vice-presi- 
dent; Edward  O.  Ulrich,  third  vice-president; 
Edmund  Otis  Hovey,  secretary;  Wm.  Bullock 
dark,  treasurer;  J.  Stanley-Brown,  editor,  and 
Frank  B.  Van  Horn,  librarian. 

The  next  meeting  of  the  society  will  be  held  at 
Washington,  D.  C,  December  28-30,  1916. 

Edmund  Ons  Hovsy, 
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THE   DEPLOBABLB   CONTRAST   BETWEEN 
INTRANATIONAL  AND  INTERNATIONAL 
ETHICS  AND  THE  MISSION  OF  MED- 
ICAL SCIENCE  AND  MEDICAL  MEm 

The  chief  aim  of  my  remarks  is  to  point 
out  the  unique  position  which  medical  sci- 
ences and  medical  men  occupy  in  the  hor- 
rible war  which  is  going  on  between  ciyU- 
ized  nations.  International  morality  niay 
possibly  derive  some  permanent  benefit 
from  a  conscious  knowledge  of  this  posi- 
tion. However,  in  order  to  make  my  point 
clear,  I  shall  introduce  it  by  a  discussion 
of  some  aspects  of  ethics. 

Moral  philosophy  assumes  for  granted 
that  ethical  relations  of  civilized  men  are 
safely  established;  it  concerns  itself  merely 
with  the  question  regarding  the  nature  of 
the  origin  of  ethical  precepts.  In  general, 
it  may  be  admitted  that  the  vast  majority 
of  civilized  men  indeed  do  not  question  the 
correctness  of  ethical  demands.  But 
writers  on  moral  philosophy  fail  to  distin- 
guish between  intranational  and  intermr 
tional  ethics.  Hence,  we  find  frequently 
that  international  occurrences  are  dis- 
cussed from  the  point  of  view  of  intrana- 
tional principles ;  international  occurrences 
are  brought  before  the  forum  of  a  supreme 
court  of  the  world  for  judgment,  but  the 
merits  and  demerits  of  the  cases  are  argued 
from  the  point  of  view  of  ethics  which  ob- 
tain in  intranational  moral  relations.  But 
the  truth  is  that  there  is  an  abyss  between 
the  two  domains  of  morality. 

Let  us  first  look  at  the  status  of  intrana- 
tional   morality.      The    ethical    relations 

1-  Address  deUvered  at  the  annual  dhiner  of  Co- 
lumbia Universitj  Biochemical  Association,  March 
26,  1915. 
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among  civilized  fellow  men,  united  by  bonds 
of  race,  nation  or  country,  are  firmly  es- 
tablished. Justice  and  duty  are  deeply 
rooted  conceptions,  the  compelling  force 
of  which  is  spontaneously  recognized  by 
all  normal  members  of  the  individual  com- 
munity; the  small  fraction  of  dissenters 
consists  of  defectives  and  criminals.  Sym- 
pathy, kindness,  altruism  and  self-sacrifice 
are  not  enforceable  human  virtues,  but  are 
nevertheless  profoundly  appreciated  and 
admired  by  the  individuals  of  all  civilized 
nations.  Honesty  is  an  indispensable  vir- 
tue. In  parenthesis  I  may,  however,  say 
here  that  to  my  knowledge  ''honor"  is  not 
among  the  general  precepts  of  ethics.  It  is 
an  artifact;  it  is  mostly  an  artificial  vir- 
tue of  a  class  which  considers  itself  as  be- 
ing above  the  simple  requirements  of  jus- 
tice and  duty.  It  is  not  an  unusual  occur- 
rence that  in  the  name  of  honor  a  man  may 
slay  with  relative  impunity  a  fellowman 
whose  home  life  he  has  dishonored. 

From  Sokrates  to  our  day  students  of 
moral  philosophy  offered  various  theories 
concerning  the  nature  of  the  principles 
underlying  the  ''science  of  conduct."  I 
shall  not  discuss  the  merits  of  the  theories 
of  Hedonism  or  Utilitarianism,  the  Law  of 
God  or  the  Categorical  Imperative;  they  do 
not  concern  us  here.  But  I  have  to  refer 
to  one  theory  which  was  not  received  with 
great  favor  and  which  had  only  a  short 
life  of  popular  existence.  In  the  latter 
half  of  the  last  century,  under  the  power- 
ful influence  of  Darwin's  theory  of  nat- 
ural selection  in  the  domain  of  biology,  a 
systematic  attempt  was  made  by  some  phi- 
losophers (Herbert  Spencer  and  others) 
to  look  upon  ethics  as  a  purely  biological 
phenomenon.  Family  ties  of  lower  ani- 
mals, it  was  thought,  developed  into  the 
ethics  of  civilized  nations.  Whether  on  ac- 
count of  the  feverish  social  and  altruistic 
activities  which  have  been  going  on  in  the 
last  decade  or  two  and  for  which  a  biologic 


theory  of  ethics  could  hardly  have  served 
as  a  sufficient  stimulus;  or  whether  on  ac- 
count of  the  general  decadence  in  poptdar 
enthusiasm  for  the  theory  of  natural  se- 
lection in  general,  the  fact  is  that  the 
theory  of  biologic  origin  of  ethics  seems 
to  have  been  generally  abandoned  in  recent 
years.  But  whatever  we  may  think  philo- 
sophically regarding  the  nature  of  funda- 
mental origin  of  ethics,  we  can  practically 
not  deny  that  mardUiy  is  subject  to  evolu- 
tionary  influences;  it  has  undergone  and  is 
continually  undergoing  development.  Mor- 
ality manifests  a  continuous  growth.  The 
development  of  savage  races  into  cultured, 
ethical  nations  is  a  matter  of  historical 
record.  In  fact,  the  progessive  widening 
which  conceptions  like  justice  or  duty  are 
continually  undergoing  within  tibe  confines 
of  a  nation  is  practically  a  matter  of  direct 
observation  during  an  individual's  life- 
time. 

I  shall  dwell  here  especially  on  two  ele- 
ments which  are  operative  in  this  process. 
The  foremost  factor  in  the  evolutionary 
progress  of  intranational  morals  is  to  be 
found  undoubtedly  in  the  intellectual  ac- 
tivities peculiar  to  man.  The  growth  and 
development  of  the  sciences,  of  arts,  music, 
poetry,  literature  and  religion,  from  their 
rudimentary  phases  into  their  present 
high  states,  elevated  the  specific  human 
character  and  favored  the  widening  and 
deepening  of  morality  of  any  individual 
nation  or  rather  the  morality  of  the  indi- 
viduals of  which  these  nations  are  com- 
posed. The  human  intellect  may  or  may 
not  be  the  primary  cause  of  morality ;  but 
the  unfolding  of  hmnan  intelligence  and 
the  growth  of  intellectual  activities  specif- 
ically human,  are  undoubtedly  iniportant 
elements  in  the  growth  and  development 
of  specific  human  morality.  This  connec- 
tion between  intelligence  and  morality  is 
practically  a  matter  of  direct  observation. 
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On  this  basis  the  further  assumption  is 
jiistiiied,  that  even  the  conscious  primitive 
morality  of  primitive  man  did  not  make 
its  appearance  abruptly.  It  developed 
very  slowly,  parallel,  to  a  certain  degree, 
with  the  development  of  man  in  the  ani- 
mal stage  into  man  with  rudimentary  in- 
telligence. 

I  presume,  then,  that  conscious  morality 
did  not  begin  abruptly,  but  developed  very 
slowly,  parallel  with  and  assisted  by  the 
development  and  growth  of  human  intelli- 
gence. However,  important  as  the  human 
intelligence  may  be,  evidently  it  is  not  the 
only  controlling  factor  of  morality.  We 
see  animals  acting  towards  their  fellow 
creatures  in  a  manner  which,  if  seen  in  hu- 
man beings,  we  would  consider  as  highly 
ethical.  We  all  know  how  animals  care 
for  their  offspring.  We  see  dogs  licking 
the  woimds  of  their  fellow  dogs — an  act 
resembling  a  Samaritan  service.  We  see 
altmistic  activities  in  the  communities  of 
the  bees  and  the  ants.  We  designate  these 
animal  activities  as  instincts  and  we  have 
indeed  no  evidence  that  a  conscious  moral- 
ity is  at  the  bottom  of  these  phenomena. 
We  have,  however,  to  keep  in  mind  that 
the  harmonious  relations  between  animals 
are  observed  only  among  individuals  of 
the  same  species  or  race,  or  the  same  drove 
or  swarm,  whether  they  are  presided  over 
by  a  bell-wether,  a  queen  or  any  other 
single  leader,  or  have  a  democratic  form  of 
government  with  several  contending  lead- 
ers. Animals  belonging  to  different  spe- 
cies, races  or  strains  get  frequently  into 
ferocious  fights  as  soon  as  they  meet,  or  as 
soon  as  there  is  a  collision  of  interests  and 
instincts.  There  are  therefore  sufficient 
reasons  for  assuming  that  the  purely  ani- 
mal, instinctive  element  is  involved  to  a 
considerable  degree  in  the  moral  relations 
between  individuals  of  the  same  group  of 
human  beings  which  have  some  efficient 
bond  in  conmion. 


Now  let  us  look  at  the  moral  aspects 
which  international  relations  present.  The 
history  of  nations,  civilized  or  uncivilized, 
consists  chiefly  of  a  tale  of  more  or  less 
ferocious  wars  interrupted  by  periods  of 
peace.  War  is  nothing  but  wholesale 
murder;  but  the  men  of  one  tribe  or  na- 
tion who  are  murdering  men  of  another 
tribe  or  nation  have  no  idea  that  they  are 
committing  crimes;  on  the  contrary,  the 
more  civilized  individuals  among  the  fight- 
ers are  honestly  possessed  by  the  convic- 
tion that  they  are  performing  a  moral 
duty.  It  is  true  that  in  times  of  peace 
citizens  of  one  country  enjoy  in  another 
country  most  of  the  privileges  enjoyed  by 
the  citizens  of  that  country.  This  is  guar- 
anteed by  treaties.  There  are  also  inter- 
national laws  which  even  presume  to  pre- 
scribe the  mode  of  warfare  among  the  sig- 
natory powers.  In  time  of  peace  a  sincere 
friendly  intercourse  frequently  prevails 
between  the  individuals  of  various  nations. 
There  are  numerous  international  reunions 
for  the  purpose  of  furthering  human 
knowledge  and  general  human  interests  in 
all  lines  of  human  endeavor.  All  these 
facts  may  give  us  the  right  to  speak  of  in- 
ternational morality.  Nevertheless,  even 
peace,  especially  peace  in  modem  times 
and  among  civilized  people,  is  practically 
nothing  more  than  a  truce  during  which 
nations  are  feverishly  active  in  preparing 
for  the  next  war,  preparing  to  slaughter 
their  apparent  friends  of  to-day  and  to 
lead  or  to  drive  their  own  men  to  be 
slaughtered.  During  peace  the  leaders  of 
nations  are  engaged  in  their  military  quar- 
ters or  in  their  chancelleries  in  spying 
upon  and  intriguing  against  the  nations 
with  whom  they  exchange  international 
amenities. 

In  international  dealings  cunning  and 
deceit  are  essential  factors  in  success ;  it  is 
diplomacy.  Honesty  has  hardly  a  place 
in  these  dealings.     Only  honor  is  the  big 
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word  which  is  loudly  used  by  those  who 
speak  for  nations  as  units,  that  sham  vir- 
tue in  the  name  of  which  crimes  are  com- 
mitted by  the  privileged  classes  within  each 
nation  and  in  the  name  of  which  hundreds 
of  thousands  of  honest  and  innocent  citi- 
zens of  various  nations  are  murdered  or 
crippled  for  life  in  the  groundless  and 
senseless  strife  of  nations,  brought  about 
by  the  ambitions  of  unprincipled  leaders. 
Furthermore,  international  relations  in 
time  of  peace,  which  have  an  ethical  ap- 
pearance, are  held  together  by  flimsy  ties. 
International  peace  conferences,  interna- 
tional law,  and  peace  treaties  are  merely 
scraps  of  paper  which  are  torn  to  shreds  at 
first  sight  of  a  bone  of  contention  between 
nations. 

In  a  previous  section  I  insisted,  and  I 
believe  rightly,  that  intellectual  growth 
and  activity  are  most  important  factors  in 
the  development  and  growth  of  intrana- 
tional morals.  What  is  the  value  and  in- 
fluence of  intellectual  growth  and  activity 
in  international  morals  f  Highly  intellec- 
tual, civilized  nations  fight  one  another  with 
a  rage,  a  ferocity  and  with  an  intent  to  kill 
as  probably  did  their  animal  ancestors  of 
different  strains  or  races,  hundreds  of 
thousands  of  years  ago.  But  different  spe- 
cies of  another  type  of  animals,  let  us  say 
dogs  and  cats,  are  probably  fighting  to-day 
as  their  ancestors  fought  thousands  of 
years  ago,  that  is,  tooth  and  nail,  the  only 
weapons  at  their  disposal;  their  physical 
agility,  their  promptly  acting  reflexes,  the 
finer  developed  senses  and  their  remark- 
able instincts  did  not  help  them  in  develop- 
ing new  weapons  or  new  ways  of  fighting; 
they  had  no  human  intellect.  But  the  hu- 
man racet  We  need  not  go  back  thousands 
of  years.  It  suffices  to  compare  warfares 
separated  only  by  a  hundred  years.  I  need 
not  enter  upon  a  comparison  of  the  rage, 
brutality   and  barbarity  with  which  the 


wars  are  conducted;  in  this  regard  the 
present  war  is  surely  not  behind  its  prede- 
cessors, and  none  of  the  cultured  belliger- 
ent nations  are  ahead  of  or  behind  the 
others.  Perhaps  atrocities  are  at  present 
not  so  much  a  question  of  barbarity  as  of 
success  and  efficiency — ^the  idols  of  all 
walks  of  modem  life.  But  as  to  destrue- 
tiveness  of  human  life,  that  cardinal  aim 
in  the  war  of  nations,  the  progress  made 
in  this  comparatively  short  span  of  human 
history  is  immense;  it  reads  like  a  fairy 
tale.  From  high  in  the  air  a  human  bird 
directs  you  to  turn  a  micrometer  screw  one 
millimeter  or  two  and  a  huge  shell  anni- 
hilates hundreds  or  thousands  of  your 
enemy.  A  smaU  group  of  human  fishes 
bubble  up  in  the  vicinity  of  a  huge  levia- 
than, a  dreadnought,  and  in  less  than  ten 
minutes  hundreds  of  men  and  millions  of 
dollars  are  forever  at  the  bottom  of  the 
sea.  In  a  stretch  of  hundreds  of  miles, 
hundreds  of  thousands  of  soldiers  are 
moved  rapidly  without  a  hitch  from  one 
place  to  another  where  they  are  needed 
most.  The  success  is  wonderful.  In  barely 
eight  months  millions  of  people  were  killed 
or  crippled,  perhaps  as  many  more  were 
made  homeless  and  driven  into  starvation 
and  billions  of  dollars  borrowed  and 
wasted.  And  that  astounding  result  was 
not  accomplished  as  in  olden  times,  merely 
by  extraordinary  physical  force  or  en- 
durance or  by  that  virtue  in  which  wild 
beasts  greatly  excel  men,  the  virtue  of 
physical  courage;  it  was  accomplished  by 
specific  human  ingenuity.  Mathematics, 
physics,  chemistry  and  other  theoretical 
and  practical  sciences  have  made  these  aw- 
ful results  possible.  In  fact,  practically 
every  kind  of  intellectual  activity  took  and 
takes  a  profound  part  in  the  bitter  strag- 
gle which  now  goes  on  among  highly  civil- 
ized nations.  Historians,  philosophers, 
literary  men  and  others  are  busy  contrib- 
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Dting  offensive  and  venomous  literature 
about  their  fellow  men  of  nations  with 
whom  their  country  is  at  war,  whose 
friends  they  were  and  whose  honors  they 
enjoyed.  Poets  sing  the  song  of  profound 
hatred  and  musicians  write  the  melody  to 
it,  or  compose  war  marches  and  songs.  Re- 
ligion offers  an  extraordinarily  sad  spec- 
tacle. Nations  having  the  same  religion 
and  believing  in  the  same  God,  pray  to  Him 
that  He  may  help  them  destroy  their 
enemy.  Think  of  the  robber  and  mur- 
derer who  on  his  most  godless  errand  prays 
to  God  for  aid  and  guidance  I 

But  here  I  must  call  your  attention  to  a 
paradoxical  but  remarkable  fact.  Beastly 
as  international  morality  is,  when  nations 
are  at  war,  war  nevertheless  unquestion- 
ably elevates  the  intranational  morality. 
The  majority  of  citizens  in  every  country 
are  not  idealists;  in  time  of  peace  they 
comply  with  the  laws  of  their  country  and 
fulfill  their  simple  duties,  not  more  and 
not  less.  But  when  their  country  is  at  war, 
a  new  spirit  comes  over  them;  they  be- 
come altruists,  they  are  ready  to  bring 
sacrifices,  to  lose  their  life  or  to  become 
cripples  for  life.  Whether  a  country  is 
right  or  wrong  with  regard  to  the  merits 
of  a  particular  war  in  the  eyes  of  an  out- 
sider, a  neutral,  this  has  no  bearing  upon 
the  moral  status  of  the  man  inside  his 
country.  That  status  is  unquestionably 
elevated  during  war,  and  even  after  the 
war  his  relations  to  his  countrymen  remain 
on  a  higher  moral  plane.  But  this  applies 
to  civilized  countries  only,  and  of  these 
only  to  such  countries  whose  civilized  citi- 
zens fight  its  battles. 

Now  let  me  recapitulate  briefly.  Hu- 
man morality,  whatever  the  nature  of  its 
origin  may  be,  was  and  is  subject  to  evo- 
lutionary influences.  It  began  in  the  pre- 
savage  state  of  men.  Its  development  has 
been  and  is  a  very  slow  process.     In  its 


present  state  we  must  sharply  distinguish 
between  intranational  and  international 
ethics;  there  is  an  abyss  between  them. 
Intranational  morals  attained  a  high  state. 
Intellectual  activities  of  aU  kinds  were  and 
are  most  important  factors  in  its  growth. 
The  morality  in  international  relations,  on 
the  other  hand,  is  generally  low,  and  is 
frightfully  bad  when  these  relations  are 
interrupted  by  war.  War  is  an  animal 
method  of  settling  differences  between  two 
contending  vicious  species,  and  human  in- 
tellectual activities  greatly  intensified  the 
deadliness  of  the  procedure.  The  efforts 
to  create  international  laws  for  the  pur- 
pose of  restraining  the  ferocity  of  inter- 
national struggles  proved  of  little  avail. 
We  have  cultured,  civilized  Germans, 
Frenchmen,  Englishmen,  and  so  on,  but 
the  world  is  not  yet  inhabited  by  cultured 
civilized  men. 

Apparently  biological  processes  are 
operative  in  these  horrible  differences  be- 
tween the  intranational  and  international 
states  of  morality.  Intellectual  activity  is 
capable  of  efficiently  assisting  in  the  de- 
velopment of  morality  among  individuals 
which  are  allied  by  some  organic  and  social 
bonds ;  thus  little  or  no  resistance  is  offered 
to  the  beneficent  intellectual  influence. 
But  individuals  of  different  strains,  with 
natural  divergences  and  antagonisms,  sus- 
tained by  differences  in  education,  cus- 
toms, forms  of  law,  etc.,  offer  great  resist- 
ance to  the  unifying  influences  of  intellec- 
tual activity. 

Accordingly,  biological  traits  common 
to  all  animals,  while  some  of  them  may  ex- 
ert a  favorable  influence  upon  the  evolu- 
tion, rate  of  growth  and  the  direction  of 
human  morality,  are  surely  not  the  main 
factors  of  its  creation  and  development. 
On  the  contrary,  in  interracial  and  inter- 
national relations  many  biological  traits 
are  profoundly  inimical  to  a  development 
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of  proper  moral  ideals.  Struggle  for  ex- 
istence, nBcontrolled  physical  strength  and 
dexterity,  love  of  fight,  hate,  rage,  bravery, 
etc.,  are  traits  which  the  human  race  has 
in  common  with  wild  beasts,  and  an  uncon- 
trolled cultivation  of  these  traits  may  often 
prove  disastrous  to  all  human  morality. 
On  the  other  hand,  intelligence  and  intel- 
lectual activities  are  traits  which  distin- 
guish man  from  beast.  Their  intense  cul- 
tivation by  civilized  men  has  been  the  main 
cause  of  the  high  state  of  morality  which 
prevails  and  is  visibly  progressing  within 
the  confines  of  civilized  countries — ^the  iiu 
franational  ethics. 

But  now  let  us  turn  again  to  interna- 
tional ethics.  We  have  seen  that  there  is 
an  abyss  between  international  and  intra- 
national morality.  We  have  seen  further 
that  war  between  civilized  countries  brings 
in  modem  times  incomparably  more 
frightful  results  than  in  previous  ages, 
which  is  undoubtedly  due  to  the  astounding 
discoveries  and  inventions  brought  to 
light  by  the  intense  intellectual  activities 
in  the  various  cultured  countries.  Are  dis- 
coveries and  inventions,  are  even  appar- 
ently sound  intellectual  activities,  danger- 
ous to  international  morality!  Is  this 
morality  rather  regressive  instead  of  be- 
ing progressive!  And  what  can  we  do  to 
make  it  progressive  or  to  accelerate  the 
imperceptible  progress!  The  last  ques- 
tion is  the  more  important  one,  since  it 
presents  a  practical  and  not  merely  an 
academic  problem.  In  the  following  I  in- 
tend to  discuss  some  factors  which  may 
contribute  in  some  modest  way  to  its  solu- 
tion. I  am  fully  aware,  as  all  of  you  are, 
of  the  immensity  of  the  problem,  and  I  am 
aware,  more  than  you,  of  the  microscopical 
dimensions,  metaphorically  speaking,  of 
your  guest  of  the  evening.  But  I  shall 
act  now  as  I  always  acted,  upon  the 
principle  that  it  is  neither  good  nor  wise 


to  possess  less  courage  or  more  modesty 
than  that  drop  of  water  which  innocently 
and  cheerfully  undertakes  to  drill  a  hole 
in  a  rock. 

As  one  who  swore  allegiance  to  the  med- 
ical tribe,  I  shall  begin  by  saying  that  the 
case  of  international  morals  is  very  bad 
indeed,  but  it  is  by  no  means  hopeless; 
that  only  hopeful  men  are  capable  of  at- 
taining desirable  results;  that  a  remedy 
which  promises  to  bring  some  help,  be  it 
ever  so  small,  is  not  to  be  despised,  and 
that  a  sum  of  such  remedies  may  save  even 
a  bad  case. 

It  seems  to  me  quite  probable  that  inter- 
racial and  international  morals  are  also 
subject  to  evolutionary  influences  and 
are  undergoing  a  developmental  process; 
but  the  progress  is  extremely  slow  because 
it  has  to  struggle  too  much  against  the 
beastly  nature  of  man.  Even  the  develop- 
ment of  international  morality  is  a  slovr 
process;  it  must  have  tdken  many  thou- 
sands of  years  before  it  reached  its  pres- 
ent stage.  The  present  condition  of  inter- 
national ethics  would  perhaps  appear  to 
us  even  quite  high,  if  we  had  the  means  to 
compare  it  with  its  status  of  hundreds  of 
thousands  of  years  ago.  This  recognition, 
namely,  that  interracial  and  international 
morals  are  undergoing  a  progressive  de- 
velopment, but  that  their  progress  is  nec- 
essarily very  slow,  seems  to  me  to  be  a  very 
useful  one.  In  the  first  place,  because  it 
encourages  us  to  try  to  accelerate  this 
progress,  be  the  rate  of  the  possible  in- 
crease in  the  acceleration  ever  so  small  and 
be  the  means  at  our  disposal  for  accom- 
plishing it  ever  so  meager.  In  the  second 
place,  it  suggests  to  us  to  avoid  looking  for 
means  of  acceleration  which  are  far  out  of 
proportion  with  the  rate  of  the  evolution- 
ary progress;  it  is  bound  to  fail  and  even 
to  bring  a  temporary  reaction,  as  history 
taught  us  over  and  over  again. 
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I  do  not  consider  it  as  my  province  to 
^   to  discuss  here  all  sorts  of  means 
which  possibly  may  serve  to  increase  prog- 
ress in  international  morality.    My  chief 
purpose  is,  as  stated  at  the  beginning,  to 
bring  forward  the  value  of  medical  sci- 
"^ces  and  medical  men  as  efficient  factors 
^  furthering  the  progress  of  international 
J    ^^ity.     However,  before  coming  to  it, 
Viah  to  call  attention  briefly  to  a  point 
i^^^o  to  which  reference  has  been  made 
jft  /^^^.    I  believe,  in  the  first  place,  that  it 
,  ^^  prime  educational  importance  to  point 
\)B.X>re8sively  to  the  fact  that  there  is  a 
gulf  between  national  morality,  on  the  one 
hand,    and   interracial   and   international 
morality,  on  the  other  hand.    A  confusion 
between  the  two  sets  of  ethics  may  harm 
the  former  and  retard  the  possible  progress 
of  the  latter.    Citizens  in  neutral  countries 
at  all  times,  and  citizens  of  all  countries  in 
times  of  peace,  should  know,  should  feel  it 
<leeply  in  their  hearts,  that  war  has  not  the 
slightest  feature  of  morality,   that  it  is 
simply  a  mode  of  settling  differences  be- 
tween two  or  more  strains  of  the  human 
i^ce  in  the  fashion  of  wild  beasts,   in- 
^^eased  in  deadliness  and  ugliness  by  the 
^tivities  of  human  intelligence.    Here  is 
^  incontestable  fact  which  gives  pain  and 
^^^^^^ess  to  the  moral  man ;  humanity,  as  a 
^hole^  shows  that  its  moral  conduct  is  not 
^^e   that  of  vicious  animals  of  various 
Pecies.    The  discussion  of  the  question  as 


to 


.    ^^1x0  began  the  war  and  who  prevents 


its 


Conclusion  is  far  from  the  mark;  it  is 
*T*^-ly  academic  and  is  borrowed  from  the 
Y  ^^"t    of   view   of   intranational   morals. 


littX 


ce  and  law  had  little  to  do  with  the 

ing  of  the  war  and  will  have  very 

to  say  with  its  settlement.    War  is 

..         -cd  on  by  brute  force  and  is  settled  by 

xj  ^^^th  the  aid  of  exhaustion  and  starva- 

.    ^-      The  many  circumstances  which  lead 

^^e  numerous  wars  are  mere  incidents^ 


but  not  the  real  cause  of  them.  There  is 
only  one  cause  for  all  the  wars  and  that  is 
the  possession  by  human  beings  of  ferocious 
qualities  peculiar  to  wild  beasts,  often  en- 
tirely unrestrained  and  sometimes  even 
directly  cultivated  to  a  higher  degree. 

In  teaching  intranational  morality  it 
ought  to  be  made  clear  that  physical 
strength,  courage,  dexterity  and  efficiency, 
useful  and  desirable  as  they  are  for  the 
success  in  the  life  of  the  individuals  and 
the  nation  they  compose,  are  not  moral 
principles.  On  the  contrary,  they  may 
greatly  magnify  the  evil  results  when 
used  for  unethical  principles.  Bravery 
and  efficiency,  which  are  most  highly  val« 
ued  qualities  in  war,  are  qualities  which 
are  most  destructive  to  your  so-called 
enemy  of  to-day  and  perhaps  your  friend 
of  yesterday  and,  moreover,  perhaps  of 
your  friend  of  a  day  after  to-morrow. 

I  now  come  to  the  chief  point  I  wish  to 
discuss.  Short  as  the  discussion  will  be, 
it  is  nevertheless  the  chief  object  of  my 
entire  discourse.  I  have  stated  above  that 
the  striking  feature  of  this  war,  the  great 
destructiveness  of  human  life,  owes  its 
success  to  the  employment  of  scientific  re- 
sults in  carrying  on  the  war.  All  sciences 
which  may  contain  some  practical  element 
are  contributing  in  some  way  or  another 
to  the  wholesale  destruction  of  human  life. 
And  not  only  the  scientific  results,  but  the 
scientists  themselves  are  active  at  the 
front  in  laboratories  improvised  in  large 
automobiles  to  search  for  new  inventions 
and  discoveries  which  may  be  of  some  im- 
mediate practical  use  or  to  predict  the  na- 
ture of  the  weather  to  be  expected  at  dif- 
ferent points,  etc.  And  those  who  can  not 
assist  in  such  a  direct  way  try  to  contrib- 
ute to  the  spirit  of  war  by  spreading  en- 
thusiasm, by  abusing  the  enemy,  and  by 
implanting  hatred  against  it. 

But  there  is  one  most  inspiring  exception 
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to  this  sorrowful  rule.  It  is  the  utilization 
of  the  medical  sciences  and  the  behavior 
of  medical  men  in  the  war.  The  results  of 
medical  investigations  of  the  last  few  de- 
cades and  the  activities  of  medical  men 
are  of  immense  practical  importance  to 
modem  warfare.  In  some  of  the  former 
wars  perhaps  as  many  soldiers  were  wiped 
out  in  consequence  of  disease  as  were 
killed  by  the  bullet  or  bayonet.  The  com- 
bined modem  studies  in  pathology,  bac- 
teriology, hygiene,  surgery,  medicine, 
pharmacology,  preparation  of  antiseptics, 
etc.,  have  immensely  reduced  the  ravages 
of  war  as  far  as  sickness  and  injuries  are 
concerned.  Medical  sciences  and  medical 
men  are  part  and  parcel  of  wars.  But 
what  is  their  ethical  status  with  reference 
to  strife  of  nations  in  comparison  with 
other  sciences,  with  other  men  of  science, 
men  of  culture  and  education?  Here  is 
the  answer. 

None  of  the  numerous  important  discov- 
eries made  in  the  medical  sciences  was 
ever  used  for  the  destruction  of  life  or 
harming  the  enemy  in  modem  civilized 
warfare. 

Any  discovery  or  invention  made  in  the 
sciences  or  the  practise  of  medicine,  made 
in  one  of  the  warring  countries,  is  freely 
given  to  the  medical  fraternity  of  a  bellig- 
erent country — ^unless  it  involves  a  business 
relation  over  which  medical  men  have  no 
power.  It  is  illuminating  to  read  a  review 
in  an  English  medical  journal  of  medical 
reports  made  at  a  German  medical  meet- 
ing held  on  a  battlefield. 

On  the  battlefield,  on  the  firing  line,  per- 
haps in  the  midst  of  a  hail  of  bullets  and 
fragments  of  shrapnel,  physicians  and  sur- 
geons, some  of  them  volunteers,  pick  up 
wounded  soldiers  vnthout  regard  to  na- 
tionality, and  treat  friend  and  foe  alike. 
It  is  practically  of  no  moment  to  the  sick 
and  wounded  soldier  to  which  of  the  has-- 


pitals  of  the  civilized  belligerent  nations, 
he  will  he  taken  for  treatment.  The  physi- 
cian, as  a  physician,  knows  no  difference 
between  races  and  nations,  between  friend 
and  foe. 

And  withal  physicians  in  every  one  of 
the  warring  countries  are  as  good  patriots, 
and  are  as  ready  to  sacrifice  their  lives  in 
their  country's  straggle,  as  any  other  pa- 
triotic citizen  of  his  beloved  country,  with 
the  only  difference  that  he,  the  physician, 
is  merely  ready  to  die,  or  to  he  crippled  far 
life,  in  the  service  for  his  country,  hut  he 
is  not  engaged  in  killing  or  harming  any 
one  belonging  to  another  nation  or  coun- 
try. 

There  might  be  a  few  exceptions — ^it  would 
be  miraculous  indeed  if  there  would  be 
none;  any  large  group  has  its  exceptions. 
But  such  few  exceptions  can  not  be  held 
up  against  this  wonderful  picture  which 
medical  men  present  in  war.  And  won- 
derful indeed  this  picture  is.  We  have 
seen  how  low  international  morals  are  at 
all  times ;  we  see  how  infamously  bad  it  is 
at  the  time  of  war  and  especially  at  the 
present  ferocious  war  of  cultured  nations. 
And  in  the  midst  of  this  inferno  we  per- 
ceive a  group  of  sciences  which  are  in 
intimate  contact  with  life  and  with  war, 
and  which  nevertheless  never  contribute 
to  the  degradation  of  interracial  and  inter- 
national morality.  We  perceive,  further- 
more, in  every  belligerent  nation  among 
the  combatants  a  group  of  patriotic  men, 
brave  and  ready  for  every  self-sacrifiee, 
who  do  nothing  but  render  help  to  those 
who  need  it,  who  render  it  as  members  of 
their  particular  country,  but  render  it  to 
foe  and  friend  alike.  Here  are  representa- 
tives of  humanity,  as  a  whole,  here  is  a 
most  encouraging  example  of  an  elevated 
international  morality. 

This  wonderful  fact  is  not  my  discov- 
ery; it  is  a  fact  well  established,  and  well 
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known  to  everybody,  at  least  ought  to  be 
known  by  everybody.  But  the  caUing  of 
this  fact  to  fuU  consciousness  of  the  mem" 
hers  of  our  profession  may  render  a  great 
service  to  the  progress  of  international 
morality. 

In  the  dawn  of  history,  the  medical  man 
was  also  the  treasurer  of  philosophy  and 
morals.  In  the  middle  ages  when  knowl- 
edge became  specialized,  medical  men  more 
and  more  devoted  their  activity  exclusively 
to  medical  practise.  On  account  of  the 
inefficiency  of  medicine  at  that  time,  medi- 
cine lost  its  prestige.  However,  in  the  re- 
cent decades  medicine  became  a  science  and 
one  marvelous  discovery  follows  another, 
and  the  efficiency  of  medical  practise  in- 
creases rapidly.  Medicine  makes  accessible 
to  man  uninhabitable  parts  of  the  world. 
It  prevents  disease,  and  with  increased  effi- 
ciency it  learns  to  cure  it.  Medical  sci- 
ences and  medical  men  rose  in  the  estimate 
of  discriminating  civilized  mankind. 
CoM  they  {medical  sciences  and  medical 
men)  not  become  again  hearers  of  the  flag 
of  morals,  especially  of  international  mor- 
olst  In  the  furious  struggle  which  is  go- 
ing on  at  present  amongst  civilized  nations 
international  morals  lost  its  friends;  re- 
ligion, sciences  and  the  brotherhood  of 
mankind  proclaimed  by  the  followers  of 
socialism  failed  it;  medicine  alone  did  not 
desert  it.  In  times  of  peace  and  for  the 
purpose  of  furthering  useful  knowledge 
medical  sciences  and  medical  practises  are 
working  in  separate  groups,  according  to 
their  specific  aims.  But  all  medical  men 
of  various  shades  and  groupings  ought  to 
unite  for  this  one  high  aim,  ought  to  estab- 
lish  a  Medical  Brotherhood  for  the  Pur- 
pose of  Upholding  and  Accelerating  the 
Progress  of  International  Morality. 

Every  one  of  the  scientific  and  practical 
men  in  medicine  in  our  large  country 
ought  to  join  with  enthusiasm  such  a  mis- 


sionary enterprise.  The  initiative  ought 
to  be  taken  by  our  large  neutral  country, 
but  we  may  appeal  to  our  neutral  brethren 
in  other  neutral  countries  to  join  our  cru- 
sade. However,  we  must  not  approach  our 
medical  confreres  in  the  belligerent  na- 
tions as  long  as  the  war  lasts,  lest  it  may 
be  interpreted  as  an  attempt  to  weaken 
their  patriotism  and  their  enthusiasm  for 
the  cause  of  the  particular  countries  of 
which  they  are  an  integral  part. 

S.  J.  Meltzeb 
bockefelleb  institute  fob 
Medical  Beseasch 


CTBU8  FOGO  BBACKETT 

By  the  death  of  Professor  Cyrus  Fogg 
Brackett,  which  occurred  on  January  29, 
another  link  connecting  the  present  with 
the  past  in  the  history  of  physics  in  this 
country  was  broken.  Professor  Brackett 
belonged  to  that  group  of  physicists  whose 
infiuence  is  now  felt  through  their  pupils 
in  most  of  our  universities.  In  the  early 
days  of  his  service  at  Princeton  he  was  as- 
sociated with  Joseph  Henry,  who  was  a 
trustee  of  the  college,  and  who  took  an 
active  interest  in  the  development  of  the 
department  of  physics  under  Professor 
Brackett 's  direction.  His  early  studies 
came  before  the  French  influences  had  been 
superseded  by  the  Qerman,  and  his  think- 
ing always  showed  traces  of  that  early 
training. 

Professor  Brackett,  after  graduation  at 
Bowdoin  College  in  1859,  studied  medicine 
at  the  Harvard  Medical  School,  and  was 
graduated  as  Doctor  of  Medicine  in  1863. 
He  then  returned  to  Bowdoin  as  a  member 
of  the  faculty,  and  soon  became  professor 
of  chemistry  and  physics.  In  1873,  on  the 
advice  of  Professor  Henry,  he  was  called 
to  Princeton  as  professor  of  physics.  His 
coming  to  Princeton  coincided  with  the 
foundation  of  the  John  Oreen  School  of 
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Science,  and  with  a  greatly  increased  in- 
terest in  all  scientific  studies.  He  became 
at  once  the  trusted  adviser  of  the  board 
of  trustees  in  their  endeavors  to  increase 
and  improve  the  instruction  in  scientific 
subjects,  and  he  was  influential  with  the 
faculty  in  all  matters  connected  with  the 
development  of  the  curriculum. 

The  physical  laboratory  as  he  found  it 
had  no  equipment  for  research,  and  but 
little  for  demonstration.  He  felt  it  was  his 
duty  to  devote  himself  to  the  improvement 
of  the  equipment,  and  to  the  organization 
of  courses  of  lectures  and  laboratory  in- 
struction. As  new  apparatus  came  in  he 
would  put  it  together  and  test  it,  and  when 
new  apparatus  was  wanted  which  could  be 
better  made  than  purchased,  he  would  con- 
struct it  with  his  own  hands.  He  was  very 
skillful  in  all  mechanical  work,  and  much 
of  the  apparatus  which  he  made  is  still  in 
use. 

At  the  same  time  he  gave  himself  with 
entire  devotion  to  his  labors  as  a  teacher. 
He  thoroughly  believed  that  physics  should 
form  an  essential  part  of  every  student's 
course  of  study,  and  realized  that  if  this 
were  the  case  the  course  in  physics  should 
not  be  confined  to  the  dry  details  of  the 
subject,  but  should  rather  present  the  phi- 
losophy of  nature.  Owing  to  the  breadth 
of  his  education,  and  to  his  unlimited  in- 
terest in  all  scientific  and  philosophical 
questions,  he  was  able  to  illuminate  his 
subject  with  illustrations  drawn  from  other 
sciences,  and  from  the  practical  applica- 
tions of  science  in  the  arts.  His  courses  of 
lectures  were  not  only  instructive,  but  in- 
spiring, and  many  of  his  students  remem- 
ber him  with  affection  and  respect  as  the 
most  stimulating  influence  in  their  intel- 
lectual life. 

Professor  Brackett's  interests  were 
strongly  excited  by  the  development  of 
electrical  i^ienee,  and  of  its  applications 


to  the  comfort  and  convenience  of  life.  He 
was  acquainted  with  many  of  the  great  in- 
ventors by  whom  those  applications  have 
been  made,  and  he  became  connected  with 
some  of  their  principal  achievements  as  an 
expert  adviser.  He  was  occupied  for  sev- 
eral years  as  an  expert,  both  in  the  labora- 
tory and  in  the  courts,  with  the  questions 
arising  in  the  contest  concerning  the  in- 
vention of  the  telephone.  He  was  thus  led 
to  give  instruction  in  the  engineering  side 
of  electrical  science,  and  ultimately  in  1889 
to  undertake  the  development  of  a  school 
of  electrical  engineering.  The  course  in 
this  school,  as  he  planned  it,  is  designed 
for  graduates,  or  for  others  already  prop- 
erly qualified  by  a  sufScient  knowledge  of 
mathematics,  physics  and  chemistry.  One 
of  its  principal  features  is  the  emphasis 
laid  upon  the  advanced  study  of  general 
electrical  science.  His  aim  was  to  give  his 
students  a  thorough  general  knowledge  of 
their  science,  so  that  after  a  short  experi- 
ence in  the  practise  of  their  profession 
they  might  qualify  for  positions  in  which 
scientific  knowledge  is  particularly  needed. 
Although,  as  he  appreciated  would  be  the 
case,  the  membership  of  this  school  has 
never  been  large,  many  of  those  who  have 
gone  out  from  it  have  justified  the  plan  on 
which  it  was  organized  by  rapidly  attain- 
ing important  places  in  the  profession  of 
electrical  engineering. 

Professor  Brackett  was  for  many  years 
a  member  of  the  American  Association  for 
the  Advancement  of  Science,  and  in  1886 
was  vice-president  of  section  B.  He  was 
also  a  member  of  the  American  Philosoph- 
ical Society.  His  knowledge  of  medicine 
and  his  general  interest  in  the  public  wel- 
fare led  to  his  appointment  as  a  member  of 
the  State  Board  of  Health  of  New  Jersey. 
He  served  as  president  of  this  board  for 
ten  years.  He  was  also  for  many  years  a 
member    of    the    sanitary    committee    of 
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Princeton  University,  and  was  its  respon- 
sible member  in  charge  of  the  infirmary. 

In  1908  he  insisted  on  retiring  from 

active  service   and   was  made   professor 

emeritus.    He  at  once  turned  his  attention 

to  research,  for  which  he  was  so  well  fitted, 

and  from  which  his  devotion  to  professorial 

daties  as  a  teacher  had  for  so  many  years 

excluded  him.    He  employed  his  technical 

skill  in  making  optical  preparations,  and 

at  last  became  interested  in  the  constme- 

tion  of  a  ruling  engine  for  the  construction 

of  diffraction  gratings,  of  the  sort  known 

as  echelette  gratings.      He  devised  a  new 

method  for  the  mechanical  grinding  of  the 

screw,  by  which  most  of  the  hand  labor 

that  was  needed  in  the  methods  previously 

used  was  avoided,  and  before  his  death  he 

had  the  satisfaction  of  seeing  the  engine 

which  he  constructed  producing  g^tings 

of  satisfactory  quality.     With  very  little 

additional  labor  it  will  be  fitted  to  do  the 

work  for  which  it  was  designed. 

Professor  Brackett  was  gifted  with  a 

most    winning    personality.      He    made 

friends  of  his  colleagues  and  his  pupils. 

The  gift  of  the  Palmer  Physical  Laboratory 

by  Mr.  S.  S.  Palmer,  and  its  endowment 

by  Mr.  D.  B.  Jones  and  Mr.  T.  B.  Jones, 

are  monuments  of  the  affectionate  regard 

which  he  inspired  in  some  of  those  who 

knew  him.    He  was  a  wide  reader,  and  an 

iDgenious  speculator  on  physical  questions, 

^d  Was  always  ready  to  contribute  of  his 

knowledge  to  those  who  came  to  him  for 

formation  and  advice.     He  will  be  re- 

^^''ibered  by  all  who  came  within  the  range 

^'hiB  influence  as  an  inspiring  teacher,  an 

*^^tionate  friend  and  a  good  man. 

W.  P.  Magib 


^^^<^:^APHICAL  MEETING  IN  NEW  TOBK 
second  joint  meeting  of  the  American 


^^^J^aphical  Society  and  the  Association  of 
^^^ican  Geographers  will  be  held  in  New 


York,  Friday  and  Saturday,  April  9  and  10, 
1916.  With  the  exception  of  Friday  evening, 
the  sessions  will  be  held  at  the  society's  build- 
ing, Broadway  at  156th  Street.  President 
Dodge  of  the  association  will  preside  at  the 
sessions.  The  joint  meeting  will  be  called  to 
order  on  Friday  morning  by  Mr.  John  Oreen- 
ough,  vice-president  and  chairman  of  the  coun- 
cil, American  Geographical  Society.  The 
Park  Avenue  Hotel  at  the  comer  of  3dd  Street 
and  Park  Avenue,  will  be  headquarters  for  as- 
sociation members.  The  American  Geograph- 
ical Society  has  very  generously  asked  all 
association  members  to  be  their  guests  at  the 
hotel  during  the  meeting,  from  Thursday 
afternoon,  April  8,  to  Saturday  afternoon, 
April  10.  The  arrangements  make  it  desir- 
able to  dine  together  at  hours  to  be  announoed 
at  the  session  on  Friday.  It  is  hoped  that  as 
many  members  as  possible  will  arrive  on 
Thursday  in  time  for  dinner  and  the  social 
gathering  in  the  secretary's  room  at  the  hotel 
during  the  evening.  The  American  Geograph- 
ical Society  has  invited  all  members  of  the 
association  to  luncheon  on  both  Friday  and 
Saturday  noon  at  a  restaurant  close  to  the 
society's  building.  Mr.  George  A.  Plimpton 
has  invited  the  members  of  the  association, 
their  wives,  and  all  workers  in  geography  in 
attendance  at  the  meeting  to  meet  at  his  home 
on  Friday  evening.  Mr.  Plimpton  will  speak 
informally  on  Early  American  Geography,  and 
exhibit  his  complete  and  interesting  library  of 
early  American  texts  in  geography. 
The  scientific  program  is  as  follows: 

FRmAT  MORNING  SESSION   (FROM  ELEVEN  O'OLOOK 

TO  twelve-thirty) 

"  The  Coast  of  New  Caledonia,"  by  W.  M. 
Davis. 

"  Geography  of  the  Navajo  Country,"  by  BL 
E.  Gregory. 

FRmAT  AFTERNOON  SESSION    (FROM  TWO  O'OLOOK 

TO  five) 

"IJtah,  the  Oasis  at  the  Foot  of  the  Wa- 
satch," by  Mark  Jefferson. 

''The  Geographic  Factor  in  Agricultural 
Industries,"  by  C.  S.  Scofield- 
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"  Origin  of  Some  Desert  BaBins,"  by  N.  H. 
Darton. 

"  The  Natural  History  of  Ancient  Vinland, 
and  its  Geographic  Significance/'  by  M.  L. 
Femald. 

FRIDAT  EYENmO  SESSION  (AT  8  :80,  61  PARK  AYE.) 

"Early  American  Geography/'  by  George 
A.  Plimpton. 

SATURDAY  MORKINO  SESSION   (FROM  TEN  O'OLOOK 

TO  twelye-thirty) 
"  Argentina  and  the  Argentines/'  by  Bailey 

Willis. 

"  Winter  Weather  as  a  Factor  in  the  Great 
War/'  by  R.  DeC.  Ward. 

«  The  Muir  Glacier  in  1911  and  1913/'  by 
Lawrence  Martin. 


PACIFIC  ASSOCIATION  OF  SCIENTIFIC 

SOCIETIES 

At  the  Seattle  meeting  of  the  Pacific  Asso- 
ciation in  May,  1914,  the  new  constitution  for 
a  Western  Division  of  the  American  Associa- 
tion for  the  Advancement  of  Science  was  ac- 
cepted and  recommended  to  the  constituent 
societies  for  their  adoption.  It  was  determined 
that  a  two  thirds  vote  would  be  necessary  for 
adoption;  that  if  this  vote  was  secured  before 
the  meeting  of  the  American  Association  at 
San  Francisco  in  August,  1916,  the  work  of 
the  Pacific  Association  would  be  given  over  to 
the  Western  Division  at  the  end  of  the  Au- 
gust meeting,  provided  the  Western  Division 
was  organized  and  ready  at  that  time  to  con- 
tinue the  work  of  the  Pacific  Association.  On 
March  20,  1915,  the  required  two  thirds  vote 
was  secured,  and  the  Pacific  Association  is 
now  ready  as  soon  as  the  constitution  is  signed 
by  the  officers  of  the  voting  constituent  so- 
cieties to  turn  over  the  work  to  the  new  Di- 
vision at  the  end  of  the  August  meeting  of 
the  American  Association.  The  following  so- 
cieties adopted  the  new  constitution  in  the 
following  order:  Biological  Society  of  the 
Pacific  Coast,  Pacific  Coast  Paleontological 
Society,  The  Cordilleran  Section  of  the  Geo- 
logical Society  of  America,  The  Seismological 
Society  of  America,  Astronomical  Society  of 


the  Pacific,  The  Technical  Society  of  the  Pa- 
cific Coast,  The  Cooper  Ornithological  Club> 
California  Academy  of  Sciences,  Pug^et  Sound 
Section  of  the  American  Chemical  Society, 
The  Pacific  Slope  Association  of  Fconomic 
Entomologists,  San  Francisco  Society  of  the 
Archeological  Institute  of  America,  and  the 
San  Francisco  Section  of  the  American  Mathe- 
matical Society — ^twelve  societies  in  all.  The 
following  societies  rejected  the  constitution: 
The  Philological  Society  of  the  Pacific  Coast, 
and  the  San  Francisco  Section  of  the  Ameri- 
can Chemical  Society.  The  Geographical  So- 
ciety of  the  Pacific  did  not  reply.  The  Pacific 
Coast  Branch  of  the  American  Historical  As^ 
sociation  will  decide  the  question  late  in  1915. 
Dr.  Campbell,  president  of  the  American 
Association,  has  already  appointed  a  com- 
mittee to  effect  the  organization  of  the  divi- 
sion, and  it  will  be  ready  in  August  to  receive 
the  work  and  the  archives  of  the  Pacific  Ajs- 
sociation  which  will  in  this  manner  terminate 
a  five  years  of  active  work. 

J.    N.   BURMAN, 

Secretary  of  the  Pacific  Association 
Ssattlb, 
March  30,  1915 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  Ira  Remsen,  president  emeritus  of 
Johns  Hopkins  University,  will  deliver  the 
principal  address  at  the  formal  opening  of  the 
new  chemistry  building  of  the  University  of 
Minnesota,  on  May  24. 

At  the  recent  commemoration  day  exercises 
at  the  Johns  Hopkins  University  there  was 
presented  to  the  university  by  a  committee  of 
which  Dr.  William  S.  Halsted,  professor  of 
surgery,  was  chairman,  a  iwrtrait  in  oil  by 
Mr.  Seyffert,  of  Philadelphia,  of  Dr.  Franklin 
P.  Mall,  professor  of  anatomy  in  the  university. 
Dr.  Lewellys  L.  Barker,  professor  of  medicine, 
made  the  presentation  address. 

Professor  Charles  S.  Wilson,  of  the  Cor- 
nell School  of  Agriculture,  has  been  nominated 
by  Governor  Whitman  as  New  York  state  com- 
missioner of  agriculture. 

Officers  of  the  Eoyal  Astronomical  Society 
have  been  elected  as  follows:  President,  R.  A. 
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Sampson,  astranomer  royal  for  Scotland;  Ftce- 
presidents,  J.  W.  L.  Qlaidier,  Esq.,  Colonel 
E.  H.  HflU,  W.  H.  Maw,  Esq.,  H.  H.  Turner, 
Savilian  professor  of  astronomy,  Oxford; 
Treasurer,   E.   B.   Knobel,   Esq.;   Secretaries 

A.  S.  Eddington,  Plumian  professor  of  astron- 
omy, Cambridge,  Alfred  Fowler,  Esq. ;  Foreign 
Secretary,  Arthur  Schuster,  Esq. 

Nine  members  of  the  American  Bed  Cross 
Sanitary  Commission,  on  their  way  to  Servia 
to  fight  the  ravages  of  typhus  and  other  con- 
tagious diseases  in  that  country,  sailed  on 
April  3  on  the  steamship  Due  D'Aosta,  for 
Naples.  They  were :  Dr.  Thomas  W.  Jackson, 
chief  sanitary  inspector;  Dr.  Hans  Zinsser, 
bacteriologist;  Dr.  Andrew  W.  Sellards,  Dr. 
George  C.  Shattuck,  Dr.  F.  B.  Qrinnell,  Dr. 

B.  W.  Caldwell,  W.  S.  Standifer,  Luis  de  la 
Pena  and  Hobart  D.  Brink.  Dr.  Bichard  P. 
Strong,  the  director  of  the  commission,  will 
nieet  them  at  Salonika.  The  expenses  are 
being  paid  jointly  by  the  Bockefeller  Commis- 
sion and  the  Bed  Cross. 

On  the  retirement  of  Mr.  Otto  H.  Tittmann 
from  the  superintendency  of  the  United  States 
Coast  Survey,  recently  annoimced  from  Wash- 
ington, Dr.  Henry  S.  Pritchett,  president  of 
tiie  Carnegie  Foundation,  writes :  "  He  entered 
^e  Coast  Survey  forty-eight  years  ago,  and  re- 
p^JfVed  his  scientific  training,  as  was  the  custom 
^   that  day,  in  the  survey  itself.     Passing 
Uirough  all  the  divisions  of  scientific  work,  in- 
wit<iii^g     hydrography,     geodesy,     terrestrial 
^^fimotism  and  tidal  observation  and  predic- 
7*^,    IMr.  Tittmann  reached  the  highest  scien- 
,p  X>osition   in  the  survey  and  became  in 

^       assistant   superintendent,    and   in   1900 
^^^^^intendent    of    the    Coast    and    Geodetic 


'^.    His  administration  of  this  great  post 


^     *l>«en  admirable,  both  from  the  scientific 

^^  ^Xie  administrative  point  of  view.    His  con- 

^*-^'^t;ions  to  the  determination  of  the  figure 

y    '•i^^  earth,  to  the  fixation  of  the  boundary 

^     V)etween  Canada  and  the  United  States, 

^  Ixis  part  in  international  geodesy  have  done 

^^^-it;  to  the  country.     With  all  his  distin- 

^^^Xed  ability  and  service,  he  has  united  a 

^^^^«ty  as  fine  as  it  is  rare.    It  is  a  fortunate 

^"^xtry  which  has  such  public  servants.'* 


Dr.  Aathub  W.  Goodspeed,  professor  of 
physics  in  the  University  of  Pennsylvania, 
has  returned  from  Marburg,  Germany,  where 
he  intended  to  pursae  research  work. 

Professor  LTin>s  Jones,  of  Oberlin  College, 
is  planning  to  take  a  party  of  twelve  students 
with  an  assistant  to  the  coast  of  Washington, 
leaving  Chicago  June  21.  Seven  weeks  will 
be  spent  studying  the  ecology  of  the  region^ 
From  Neah  Bay  to  Moclips  the  party  will 
have  as  guides  Guilliute  Indians,  making  use 
of  a  gasoline  launch  and  canoes  along  the 
coast.  Special  scientific  investigation  will  be 
made  of  Coelentera,  Echinodermata  and  Mol- 
lusca  which  abound  between  the  tides.  In 
addition,  particular  attention  will  be  given 
to  the  kelp  beds,  the  trees  and  bushes  of  the 
coast  and  the  land  animals  of  the  islands. 
Members  of  the  expedition  will  later  visit  the 
exposition  at  San  Francisco. 

The  address  to  the  graduating  class  of  the 
Michigan  College  of  Mines  is  to  be  given  this 
year  by  Professor  James  F.  Kemp,  of  Colum- 
bia University,  on  April  16. 

Dr.  John  F.  Anderson,  director  of  the 
hygienic  laboratory,  U.  S.  Public  Health 
Service,  addressed  the  Minnesota  Pathological 
Society,  on  March  30,  at  the  Institute  of 
Anatomy.  His  subject  was:  ^'The  Present 
Status  of  Our  Knowledge  of  the  Etiology  and 
Distribution  of  Typhus  Fever." 

Dr.  Edith  J.  Clatpole,  research  associate 
in  pathology  in  the  University  of  California, 
died  on  March  27,  in  Berkeley,  California. 
Dr.  Claypole  was  well  known  as  a  teacher  and 
investigator  in  biology  and  during  recent  years 
for  her  work  on  the  differentiation  of  strepto- 
thrix  infections  in  human  beings,  and  on  im- 
mimization  against  typhoid  fever. 

J.  Foster  Crowell,  known  as  an  expert  in 
railroad  construction  and  hydraulic  engineer- 
ing, author  of  works  on  engineering  subjects, 
including  "  Training  a  Tropic  Torrent,"  "  How 
Holland  Was  Made"  and  "Modem  Wharves 
and  Harbor  Facilities,"  died  in  New  York 
City,  on  March  29,  aged  sixty-seven  years. 

Miss  Mary  E.  Garrett  died  on  April  8,  in 
the  sixty-second  year  of  her  age.    Miss  Garrett 
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took  an  active  interest  in  education  and  gave 
large  sums  to  the  Johna  Hopkins  Medical 
School,  Bryn  Mawr  OoUege  and  the  Bryn 
Mawr  School  for  Girls  in  Baltimore. 

Sm  John  Cameron  Lamb,  long  connected 
with  the  British  post  office  and  chairman  of 
many  departmental  committees,  the  author  of 
works  dealing  with  improvements  in  the  use  of 
the  cahle  and  the  wireless  telegraph  and  the 
construction  of  lifeboats,  died  on  March  30^ 
at  the  age  of  sixty-nine  years. 

The  Koyal  Astronomical  Society  has  by  a 
vote  of  59  to  3  jmssed  a  resolution  as  follows : 

That  this  meeting  approves  of  the  admission  of 
women  as  fellows  and  associates  of  the  societji 
and  requests  the  council  to  take  all  necessary  steps 
to  render  their  election  possible. 

The  twenty-fourth  session  of  the  Marine 
Biological  Laboratory  of  Leland  Stanford 
Junior  University  at  Pacific  Grove,  Cali- 
fornia, will  begin  on  Monday,  May  24,  1915. 
The  regular  course  of  instruction  will  con- 
tinue six  weeks,  closing  July  3.  Livestigators 
and  students  working  without  instruction  may 
make  arrangements  to  continue  their  work 
through  the  summer.  The  laboratory  will  be 
under  the  supervision  of  Professor  G.  0. 
Price,  instructor  in  charge. 

Professor  J.  Paul  Goode,  of  the  University 
of  Chicago,  has  just  issued  the  map  of  Africa 
in  two  forms,  physical  and  political,  and  the 
fourth  pair  in  the  series  of  wall  maps  for  col- 
leges and  schools  upon  which  he  has  been  at 
work  for  some  years.  The  maps  are  46x66 
inches  in  size,  the  physical  map  priilted  in 
twelve  colors,  the  political  map  in  nine  colors. 
These  maps  are  entirely  new,  from  original 
sources,  and  represent  an  earnest  effort  to 
achieve  the  highest  quality  of  work  in  the  map 
makers  art. 

The  American  Ornithologists'  Union  will 
meet  in  San  Francisco,  May  18-20.  Eastern 
members  will  leave  New  York  on  May  6, 
reaching  San  Francisco  on  the  evening  of 
May  16.  Two  days.  May  10-11,  will  be  spent 
at  the  Grand  Cafion,  and  two  days  and  a  half 
at  Los  Angeles.  The  sessions  will  be  held  at 
The  Liside  Lm,  within  the  Exposition 
Groimds,  with  the  annual  dinner  on  the  even- 


ing of  May  18.  Friday,  May  21,  will  be  de- 
voted to  a  trip  to  the  Farallon  Islands,  on  the 
U.  S.  Fisheries  steamer  Albatross,  and  other 
trips  will  be  arranged  in  accordance  with  the 
number  of  visitors  and  their  inclinations. 

The  Southwestern  Anthropological  Society 
was  orgranized  on  March  27,  at  Santa  Fe. 
The  report  of  the  organization  committee  waB 
unanimously  adopted  and  Dr.  Livingston  Far- 
rand,  president  of  the  University  of  Colorado 
and  formerly  professor  of  anthropology  at  Co- 
lumbia University,  was  elected  president. 
Dr.  F.  E.  Mera  was  elected  vice-president; 
Paul  Radin,  secretary,  and  Judge  B.  H. 
Hanna,  treasurer.  The  members  of  the  com- 
mittee of  research  elected  were  Professor  P. 
E.  Goddard  and  Mr.  Niels  Nelson,  of  the 
American  Museum  of  Natural  History,  New 
York  City;  Professor  Franz  Boas,  of  Oo- 
limibia  University;  Professor  A.  L.  Bjroeher, 
of  the  University  of  California;  Professor  A. 
Tozzer,  of  Harvard  University,  and  Mrs.  Stev- 
enson, of  the  Bureau  of  American  Ethnology. 
Drs.  Farrand  and  Badin  are  ez-officio  members 
of  this  committee. 

The  magnetic  survey  vessel  Carnegie  left 
Brooklyn  on  March  6,  bound  on  a  two  years' 
cruise,  via  the  Panama  Canal.  The  region  of 
work  will  be  chiefly  in  the  Pacific  Ocean  and 
in  the  south  Atlantic  and  south  Lidian  oceans. 
A  complete  circuit  of  the  earth  between  the 
parallels  of  60^-65''  south  is  to  be  attempted, 
November,  1916-March,  1916,  starting  out 
from  Port  Lyttleton,  New  Zealand,  as  a  base. 
The  Carnegie  is  commanded  on  this  cruise  by 
Mr.  J.  P.  Ault,  who  will  be  assisted  in  the 
scientific  work  by  Dr.  H.  M.  W.  Edwards 
(second  in  command)  and  by  observers  Johns- 
ton, Luke  and  Sawyer.  Dr.  Mauchly  accom- 
panies the  vessel  as  far  as  Panama  in  order  to 
assist  in  the  inauguration  of  the  work  in  at- 
mospheric electricity  which,  with  the  aid  of 
new  appliances,  is  to  be  made  a  special  fea- 
ture on  this  cruise. 

The  appeal  for  subscriptions  to  the  Sir 
William  White  Memorial  Fund  has  resulted* 
we  learn  from  Nature,  in  a  sum  of  $15>000, 
contributed  by  455  subscribers.  The  com- 
mittee of  the  fund  has  decided  that  the  most 
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mutable  form  whicli  the  memorial  could  take 
would  be  tbe  establisbment  of  a  researcli 
scholarship  in  naval  architecture  to  be  named 
after  Sir  William  White ;  and  it  has  been  ar- 
ranged to  hand  over  to  the  council  of  the  In- 
stitution of  Naval  Architects  the  greater  part 
of  the  funds  subscribed  so  that  a  sum  of  at 
least  £100  a  year  shall  be  available  for  the 
scholarship,  which  will  be  administered  by  the 
council  of  that  institution.  In  addition,  a 
medallion  portrait  will  be  placed  in  the  new 
bailding  of  the  Institution  of  Civil  Engineers, 
and,  finally,  at  the  suggestion  of  Lady  White, 
a  donation  of  one  hundred  guineas  has  been 
made  to  the  Westminster  Hospital,  where  Sir 
William  White  passed  away. 

The  Washington  Academy  of  Sciences  is 
giving  a  series  of  lectures  in  the  auditorium 
^  the  New  National  Museum,  to  which  the 
public  is  invited.  All  these  lectures  are  illus- 
trated by  lantern  slides.  The  program  is  as 
follows : 

^^eh  18— "The  Volcano   Kilauea  in  Action/' 
^7  Arthur  L.  Day. 
^i&reh  25— "  Nematodes,  their  Eelations  to  Man- 

imd  and  to  Agriculture,"  by  N.  A.  Cobb. 
^pril    l_««High  Explosives  and  their  Effects/' 
^y  Charles  E.  Munroe. 

Pfil  8- — ^"Insects  and  their  Belation  to  Disease," 
bjr    ^^   jy   Hunter. 
AprU   15^" The  Earth,"  by  B.  8.  Woodward. 


So:ics  years  ago  the  buildings  of  the  aqua- 

^^^J^^    a.t  Rothesay,  which  was  for  a  time  one 

^^  tli^  well-known  "  sights  "  of  the  Clyde,  were 

77^^     over  by  the  Marquis  of  Bute.     The 

?J^^ixigs  have  through  his  generosity  pro- 

^^d  a  local  habitation  for  the  Buteshire  Nat- 

^  ^Bistory  Society,  of  which  Dr.  J.  N.  Mar- 

~^^   is  president,  while  they  have  also  served 

"^oiise  a  valuable  and  developing  museum 

V^^otion  of  the  local  fauna  and  flora.    Lord 

^^   las  now  installed  a  small  laboratory  for 

^^^cal   research   and   provided   the   most 

.^^^^^aary  equipment,  including  a  motor  boat. 

^-  X..  P.  W.  Renouf,  of  Trinity  College,  Cam- 

^^^«,  has  been  placed  in  charge  and,  as  he  is 

**^^vtous   of  making  the  laboratory  a  thor- 

^^lUy  convenient  center  for  research  work 


on  the  wonderfully  rich  marine  fauna  and 
flora  of  the  Clyde  estuary,  he  will  be  grateful 
for  the  gift  of  books  and  pamphlets  bearing 
upon  marine  zoology  and  botany. 

The  sundry  civil  act  as  passed  by  the  last 
session  of  congress  contained  appropriations 
of  $1,365,620  for  the  United  States  Geological 
Survey.  Most  of  the  appropriations  for  the 
Survey  are  included  in  this  great  government 
supply  bill,  but  in  addition  to  the  above-stated 
amount  $40,000  was  appropriated  in  the  leg- 
islative bill  for  rents,  so  that  the  total  amount 
appropriated  is  $1,395,520.  The  principal 
items  in  the  appropriations  for  the  Geological 
Survey  for  the  fiscal  year  ending  June  30, 
1916,  are  as  follows: 

Topographic  surveys  ; $350,000 

Geologic   surveys    350,000 

Mineral  resources  of  Alaska  100,000 

Mineral  resources  of  the  United  States  . .     75,000 

Chemical  and  physical  researches   40,000 

Geologic  maps  of  the  United  States  ....  110,000 

Gaging  streams,  etc 150,000 

Surveying  national  forests 75,000 

The  biU  also  appropriates  $175,000  for  print- 
ing and  binding  survey  reports,  to  be  ex- 
pended by  the  public  printer,  and  $1,500,000 
for  the  new  Interior  Department  building, 
which  is  to  accommodate  the  office  of  the  Sec* 
retary  of  the  Interior,  the  Geological  Survey, 
the  Eeclamation  Service,  the  Land  Office,  the 
Indian  Office  and  the  Bureau  of  Mines,  all 
bureaus  of  the  Interior  Department  whose 
work  is  closely  related  to  that  of  the  survey 
and  among  all  of  which  there  is  more  or  less 
constant  cooperation.  The  total  cost  of  the 
new  building  has  been  fixed  at  $2,596,000. 

Thb  test  and  certification  of  watches, 
chronometers  and  other  timepieces  has  been 
carried  on  for  many  years  at  the  Kew  Ob- 
servatory in  England,  at  the  Besangon  Ob- 
servatory in  France  and  at  the  observatories  of 
Geneva  and  Neuchatel  in  Switzerland,  but  no 
such  tests  have  been  made  for  the  public  in 
this  country,  except  for  a  few  years  at  Yale 
University  many  years  ago.  This  line  of  work 
is  now  started  at  the  Bureau  of  Standards, 
and  Oircular  No.  51,  entitled  '' Measurement 
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of  Time  and  Tests  of  Timepieces/'  has  just 
been  issued,  giving  the  regulations  under 
which  the  tests  will  be  made»  the  methods  em- 
ployed,  together  with  sections  on  the  use  and 
care  of  watches,  and  on  standard  time  and  the 
sources  of  reliable  time  standards  with  which 
one  may  make  frequent  comparisons  of  his 
watch.  This  first  edition  of  the  circular  an- 
nounces the  regulations  for  the  test  and  certi- 
fication of  watches  only;  the  test  of  other 
timepieces  will  be  taken  up  later.  For  the 
purposes  of  test  watches  are  divided  into  two 
classes,  designated  as  A  and  B,  adapted  to 
watches  adjusted  for  five  i>ositions  and  three 
positions  respectively.  The  former  test  lasts 
54  days,  the  latter  40  days.  Both  tests  include 
a  test  of  the  temperature  compensation  of  the 
watch,  at  temperatures  of  5^,  20^  and  35^. 
In  the  Class  A  test  is  also  included  an  exami- 
nation of  the  ieodironism  adjustment  of  the 
watch.  Four  tests  a  year  are  carried  out,  be- 
ginning on  the  second  Tuesday  in  January, 
April,  August  and  October  respectively.  The 
daily  rates  of  the  watches  imder  the  various 
conditions  are  determined  within  about  0.1 
second.  If  the  performance  of  a  watch  is 
within  certain  tolerances  set  for  the  different 
conditions,  a  certificate  is  granted  showing 
the  results  of  the  test.  If  a  watch  fails  to 
meet  the  requirements,  a  report  is  rendered 
showing  wherein  it  fell  short  of  the  tolerances 
and  giving  its  actual  performance  in  the  trial. 
Watches  may  be  submitted  by  manufacturers 
or  jobbers  of  watches,  by  retail  dealers,  or  by 
individual  owners  of  the  watches,  a  fee  being 
charged  which  is  estimated  to  cover  the  actual 
cost  of  the  test.  It  is  expected'  that  the  tests 
will  be  especially  valuable  in  cases  where 
watches  are  to  be  used  for  scientific  purposes 
or  exploration,  and  also  to  purchasers  of  high- 
grade  watches  in  giving  them  assurance  that 
the  watch  is  reasonably  adjusted  and  in  good 
condition  at  the  time  of  the  test.  Copies  of 
the  circular  and  also  of  the  application  blank 
which  must  be  filled  out  by  those  submitting 
a  watch  for  test  may  be  obtained  upon  re- 
quest directed  to  the  Bureau  of  Standards, 
Washington,  D.  C. 


We  learn  from  Nature  that  the  movement 
started  last  year  for  the  establishment  of  a 
Badium  Institution  in  Manchester  met  with  a 
generous  response  from  the  public.  Thanks  to 
the  assistance  of  public  men  and  the  press,  the 
committee  that  was  appointed  to  carry  out  the 
scheme  was  able  to  collect  a  sum  of  about 
£30,000.  The  radium  department  was  estab- 
lished at  the  Boyal  Infirmary,  and  began  work 
on  January  1  in  a  number  of  rooms  that  had 
been  equipped  at  a  cost  of  £1,000,  and  started 
with  about  800  milligrams  of  radium  metal. 
The  contract  for  the  radium,  which  cost  about 
£21,000,  was  given  to  an  American  firm,  and 
its  delivery  was  not  therefore  interfered  with 
by  the  outbreak  of  the  war.  In  order  to  ensure 
the  maximum  efficiency,  the  radium  committee, 
acting  on  the  advice  of  Sir  E.  Rutherford, 
Sir  Wm.  Milligan,  and  other  experts,  took 
control  of  the  equipment  of  the  laboratories; 
and  the  standardization  of  the  radium  was 
done  in  the  physical  laboratories  of  the  Uni- 
versity of  Manchester.  The  committee  has 
also  drawn  up  a  scheme  for  the  distribution 
of  radium  either  in  the  solid  form  as  appli- 
cators, or  as  emanation  tubes  from  the  liquid 
form,  to  the  other  hospitals  in  Manchester  and 
the  district.  Dr.  Arthur  Burrows  is  the  radi- 
ologist at  the  infimary  responsible  for  the 
administration,  Mr.  H.  Lupton  is  the  physicist 
in  charge,  and  Sir  £.  Rutherford  acts  as  con- 
sulting physicist  to  the  department. 

Admiral  Peary's  arctic  ship,  the  Roosevelt, 
has  been  sold  and  it  is  said  that  after  it  has 
been  fitted  with  oil-burning  machinery  and 
other  improvements,  it  will  be  sold  to  the  Bu- 
reau of  Fisheries  of  the  Department  of  Com- 
merce and  Labor.  The  ship  will  be  used  in 
connection  with  the  fisheries  service  in 
Alaskan  waters,  and  will  proceed  through  the 
Panama  canal  as  soon  as  the  refitting  has  been 
completed. 

The  geologists  of  the  University  of  Texas, 
including  the  staffs  of  the  school  of  geology 
and  the  bureau  of  economic  geology,  have  or- 
ganized the  Texas  Geological  Club.  The  pur- 
pose of  this  club  is  to  stimulate  interest  in 
geological  matters  at  the  university  and  in 
geologic  research.    Monthly  meetings  will  be 
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held,  and  papers  bearing  on  matters  of  geo- 
logic interest  will  be  presented.  The  mem- 
benMp  includes  tiie  following :  F.  W.  Simonds, 
J.  A.  Udden,  F.  L.  Whitney,  0.  L.  Baker,  H. 
P.  Bybee,  D.  J.  Jones,  W.  F.  Henneger  and 
Alexander  Beussen. 

It  is  stated    in    Nature   that   the    com- 
mittee of  users   of  dyes   ajypointed  to  con- 
fer with   the   British    Board    of    Trade    as 
to  a  national  dye  scheme  has  come  to  a  unan- 
fmouB  decision  in  favor  of  the  adoption  of  a 
scheme  which  difFers  in  certain  important  re- 
spects from  those  of  the  scheme  previously 
made  public.    The  prox)osal  is  to  form  a  com- 
pany with  an  initial  share  capital  of  £2,000,- 
000,  of  which  £1,000,000  will  be  issued  in  the 
first  instance.    The  government  will  make  to 
the  compimy  a  loan  for  twenty-five  years  cor- 
responding to  the  amount  of  share  capital  sub- 
scribed up  to   a  total  of  £1,000,000,  and  a 
smaller  proportion  beyond  that  total.     The 
government  advance  will  bear  interest  at  4  per 
cent  per   annum,  payable  only  out  of  net 
profits,  the  interest  to  be  cumulative  only  after 
the  first  ^^e  years.    In  addition,  and  with  the 
desire  of  promoting  research,  the  government 
has  undertaken  for  a  period  of  ten  years  to 
make  a  grant  to  the  company  for  the  purposes 
of  experimental  and  laboratory  work  up  to  an 
amount  not  exceeding  in  the  aggregate  £100,- 
000. 


VNirsssiTT    AND    EDUCATIONAL    NEWS 

Under  the  wiU  of  the  late  General  Charles 

^  Kne,  recently  published,  Yale  College  will 

e^ntually  receive  an  addition  of  $150,000  to 

^e  $50,000   scholarship  fund  established  by 

^aeral  Pine  about  three  years  ago.    The  will 

*4So  provides  for  the  creation  of  a  fund  of 

'p^0,OOO  to  be  devoted  to  manual  training  of 

'^sonia.  boys  and  girls. 

^ir   the  wiU  of  General  William  D.  GHl,  of 

^AtVmoTe,  the  Johns  Hopkins  University  is 

'tsiftde  residuary  legatee  after  the  death  of  his 

^6-    The  bequest  is  to  be  used  for  the  estab- 

lis^erxt  of  a  chair  of  forestry. 

^OiUfQ  lY^Q  gifts  recently  received  by  Har- 
▼ttd  University  is  one  from  Mrs.  Samuel 
Sacb,  of  $2,600  for  the  purchase  of  a  work 


or  works  of  art  for  the  Fogg  Art  Museum, 
and  one  of  $3,005  from  various  donors  for  the 
Arnold  Arboretum. 

The  sum  of  $25,000  has  been  contributed  by 
Mr.  P.  S.  du  Pont  toward  the  University  of 
Pennsylvania  Museum  extension  building  fund, 
which  now  amounts  to  more  than  $100,000.  As 
soon  as  the  fund  amounts  to  half  a  million 
dollars,  the  building  of  the  next  extension  wiU 
be  started. 

Professor  John  A.  Miller,  director  of  the 
Sproul  Observatory  of  Swarthmore  College, 
has  recently  been  elected  vice-president  of  the 
college. 

Dr.  Eudolf  Hober  has  been  appointed  to 
the  chair  of  physiology  at  Kiel  vacant  by  the 
removal  of  Professor  A.  Bethe  to  Frankfort 


DISCUSSION  AND  COBBESPONDENCE 

ON    THE    PROPOSED    REORGANIZATION    OF    DEPART- 
MENTS OF  CUNIGAL  MEDICINE  IN  THE 
UNITED  STATES 

To  THE  Editor  of  Science:  Although  Dr. 
Sevan's  letter,  published  in  Science  in  answer 
to  Dr.  Meltzer's,  warns  college  presidents,  lay- 
men and  university  professors  who  are  heads 
of  laboratories  to  await  patiently  the  findings 
of  committee,  consisting  largely  of  practising 
clinicians,  which  is  now  considering  the  sub- 
ject of  the  reorganization  of  the  teaching  of 
clinical  medicine,  yet  in  spite  of  the  implied 
preemption  of  the  subject  it  seems  possible 
that  even  a  university  professor  may  be  al- 
lowed to  express  his  views. 

For  many  years  scientific  work  has  been  ac- 
complished in  this  country  in  laboratories  as- 
sociated with  the  medical  sciences,  work  which 
has  received  world-wide  recognition.  In  other 
instances,  clinicians  have  associated  themselves 
with  laboratory  men,  and  have  produced  re- 
sults which  are  known  in  the  great  foreign 
clinics.  One  might  refer  to  the  work  of  Cole- 
man, of  Joslin  and  of  Howland  as  examples. 
This  represents  the  cooperation  of  the  labora- 
tory and  the  hospital  which  has  yielded  and  is 
yielding  valuable  results.  There  can  be  no 
question  of  the  value  of  sympathetic  and 
friendly  cooperation  of  this  sort. 

The  third  stage,  that  of  independent  re- 
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search  by  the  clinician^  is  the  goal  toward 
which  the  better  schools  of  the  country  are 
striving  to  approach.  It  is  this  which  led  to 
the  recent  conditional  gifts  of  $1,400,000  and 
$750,000  from  the  Eockefeller  Foundation  to 
the  Johns  Hopkins  and  to  the  Washington 
TTniversity.  The  spirit  of  modem  medicine 
is  that  of  scientific  inquiry  into  the  cause  and 
cure  of  disease.  This  spirit  can  only  be  im- 
parted by  men  who  are  themselves  makers  of 
modern  knowledge.  It  is  said  that  science 
does  not  explain  all  things  and  it  is  asked 
why  should  science  be  followed?  The  answer 
to  this  question  should  be,  more  science,  to 
explain  the  unknown  facts. 

It  is  frequently  set  forth  that  there  are  two 
subdivisions  of  medicine,  medicine  as  an  art 
end  medicine  as  a  science.  The  impression  is 
conveyed  that  medicine  as  a  research  science 
is  not  the  object  of  a  department  of  medicine. 
For  this  reason,  the  cooperation  of  the  scien- 
tific departments  is  often  asked.  Innumerable 
schemes  for  '^  correlation "  have  therefore 
been  presented  to  various  medical  faculties 
throughout  the  country.  "  Correlation '*  in 
this  interpretation  signifies  that  the  scientific 
departments  are  to  give  instruction  in  the 
clinical  years  along  the  lines  of  the  develop- 
ments of  modem  scientific  research.  The  oft- 
repeated  request  for  correlation  in  this  sense 
shows  that  there  is  something  lacking  in  the 
clinical  instruction  which  should  be  there. 

The  medical  students  of  the  United  States 
are  thoroughly  grounded  in  the  fundamental 
sciences  during  the  early  years  of  association 
with  their  schools.  The  fundamental  sciences 
are  largely  unknown  to  the  rank  and  file  of 
the  clinical  teachers.  This  leads  the  latter  to 
ridicule  the  knowledge  which  the  students, 
with  much  labor  and  care,  have  sought  to 
acquire.  One  of  two  results  follow;  either 
the  student  joins  the  instructor  in  belittling 
the  laboratory  teaching,  or  the  student,  being 
better  informed  than  the  instructor,  feels  ill 
satisfied  with  his  opportunities. 

The  situation  is  something  like  this.  There 
is  a  true  scientific  medicine  based  upon  the 
application  of  research  medicine  in  the  clinic. 
The  modern  medical  student  is  entitled  to  this 


kind  of  instruction  for  the  fulfilment  of  his 
highest  development.  Oan  he  get  this?  The 
answer  is  found  in  the  argument  ofFered  in 
England  as  well  as  in  the  United  States,  that 
the  department  of  medicine  should  be  devoted 
to  the  teaching  of  medicine  as  an  art.  It  fol- 
lows that  the  direction  of  research  is  outside 
its  capacity. 

Let  this  problem  be  examined  a  little  more 
closely.  Many  medical  schools  have  recently 
purchased  costly  string  galvanometers  for  use 
in  afSliated  hospitals.  This  apparatus  is  of 
service  in  certain  diagnoses.  As  an  instru- 
ment of  research  it  might  perhaps  yield  a 
brilliant  discovery  if  used  by  a  man  who  had 
been  constantly  engaged  in  the  study  of  the 
phenomena  of  the  circulation  during  a  period 
of  say  five  years.  To  the  ordinary  operator  it 
has  no  more  power  of  revealing  new  truths 
than  would  a  Morse  telegraphic  outfit. 

The  truth  of  the  matter  is  that,  as  a  coun- 
try, we  have  produced  few  men  in  medical 
science.  This  is  frankly  because  the  teaching 
of  medicine  has  not  been  in  accordance  with 
modern  science.  The  staff  of  the  medical  de- 
partment should  consist  of  men,  themselves 
devoted  to  medical  science,  capable  of  carry- 
ing it  on,  brought  up  in  the  air  of  it  and 
blessed  by  the  enthusiasm  of  it.  Such  men 
should  be  produced  under  the  leadership  of  the 
professor  of  medicine.    * 

The  true  remedy  is  that  the  clinical  de- 
partments furnish  instruction  along  modem 
scientific  lines.  Other  remedies  are  only 
temporary  palliatives.  The  medical  school 
owes  a  duty  to  the  public.  Personal  ambition, 
even  though  unconsciously  exercised,  should 
not  be  allowed  to  frustrate  the  fulfilment  of 
the  duty  to  the  community  which  the  college 
lives  to  serve. 

The  schools  are  brought  face  to  face  with 
the  question  whether  their  policy  will  be  to 
advance  along  modem  lines  or  stand  still  yet 
a  little  while. 

It  is  im];>0Bsible  in  any  faculty  to  approach 
this  subject  without  hurting  the  feelings  of 
true  and  honorable  men,  men  who  deserve 
well  of  their  coimtry  and  who  are  not  to  blame 
for  the  present  situation  brought  about  by  an 
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altered  trend  of  educational  ihonglit.  It  is, 
therefore,  extremely  difficult  to  speak  of  these 
matters  without  seeming  to  be  both  unkind 
and  unjust.  On  the  other  hand,  if  no  word  is 
spoken,  blame  for  cowardice  is  incurred. 

It  is  the  current  opinion  of  the  laboratory 
departments  that  medicine  should  be  taught 
as  a  science  by  men  who  are  scientific  inyesti- 
gators.  It  is  their  hope  that  departments  of 
medicine  can  be  recognized  so  that  this  re- 
form can  be  put  into  effect.  We  must  think 
not  of  ourselves  but  of  the  present  and  the  fu- 
ture. Only  reorganization  along  modem  lines 
wiQ  bring  the  best  trained  students.  One 
needs  but  have  one's  touch  on  the  scientific 
pulse  of  the  country  to  realize  the  absolute 
yerity  of  this  statement. 

The  medical  teaching  of  Friedricfa  Miiller 
is  conceded  to  be  the  best  in  the  world.  This 
is  his  own  description  of  it. 

At  half -past  eight  I  go  to  my  Institate,  at  ten 
to  the  wards.  May  I  explain  f  My  clmie  (at 
9  A.M.)  is  in  the  theater  and  to  this  theater  the  pa- 
tients are  brought,  and  I  show  the  patients  before 
my  students  and  examine  and  explain  the  cases. 

This  takes  an  hour,  and  then  I  go  with  a  part  of 
my  students,  which  changes  every  day,  to  the 
wards  and  instruct  them  personally.  This  takes 
another  hour.  Then  I  go  round  the  wards  with 
my  assistants  and  it  is  one  or  half -past  one  when  I 
have  finished.  At  least  three  times  and  in  the 
irinter  term  four  times  a  week  I  go  to  my  institute 
in  the  afternoon  and  give  a  general  lecture.  I  lec- 
ture upon  the  diseases  of  the  brain,  the  diseases  of 
metabolism,  diseases  of  the  respiratory  system  and 
BO  on  over  certain  parts  of  the  whole  province  of 
medicine.  My  assistants  are  in  part  municipal, 
paid  for  by  the  state.  I  have  one  assistant  in  bio- 
logical chemistry,  another  in  chemistry,  one  work- 
ing on  nervous  diseases,  one  doing  bacteriological 
work  and  making  a  vast  number  of  tests,  Wasser- 
mann  tests  and  so  on.  If  I  have  a  case,  say,  of 
typhoid  fever,  I  give  the  proofs  to  the  assistant 
last  named,  if  I  have  a  nervous  case,  to  the  nerve 
specialist.  Any  question  of  metabolism  or  chemis- 
try I  work  out  with  my  chemical  assistants,  and  I 
work  with  them.  I  go  on  with  research  work  and 
I  do  this  work  in  connection  with  my  assistanta 
...  I  have  my  own  laboratories.  I  have  a  large 
laboratory  for  chemistry.  I  have  a  laboratory  for 
physical  examinations  and  especially  for  patholog- 
ical anatomy,  then  one  for  bacteriology  and  for 


the  Wassermann  test,  and  so  on.  We  have  a  large 
building  for  laboratory  work  connected  with  my 
clinic  and  governed  by  me.  ...  Is  it  really  neces- 
sary to  incur  such  great  expensesf  Would  it  not 
be  possible  to  conduct  the  school  for  the  common 
practitioner  in  the  old  well-established  manner! 
No.  The  general  medical  practitioner  has  always 
and  everywhere  to  deal  with  the  highest  good,  with 
the  health  of  his  fellow  creatures  and  he  must  be- 
come more  and  more  even  in  the  remotest  village 
the  promotor  of  public  health  and  therefore  he 
must  be  an  educated  man.  In  his  responsible  vo- 
cation he  must  have  some  ideal  which  elevates  him 
above  the  daily  sorrows  and  disappointments  of 
life.  And  he  will  find  his  refuge  in  his  science. 
Only  a  good  scientific  education  will  enable  him  to 
follow  the  progress  of  medicine  with  critical  under- 
standing. Without  a  good  scientific  training  he 
would  sink  into  mere  routine. 

Let  these  words  sink  into  the  understand- 
ing. 

Objection  may  be  raised  that  no  man  in 
America  is  fit  to  conduct  a  clinic  in  any  way 
similar  to  Friedrich  Miiller's.  To  say  that  is 
to  insult  the  intellectual  capacity  of  the  coun- 
try. It  is  admitted  to-day  that  we  lead  the 
world  in  biology  and  in  biological  chemistry. 
To  state  that  it  is  impossible  to  conduct  med- 
ical instruction  along  the  lines  of  what  is  ad- 
mitted to  be  best,  is  inexcusable  sophistry. 

In  conclusion,  it  is  suggested  that  depart- 
ments of  medicine  be  organized  under  the 
leadership  of  individuals  who  will  develop 
scientific  research,  and  who  will  be  placed 
upon  a  salaried  basis  with  prohibition  of  pri- 
vate practise  during  a  period  of  five  years. 
The  facilities  for  medical  research  in  the  hos- 
pital should  be  freely  open  to  all  at  present  in 
connection  with  the  schools.  The  proper  de- 
velopment of  this  scheme  would  take  the  whole 
of  a  man's  time  during  the  first  five  years.  At 
the  end  of  that  time  it  will  be  evident  whether 
it  is  necessary  for  a  master  of  medical  science 
to  have  that  8harx)ening  of  the  wits  which  an 
outside  consulting  practise  is  supposed  to 
produce. 

These  words  have  not  been  written  in  a 
spirit  of  personal  antagonism  to  men  of  the 
older  order,  for  the  writer  has  lived  long 
enough  to  desire  to  avoid  arousing  such  antag- 
onism.   But  he  feels  that  they  bear  the  mea- 
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sage  of  the  modem  educational  world  and  that 
he  would  be  recreant  to  his  sense  of  truth  if 
he  held  his  peace.  Qbahah  Luse 

LETTER  FROM  PROFESSOR  ED.  OLAPARJ^DE 

Papprends  de  divers  cotes  que  "Science'' 
a  reproduit  une  nouvelle  d'aprds  laquelle 
j'aurais  du  demissionner  de  mes  fonctions  ^ 
rUniversit6  de  Geneve.  Cette  nouvelle  est 
entiSrement  inexacte.  La  presse  allemande, 
qui  I'a  d'abord  propag^,  m*a  conf  ondu  avec  un 
de  mes  cousins,  professeur  de  droit  germanique 
h,  Geneve;  oelui-ci  a  en  effet  6te  euspendu 
provisoirement  de  son  enseignement  pour  avoir, 
dans  son  cours,  reproche  ^  la  population 
civile  beige  d'avoir  tir6  sur  ses  agresseurs  alle- 
mands. 

Au  moment  ou  ces  incidents  se  sent  produits, 
j'etais  mobilise,  a  la  frontidre,  conmie  m^ecin 
d'un  bataillon  de  montagne.  J'y  suis  done 
enti^rement  Stranger.  Mais,  puisque  mon  nom 
a  4te  prononc^,  i)ermettez-moi  d'ajouter,  pour 
6viter  tout  malentendu,  que  je  ne  partage 
aucunement  la  mani^re  de  voir  de  mon  cousin, 
dont  la  m^re  est  allemande,  et  qui  a  6t6  lui- 
meme  ^leve  en  AUemagne,  ce  qui  ezplique 
suffisamment  son  manque  d'objectivit^  en 
cette  affaire.  Ed.  Olapar^e 

Faculty  des  Scubngss  de  Geneve 


SCIENTIFIC  BOOKS 

Text'hooh  of  Embryology.  Vol.  L  Inverte- 
brata.  By  E.  W.  MacBride,  M.A.,  D.Sc, 
LL.D.,  F.R.S.  London,  MacmiUan  &  Go. 
1914.    Pp.  692. 

"The  design  of  this  text-book  of  embryol- 
ogy of  which  this  is  the  first  volume,  is  to  as- 
sociate the  structural  development  of  embryos 
with  broad  generalizations  of  what  is  known 
of  their  physiology.  Attention  will  be  drawn, 
for  instance,  to  the  correlation  between  the 
function  of  certain  organs  of  a  larva  and  its 
habit  of  life,  and,  in  a  more  general  way,  be- 
tween function  and  habit  and  the  course  of 
development.  Reference  will  be  made  to  some 
of  the  more  striking  results  obtained  by  ex- 
perimental embryological  research.  Attention 
wiU  be  drawn  to  gaps  in  our  knowledge  which 
indicate  promising  fields  for  research." 
These  words  by  the  editor.  Professor  Walter 


Heape,  introduce  a  work  which  promises  to  be 
as  useful  to  the  embryologist  as  is  the  Gam- 
bridge  Natural  History  to  the  zoologist  Two 
other  volumes  are  to  be  included  in  the  work, 
one  on  the  "Lower  Vertebrata"  by  Professor 
John  Graham  Kerr  and  one  on  the  mftTnTnalg 
by  Mr.  Eichard  Assheton,  both  announced  to 
be  in  press. 

The  volume  before  us  measures  692  pages 
and  is  illustrated  by  468  well-executed  figures. 
The  treatment  is  necessarily  very  succinct,  as 
will  be  apparent  when  we  consider  that  Bal- 
f curb's  treatment  of  invertebrata  in  his  "  Com- 
parative Embryology"  of  1885  was  almost 
equally  extended,  and  that  Korschelt  and 
Heider  devoted  1,509  pages  to  the  same 
groups  in  1890-93.  Professor  MacBride's 
treatment,  of  course,  includes  later  investiga- 
tions also.  Li  each  phylum  at  least  one  type 
is  selected  for  detailed  description  of  the  en- 
tire life  history,  and  in  the  larger  phyla  each 
class  may  be  so  represented.  Gomparative 
data  are  then  discussed;  the  experimental 
embryology  is  then  treated,  in  some  groups  at 
least;  and  in  conclusion  the  phylogeny  of  the 
phylum  is  considered  from  the  xK)int  of  view 
of  the  developmental  history.  This  method 
admits  both  of  considerable  detail  in  the  treat- 
ment of  the  type  forms,  and  also  of  succinct- 
ness in  the  consideration  of  the  comparative 
data.  It  avoids  the  vicious  habit  of  construct- 
ing life  histories  from  pieces  of  different 
ontogenies,  and  at  the  same  time  preserves 
some  advantages  of  the  comparative  method. 

The  descriptive  part  of  Professor  Mac- 
Bride's  book  is  well  done,  and  will  be  most 
useful.  Special  note  should  be  made  of  tiie 
adequate  descriptive  treatment  of  cell-lineage 
hitherto  lacking  in  text-book  form.  A  se- 
lected list  of  literature  follows  each  chapter, 
and  the  index  api>ears  to  be  very  full.  The 
practical  embryologist  will  find  methods  of 
study  in  many  places. 

Li  such  a  book  very  much  depends  on  the 
point  of  view  of  the  author.  The  material  is 
so  great  that  rigid  selection  has  to  be  prac- 
tised :  what  is  to  be  rejected,  what  retained  and 
what  principles  are  to  be  emphasized?  There 
is  no  doubt  about  the  point  of  view  of  Pro- 
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lessor  MacBride;  he  stands  firmly  by  the  de- 
^iptive  method,  and  the  phylogenetic  point 
^  view  as  fundamental.    All  else  is  secondary : 
It  is,  therefore,  of  the  essence  of  comparative 
^vibryology  to  separate  the  fundamental  au- 
stral traits  of  development  from  the  super- 
^cial  and  secondary,  and  this  is  the  task  that 
^5  been  patiently  pursued  for  the  last  thirty 
Jears,"    If  the  results  are  considered  disap- 
poiQting,  this  is  due  largely  to  the  human  f  ail- 
ing  of  lack  of  patience;  and  if  divergences  of 
opinion  with  reference  to  phylogenetic  prob- 
^&ns  seem  irreconcilable,  in  what  better  posi- 
tion   are  the  adherents  of  the  experimental 
^alj^ical  school?    Are  not  opinions  equally 
dVerse    and  irreconcilable  there?    "The  real 
^tH    is  that  experimental  embryology  is  an 
a^icarLot;  and  not  an  alternative  to  comparative 
enil>ryology." 

^^  Kood  an  illustration  of  the  author's  pre- 
ierre<i   :form  of  generalization  as  the  book  af- 
lorda    ia  contained  in  the  following  quotation : 
^^^  are  thus  led  to  form  the  following  con- 
^txoxi.  of  the  past  history  of  the  lower  Meta- 
«>a.         ^  widespread  and  dominant   race   of 
**^tnila-like   animals   once   swarmed   in   the 
^^^^^^i^al  seas.    Some  of  these  took  to  a  creep- 
^^^  life  and  eventually  gave  rise  to  the  group  of 
Bpon^es ;  others  kept  to  the  free-swimming  life 
*^d  <leveloped  into  planuls,  and  so  gave  rise 
*o  the  Coelenterata.    Some  of  these  planulsB,  by 
"^    specialization  of  the  cilia  into  comblike 
locomotor  organs,  became  Ctenophora;  whilst 
**^e    x-emainder  adopted  a  fixed  life  and  at- 
tached themselves  by  their  aboral  poles.    This 
ehan^^  occurred  in  the  different  divisions  of  the 
^ocfc  at  different  stages  of  the  evolution  of  the 
^teimal  organs  of  the  planula  ancestor,  and 
*^   this  way  the  groups  of  Hydrozoa,  Scypho- 
*oa,  and  Actinozoa  arose." 

One  is  tempted  to  ask  are  such  questions 

^^Uy  the  fundamental  questions  of  compara- 

"V-e    einbryology?     No  one  doubts  the  broad 

lact    of   evolution;  nor  can  it  be  questioned 

7^*   ^Hcibryology  is  a  strong  aid  to  compara- 

^^©  ^^i.  atomy  and  paleontology  in  the  investi- 

7^  l?^^  0^  relationships.    But  the  method  has 

^^  "^^^^its,  which  seem  to  be  surpassed  in  the 

*^ve    citation. 


The  experimental  method  in  embryology  is 
not  a  mere  adjunct  to  comparative  embryology 
of  this  sort.  Indeed,  experimental  embryology 
has  contributed  very  little  to  the  phylogenetic 
interpretation  of  ontogeny,  and  in  the  very  na- 
ture of  things  it  is  impossible  that  it  should 
do  so. 

We  have  in  fact  two  quite  radically  distinct 
I)oints  of  view  in  emibryology,  viz.:  the  com- 
parative anatomical  and  phylogenetic  repre- 
sented by  Professor  MacBride,  and  the  func- 
tional analytic.  Both  rest,  of  course,  ui>on 
descriptive  embryology.  Experimental  meth- 
ods are  more  or  less  applicable  to  both.  But 
whereas  their  use  for  phylogenetic  purposes 
must  be  limited  to  relatively  simple  purposes, 
such  as  determination  of  origins  of  parts  where 
purely  observational  method  fails,  and  can  be 
of  no  service  for  the  more  general  problems  of 
phylogeny,  experimental  methods  contribute 
the  essential  data  for  functional  analytic  prob- 
lems of  embryology,  and  are  absolutely  neces- 
sary for  the  investigation  of  all  the  more 
fundamental  questions. 

The  phylogenetic  and  the  functional  an- 
alytic points  of  view  in  embryology  diverge 
from  a  common  basis  of  observation  and  ex- 
periment. Experimental  embryology  is  not 
merely  an  adjunct  to  comparative  embryology. 
The  broadest  aspects  of  phylogenetic  embryol- 
ogy must  forever,  so  far  as  we  can  see,  re- 
main matters  of  opinion,  which  can  never  be 
subjected  to  crucial  experimental  investiga- 
tion. The  reaction  against  this  type  of  em- 
bryological  research  ie  therefore  due  not 
merely  to  lack  of  patience,  but  also  to  lack  of 
confidence.  That  there  remains  much  impor- 
tant work  to  be  done  of  a  purely  descriptive 
character  in  embryology  goes  without  saying; 
it  is  being  produced  all  the  time;  but  in  the 
best  works  of  recent  years  there  is  a  notable 
reserve  with  reference  to  phylogenetic  specula- 
tion. 

Professor  MacBride  has  selected  and  limited 
his  material  according  to  his  point  of  view. 
One  result  is  an  altogether  inadequate  treat- 
ment of  general  and  also  experimental  embry- 
ology. In  this  there  is  no  lack  of  consistency, 
and  it  is  therefore  not  in  itself  a  matter  for 
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just  criticism.  But  certain  regrettable  mis- 
takes occur  in  this  part  of  the  subject:  for  in- 
stance on  page  3  it  is  stated  tbat  the  terms 
oocytes  and  spermatocytes  of  the  first  order 
are  applied  to  the  germ-cells  at  the  end  of  the 
period  of  growth,  whereas  these  names  are 
usuaUy  applied  from  the  beginning  of  this 
period.  On  p.  16  the  chromosome  interpreta- 
tion of  Mendelian  phenomena  is  given  incor- 
rectly, but  is  partially  corrected  in  a  footnote; 
on  page  17  increase  of  '^  alkalinity  "  of  the  sea 
water  is  attributed  to  addition  of  butyric  acid; 
evidently  a  slip.  On  p.  524  Morgan  is  credited 
with  the  discovery  of  inducing  artificial  par- 
thenogenesis in  sea  urchins  by  treatment  with 
hypertonic  sea-water,  and  Loeb  stated  to  have 
confirmed  this  result  in  1910.  Loeb,  of  course, 
made  the  original  discovery  in  1899.  Several 
other  similar  errors  occur. 

Professor  MacBride's  volume  is  to  be  wel- 
comed as  a  useful  account  of  descriptive  in- 
vertebrate embryology.  But,  to  complete  the 
series  in  which  it  belongs,  there  is  a  need  of  a 
voliune  which  shall  treat  the  cytological,  func- 
tional analytic  and  general  problems  of  em- 
bryology, which  seem  to  the  writer  to  consti- 
tute the  most  significant  aspects  of  the  embryo- 
logical  research  of  the  last  thirty  years. 

F.  RL. 

An  Introdiictton  to  the  History  of  Medicine, 
with  Medical  Chronology,  Bibliographic 
Data  and  Teat  Questions.  By  Fieldino  H. 
Garrison,  A.B.,  M.D.  W.  B.  Saunders  Com- 
pany. 1914.  Pp.  1-763,  illustrated  with 
numerous  portraits  of  eminent  men,  to 
which  is  appended  an  extensive  bibliography 
covering  18  pages. 

The  author,  in  his  preface,  states  that  '^  the 
object  of  this  book  is  to  furnish  the  medical 
student  or  the  busy  practitioner  with  a  defi- 
nite outline  of  the  history  of  medicine  •  •  .  ." 
But  it  is  apparent,  even  on  a  hasty  examination, 
that  the  work  is  capable  of  much  wider  usage 
and  may  easily  be  regarded  as  the  most  con- 
venient volume  of  reference  on  the  historical 
phases  of  medicine  which  has  been  issued  re- 
cently in  the  English  language.  It  ranks  with 
the  larger  and  more  extensive  works  of  Haeser 


and  of  Neuberger,  Puschmann  and  Pagd, 
though  more  modest  in  scope. 

The  work  bears  clear  evidence  of  its  author's 
intimate  association  with  the  best  medical 
libraiy  of  the  continent  and  he  has  made  free 
use  of  the  extensive  material  in  the  Surgeon 
General's  library.  The  volume  is  chiefly  a 
biogrraphical  study  of  the  development  of  mod* 
em  medicine,  the  characters  being  fully  por- 
trayed or  briefly  mentioned  as  a  particular 
phase  of  their  career  bore  an  impress  on  the 
period  or  on  a  certain  phase  of  medicine. 
One  is  thus  compelled  to  search  in  several 
places  for  the  details  of  any  one  man,  and  even 
then  he  finds  many  only  scantily  given,  this 
being  in  accord  with  the  author's  views  of 
writing  a  history  of  medicine.  Both  the 
men  involved  and  the  condition  of  the  times 
in  which  they  worked  united  to  produce  the 
final  result 

From  the  viewpoint  of  anatomy  the  work  is 
especially  usefuL  Anatomy  has  been  given 
its  widest  application  and  all  phases  of  biology 
bearing  on  the  development  of  medicine  have 
been  discussed,  with  brief  or  extensive  mention 
of  the  more  eminent  men  who  have  had  a  part 
in  the  development  of  anatomy,  not  only  as 
directly  applied  to  medicine,  but  in  the  purely 
scientific  aspects  of  the  science.  Not  only  is 
mention  made  of  the  men  who  have  been  infln- 
ential  in  the  development  of  anatomy,  but  the 
political  conditions  of  the  times  in  which  th^ 
worked  are  discussed.  Their  more  important 
discoveries  are  given  with,  in  many  cases, 
exact  references  to  the  literature  where  they 
were  formally  discussed;  thus  adding  im- 
mensely to  the  usefulness  of  the  volume.  The 
titles  of  the  more  important  larger  works  of 
many  of  the  prominent  anatomists  of  all  time 
are  given,  with  date  and  place  of  publication. 
The  early  writers  such  as  Galen,  Hippocrates, 
Fontana  and  others  are  treated  with  especial 
care  and  notices  of  their  writings  are  accom- 
panied by  useful  notes  as  to  number  of  edi- 
tions, translations  and  commentaries  with  a 
statement  of  which  are  considered  the  most 
authoritative.  These  notes  will  save  the  stu- 
dent just  beginning  the  study  of  the  history  of 
anatomy  many  blunders  and  much  valuable 
time. 
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A  glance  at  the  first  few  chapters  will  give 
an  idea  of  the  scope  of  the  work. 

The  first  chapter  is  entitled,  ''  The  Identity 
^  all  Porms  of  Ancient  and  Primitive  Medi- 
ae."  It  is  a  discussion  from  an  ethnological 
^dpoint  of  what  has  heen  determined  con- 
^'^ing   the    condition    of   medicine    among 
pJ'imitive  races  of  ancient  and  modem  times, 
.'^  which  are  found  traces  of  modem  tendencies 
ij^   medicine.     Chapter   II.    is   given   up   to 
/f^l>tian  medicine.     The  chapter  opens  with 
jL  ^Jef  discussion  of  the  fossil  remains  of  man 
Ijj,^^^  up  to  a  statement  of  the  antiquity  of 
tft^^^'tian  civilization.    Our  author  says:  "At 
o^^^^me  time  the  gap  hetween  paleolithic  and 
w^^iic  man  is  much  greater  than  that  be- 
^^^^  the  people  of  the  late  Stone  Age  and  the 
l^^ilizations    of    Egypt    and    Mesopotamia." 
The  following  pages  are  devoted  to  a  discus- 
sion of  medicine  among  the  Egyptian  peoples 
from  the  time  of  the  earliest  known  physician 
I-em-hetep  (4600  b.o.)  to  the  time  of  the  pr^ 
dominance  of  Greek  thought.    The  most  im- 
portant Egyptian  medical  documents  are  the 
papyri  of  Brugsch,  Ebers  and  Hearst,  the  chief 
of  these  being  probably  the  Ebers  papyrus, 
which  was  discovered  by  Qeorg  Ebers  at  Thebes 
in  1872  and  dates  back  to  1550  b.o.    It  is  in- 
teresting to  note  the  absence  of  all  anatomical 
learning  in  Egypt  until  the  time  of  the  intro- 
duction of  Greek  thought  which  resulted  in 
the  famous  Alexandrian  school. 

Chaper  IH.  is  devoted  to  Sumerian  and 
Oriental  Medicine.  "  To  sum  up  what  we  owe 
to  Oriental  Medicine,  the  Babylonians  spe- 
cialized in  the  matter  of  medical  fees,  the 
Jews  originated  medical  jurisprudence  and 
public  hygiene  and  ordained  a  weekly  day  of 
rest,  and  the  Hindus  demonstrated  that  skill  in 
operative  surgery  which  has  been  a  permanent 
possession  of  the  Aryan  race  ever  since." 

Chapter  TV.  treats  of  Greek  medicine  and 
is  divided  into  three  sections :  (1)  Before  Hip- 
pocrates, (2)  The  Classic  Period  (460-146 
RC.),  (3)  the  GrsBco-Boman  period  (146  B.O.- 
476  AJ).).  Chapter  V.  gives  a  discussion  of 
the  Byzantine  period  (476-732  A.D.).  "Al- 
tibough  the  Byzantine  power  lasted  over  a 
thousand  years  (395-1453  aj).)  medical  history 


is  concerned  chiefiy  with  the  names  of  four 
industrious  compilers  (Oribasius,  Aetius, 
Alexander  of  Tralles,  and  Paul  of  Aegina) 
who  were  prominent  physicians  in  the  first 
three  centuries  of  its  existence."  CQiapter  VI. 
is  devoted  to  the  Mohammedan  and  Jewish 
periods  (732-1096  aJ>.).  The  titles  of  the  next 
two  chapters,  "  The  Medieval  Period "  (1096- 
1438),  '<  The  Period  of  the  Benaissance,  the 
Bevival  of  Learning  and  the  Eeformation" 
(1438-1600),  will  give  an  idea  of  the  trend  of 
the  work. 

In  a  compilation  of  such  magnitude  it  is 
impossible  that  all  errors  should  be  avoided, 
and  if  attention  is  called  here  to  a  few  errors 
in  proof-reading  it  is  with  no  thought  of  de- 
traction, but  with  the  hope  of  adding  to  the 
usefulness  of  the  work.  On  page  24, 13th  line 
from  the  top  metal  work  is  evidently  intended, 
instead  of  mental  work  as  it  is  printed;  on  page 
184  the  last  year  of  Bobert  Hooke's  life  was 
170S,  instead  of  1763  as  printed.  In  the  index 
to  personal  names  the  page  reference  to  Carl 
Ferdinand  von  Arlt  should  be  Blfit  instead  of 
547,  McClung  should  be  J^7Jh  instead  of  692. 
In  the  index  to  subjects  (p.  761)  Bex,  deter- 
mination of,  should  read  J^H  instead  of  592. 
These  defects  are  of  minor  importance,  but  are 
rather  annoying  when  one  has  to  search  for 
the  correct  page.  In  four  weeks'  almost  con- 
tinuous use  of  this  volume  the  above  errors  are 
the  only  ones  which  have  come  to  nay  notice. 
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THE  NATUBB  AND  OSIOIN  OF  FI0BD8 

There  are  two  groups  of  geologists  whoso 
ideas  regarding  the  origin  of  fiords  are  mu- 
tually opposed.  The  first  group  may  be  desig- 
nated as  the  ^  glacialists,''  because  in  their 
opinion  all  the  phenomena  peculiar  to  fiords 
may  be  explained  as  the  result  of  extensive 
glacial  over-deepening  of  pre-glacial  river  val- 
leys near  the  sea.  The  second  group,  or  '^non- 
glacialists,"  reject  the  theory  of  ice  erosion, 
and  attempt  to  account  for  the  phenomena  of 
fiords  in  other  ways. 
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Members  of  the  non-glacialist  group  are  by 
no  means  in  agreement  among  themselves  as 
to  the  origin  of  fiords.  They  agree  on  one 
thing  only, — ^that  ice  did  not  excavate  these 
deeply  submerged  canyons.  Some  consider 
fiords  the  product  of  normal  stream  erosion 
followed  by  a  partial  submergence  which  per- 
mitted the  valleys  to  be  drowned.  Others 
think  that  peculiar  jointing  of  crystalline 
rocks  enabled  streams  to  carve  peculiar  valleys 
which  were  later  submerged.  A  few  even  ap- 
peal to  "some  force  not  yet  known  to  the 
geologist."  Formerly  many  observers  were  in- 
clined to  regard  every  fiord  as  either  a  gaping 
chasm  or  a  rift  valley  formed  by  the  dropping 
down  of  a  narrow  strip  of  the  earth's  crust 
between  two  parallel  faults.  This  tectonic 
theory  of  the  origin  of  fiords,  once  much  in 
vogue  as  an  explanation  for  all  valleys,  is  now 
generally  regarded  as  obsolete.  It  is  this 
theory  which  Professor  J.  W.  Gregory  de- 
fends in  a  spirited  manner,  in  his  recently 
published  book  on  "The  Nature  and  Origin 
of  Fiords."! 

Gregory  divides  his  volume  of  more  than 
600  pages  into  three  parts.  Part  I.  outlines 
the  problem  which  fiords  present  to  the  geolo- 
gist, and  discusses  at  much  length  different 
classifications  of  shorelines.  Perhaps  most 
readers  will  feel  that  here  the  author  has  laid 
undue  stress  on  unimportant  details  of  classi- 
fications which  are  empirical  at  best,  and 
would  have  welcomed  some  attempt  at  a  classi- 
fication more  truly  genetic  than  any  of  those 
considered.  In  Part  11.,  comprising  about 
two  thirds  of  the  printed  text,  the  author 
describes  the  fiord  systems  of  the  world,  with 
the  object  of  proving  that  the  fiords  of  each 
district  can  best  be  explained  on  the  basis  of 
the  tectonic  theory.  With  the  fiords  of  Nor- 
way, New  Zealand,  and  other  typical  fiord 
areas,  he  classes  the  drowned  valleys  of  the 
Dalmatian  coast  and  other  submerged  normal 
river  valleys  which  few  besides  the  author  would 
regard  as  fiords.    Part  III.  is  in  part  a  r6sum^ 

i'*The  Nature  and  Origin  of  Fiords,"  by  J. 
W.  Gregory.  John  Murray,  London,  1913.  Pp. 
462. 


and  amplification  of  the  author's  arguments 
against  the  glacial  theory  of  fiord  formation 
and  in  favor  of  the  tectonic  theory;  and  in 
part  an  elaboration  of  a  theory  of  polar  oscil- 
lations which  might  fracture  the  earth  in  such 
a  manner  as  to  explain  the  actual  distribution 
of  fiords.  For  in  the  author's  opinion  ^'the 
ultimate  cause  of  fiords  is  the  rupture  of  wide 
areas  of  the  earth  by  the  pulsation  due  to  the 
titanic  forces  started  by  those  disturbances 
which  upheaved  the  existing  mountain  sys- 
tems of  the  world." 

The  book  is  abundantly  illustrated  with 
sketch  maps  and  diagrams  and  a  limited  nimi- 
ber  of  excellent  engraved  plates.  A  partial 
bibliography  of  the  subject  of  fiords  covers  26 
pages,  while  the  text  is  filled  with  citations 
from  the  works  of  other  investigators.  Sub- 
ject, authority  and  locality  indexes  are  pro- 
vided. A  fairly  long  ** errata"  slip  suggests 
inadequate  proof-reading,  and  appears  itself 
to  stand  in  need  of  revision.  Thus  a  reference 
to  page  468  tells  us  that  the  sentence  ^The 
occurrence  of  the  chief  fiords  and  moimtain- 
systems  on  the  western  sides  of  the  continents 
is  probably  a  consequence  of  the  rotation  of 
the  earth  from  east  to  west,"  should  be  made 
to  read  "  is  probably  a  consequence  of  the  ro- 
tation of  the  earth  whereby  raised  areas  lay 
from  east  to  west."  (Presumably  *'lay" 
should  be  changed  to  ''lag.")  But  there  is 
inserted  on  page  468  another  erratum  slip 
which  advises  us  to  read  the  sentence  as  fol- 
lows: "The  occurrence,"  etc.,  ''is  probably  a 
consequence  of  the  rotation  of  the  earth  from 
west  to  east»  whereby  raised  areas  lag."  The 
reader  may  take  his  choice  of  these  correc- 
tions; but  after  he  has  arranged  this  sentence 
satisfactorily  his  troubles  are  not  over,  since 
three  additional  corrections  must  be  made  in 
the  two  sentences  which  succeed  it.  Tinder 
such  circumstances  the  reader  may  be  par- 
doned if  he  is  unable  to  discover  what  the 
author  meant  to  say. 

A  word  of  explanation  may  properly  precede 
the  more  detailed  examination  of  Gregory's 
book.  When  an  author  of  recognized  ability 
produces  a  book  which,  however  valuable,  does 
not  contain  much  novel  material  nor  many 
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new  interpretations,  a  brief  summary  may  give 
a  fair  conception  of  the  nature  of  the  work. 
When  an  author  of  no  standing  advocates  un- 
usual or  startling  interpretations,  a  very  short 
review  may  suffice  to  characterize  his  effort. 
But  when  a  writer  of  good  standing,  profiting 
by  personal  observations  over  an  extended 
field,  decides  to  support  in  an  elaborate  treatise 
a  theoiy  rejected  as  untenable  by  most  of  his 
colleagues  in  the  science,  something  more  than 
passing  notice  is  required.  ^  The  Nature  and 
Origin  of  Fiords ''  is  the  most  elaborate  work 
on  this  subject  which  the  reviewer  can  recall. 
In  it  the  well-known  author  of  "The  Great 
Rift  Valley*'  supports  a  theory  which  the  re- 
viewer in  common  with  most  students  of  land- 
forms  regards  as  untenable.  The  reasons  for 
not  accepting  Gregory's  arguments  and  con- 
clusions should  therefore  be  made  plain. 

Gregory's  book  was  written  primarily  to  dis- 
prove the  glacial  theory  and  to  establish  the 
yalidity  of  the  tectonic  theory  of  fiord  origin. 
One  might  anticipate,  therefore,  that  the 
author  would  set  forth  in  the  clearest  terms 
the  essential  points  of  each  theory,  and  more 
especially  the  critically  imjiortant  points  of 
contrast  between  the  two.  Only  after  such 
an  analysis  would  the  reader  be  adequately 
prepared  to  weigh  the  evidence  for  and  against 
the  theories,  and  to  decide  intelligently  be- 
tween them.  Unfortunately,  while  Gregory  dis- 
cusses both  theories  repeatedly,  he  presents  no 
adequate  analysis  of  either;  and  only  after  the 
reader  has  followed  with  increasing  perplexity 
through  a  maze  of  contradictory  arguments 
does  he  finally  discover  that  the  author's  con- 
ceptions as  to  what  are  implied  by  the  glacial 
and  tectonic  theories  often  differ  radically 
from  the  generally  accepted  views.  In  order 
that  we  may  properly  appreciate  the  author's 
treatment  of  this  important  matter,  let  us 
summarize  hastily  some  of  the  essential  ele- 
ments of  each  theory. 

According  to  the  glacial  theory,  fiords  are 
partially  submerged  glacial  troughs.  The 
troughs  of  glaciated  mountains  far  from  the 
sea  are  similar  to  fiords,  except  that  the 
former  have  not  been  drowned  by  marine 
waters.    In  both  cases  the  troughs  were  formed 


by  extensive  glacial  over-deepening  of  former 
river  valleys.  The  preglacial  valleys  guided 
the  glaciers  which  later  came  to  occupy  them* 
and  by  confining  the  ice  streams  to  the  narrow 
limits  imposed  by  the  valley  walls  insured 
a  maximum  efficiency  of  glacial  erosion.  The 
glacial  theory  asks  no  questions  as  to  what  de- 
termined the  courses  of  the  preglacial  valleys ; 
but  it  is  fully  recognized  that  among  other 
causes  ancient  fault  lines  must  be  considered, 
since  a  fault  may  give  a  crushed  zone  which 
is  weaker  than  the  unfractured  rock,  or  may 
bring  a  belt  of  weak  rock  into  such  position 
that  subsequent  valleys  will  soon  be  excavated 
along  it,  and  hence  parallel  to  the  fault. 

According  to  the  tectonic  theory,  on  the 
other  hand,  fiords  are  directly  due  to  forces 
within  the  earth  which  cause  a  pronounced 
local  and  recent  deformation  of  the  earth's 
surface.  This  deformation  may  be  in  the 
nature  of  a  gaping  fissure  where  the  rocks 
have  parted  along  a  fault  or  joint  plane;  or 
it  may  consist  of  a  rift  valley  or  graben  caused 
by  the  down-dropping  of  a  narrow  strip  of  the 
earth's  crust  between  two  parallel  faults. 
Such  depressions  may  later  be  modified  by 
river  or  glacial  action;  but  the  essential  fea- 
tures of  fiord  topography  must  have  existed 
prior  to  such  modification.  And  whereas,  ac- 
cording to  the  glacial  theory,  many  fiords  may 
be  located  along  fault  lines  or  joints,  accord- 
ing to  the  tectonic  theory  every  fiord  must  be 
so  located. 

Without  pursuing  this  contrast  further,  let 
us  turn  again  to  Gregory's  treatment  of  the 
problem.  His  misconceptions  of  the  glacial 
theory  are  at  once  apparent.  We  have  seen 
that  this  theory  involves  the  recognition  of 
preglacial  river  valleys  which  determined  the 
courses  of  the  more  recent  ice  streams.  Yet 
Gregory  devotes  a  large  amount  of  space  to 
arguing  that  the  valleys  existed  before  the  ice 
came,  under  the  erroneous  impression  that 
this  is  incompatible  with  the  glacial  theory. 
In  chapter  after  chapter  this  remarkable  posi- 
tion is  vigorously  maintained.  Indeed,  he 
tells  us  that  "The  most  conclusive  argument 
against  the  glacial  origin  of  the  fiords  is  the 
preglacial  age  of  their  valleys;  and  it  appears 
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to  be  admitted  for  practically  all  fiord-aresB 
that  the  valleys  are  preglacial"  (451).  ''The 
most  fatal  objection  to  the  glacial  origin  of 
the  fiords  is  the  preglacial  age  of  their  val- 
leye'*  (263). 

It  also  follows  from  the  glacial  theory  that 
the  ice  streams,  being  comi>elled  to  coincide 
in  direction  with  the  preglacial  valleys,  must 
often  pursue  courses  which  make  large  angles 
with  the  general  direction  of  ice  advance. 
Yet  our  author  in  combating  the  glacial 
theory  lays  much  emphasis  upon  the  fact  that 
fiords  are  not  always  parallel  to  the  general 
movement  of  the  ice.  ''The  distribution  and 
arrangement  of  these  Alaskan  and  British 
Columbian  fiords  is  quite  inconsistent  with  the 
theory  of  their  glacial  origin.  The  develop- 
ment of  the  fiords  appears  quite  independent 
of  the  glaciation  of  the  country;  the  direction 
of  the  fiords  is  not  simply  radial  from  the 
chief  glacial  centers"  (317-18).  "The  direc- 
tion of  the  ice-movement,  however,  did  not 
fully  agree  with  the  trend  of  the  fiords  "  (140). 
"Most  fiord  countries  supply  abundant  in- 
stances of  the  fiords  and  the  ice-movements 
having  different  directions"  (451). 

A  still  more  serious  misapprehension  is 
entertained  by  the  author  as  to  the  significance 
of  the  oft-observed  coincidence  between  fiords 
and  fault  lines.  As  already  noted,  the  glacial 
theory  of  fiord  origin  fully  recognizes  the  fact 
that  the  preglacial  valleys,  later  transformed 
into  fiords,  were  often  excavated  along  ancient 
fault  lines.  To  prove  the  presence  of  a 
fault-line  through  a  fiord  is  therefore  to  prove 
nothing  as  to  the  glacial  or  tectonic  origin  of 
that  fiord.  But  Gregory  is  not  of  this  opinion. 
A  very  large  proportion  of  his  argrument 
against  the  glacial  theory  consists  simply  in 
showing  that  faults  are  associated  with  fiords. 
Indeed,  he  is  often  content  to  show  that  some 
fiords  in  a  region  are  traversed  by  faults;  or 
even  that  faults  are  known  which  trend  paral- 
lel with  the  fiords  of  a  given  region;  and  on 
such  a  basis  concludes  in  favor  of  the  tectonic 
theory  of  fiord  origin.  Often  he  goes  so  far 
as  to  admit  that  the  fiord-valley  was  not 
formed  by  crustal  deformation,  but  by  stream 
erosion  along  a  crushed  or  weak  rock  zone; 


yet  he  cites  even  such  cases  in  support  of  the 
tectonic  theory,  entirely  ignoring  the  all-im- 
portant distinction  between  valleys  produced 
by  erosion  along  ancient  fault  lines,  and  de- 
jpressions   due   to   defoirmation   along  recent 
fault  liaes.    The  fiords  of  western  Iceland  are 
described  as  "  connected  with  a  series  of  frac- 
tures"   (141)    while   "Faults   are   numerous 
around  the  Greenland  coast,  and  in  many  cases 
they  coincide  with  the  fiords"  (265).    "The 
evidence  for  these  faults  (in  Alaska)  is  often 
obscured,   and   along  the  fiords  such  faults 
could  hardly  be  recognized;  but  their  recogni- 
tion by  Messrs.  Moffit  and  Capps  in  the  Nizina 
district  renders  it  probable  that  intersecting 
faults    may    be   widely    distributed    through 
Alaska,  and  form  planes  of  weakness  alon^ 
which  the  fiords  have  been  excavated"  (32d« 
23).    "  The  tectonic  origin  of  the  (New  Zea- 
land) fiords  has  been  recently  advocated  by 
Speight.    He  accepts  Andrews'  view  that  they 
are  old  river  valleys  modified  by  glaciation, 
but  he  recognizes  that  the  original  course  of 
the  valleys  was  dependent  on  lines  of  fracture 
in  the  earth's  crust"  (365).     The  most  pro- 
nounced   glacialist    would    accept    much    of 
Gregory's  lengthy  arg^iment  against  the  8:1a- 
cial  theory,  as  a  statement  of  conditions  nor- 
mally to  be  expected  on  the  basis  of  that 
theory. 

A  careful  study  of  the  author's  ideas  con- 
cerning tectonic  valleys  in  the  hope  of  find- 
ing some  explanation  for  the  apparent  lack  of 
consistency  in  his  arguments,  only  increases 
one's  perplexity.  On  page  394  we  read: 
"  Some  valley  systems  are  due  to  the  folding 
of  the  earth's  crust,  which  has  raised  soft 
bands  to  the  surface,  where  they  are  worn 
into  valleys,  while  the  harder  rocks  resist  and 
remain  as  ridges.  The  faulting  of  the  earth's 
crust  also  produces  bands  of  weak  and  shat- 
tered rocks  which  are  easily  washed  away,  and 
thus  many  valleys  have  been  worn  out  alon^f 
fault  lines.  Joints  have  a  somewhat  similar 
effect  .  .  .  Such  valleys,  though  their  direc- 
tions have  been  determined  by  earth  movementSy 
are  valleys  of  excavation.  Tectonic  valleys, 
on  the  other  hand,  are  the  direct  results  of  the 
earth-movements  themselves."    This  is  a  clear 
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statement  of  the  generally  accepted  distinc- 
tion  between  erosion  valleys  guided  by  struc- 
ture, and  tectonic  valleys;  but  it  is  directly 
contradicted  by  the  major  portion  of  the  au- 
thor's arguments  on  the  preceding  300  pages 
of  the  book.  The  contradiction  is  even  more 
amazing  when  we  compare  this  statement  with 
one  on  page  455^  where  tectonic  valleys  are 
divided  into  several  groups  and  one  group  is 
defined  as  follows:  '^Valleys  formed  along 
fault-planes  owing  to  the  removal  by  denuda« 
tion  of  a  belt  of  rocks  which  has  been  crushed 
by  earth-movements.^  It  is  clear  that  the 
autbor'a  ideas  as  to  what  constitutes  a  tectonic 
valley,  the  most  vital  point  in  his  entire  book, 
were  confused  and  contradictory,  and  varied 
from  time  to  time  as  he  wrote.  Similar  con- 
tradictions regarding  other  matters  appear 
Bo  frequently  throughout  the  book  that  it  is 
often  quite  impossible  to  know  what  opinion 
the  author  really  holds  regarding  essential 
points  in  the  problem  he  discusses. 

Throughout  the  book  much  reliance  is 
placed  on  authority,  and  hundreds  of  quota- 
tions favorable  to  the  tectonic  theory  are  ad- 
duced to  strengthen  the  case  for  that  theory. 
Many  of  these  quotations  date  back  to  a  time 
when  the  knowledge  of  land  forms  was  in  its 
infancy;  others  are  from  writers  unqualified 
to«  speak  authoritatively  on  the  interpretation 
of  land  forms;  and  occasionally  the  author 
quoted  wrote  in  a  i>oetic  or  figurative  sense. 
In  the  chapter  on  Alaskan  fiords  Gregory 
writes:  "The  explanation  of  these  fiords  as 
simply  due  to  glacier  corrosion  seems  to  me 
quite  inadequate.  That  they  are  due  to  the 
action  of  some  tectonic  force  has  been  recog- 
mzed  by  many  visitors  to  them.  Mr.  John 
Burroughs  has  graphically  expressed  this 
view."  Then  follows  this  quotation  from  Mr, 
Burroughs:  "The  edge  of  this  part  of  the 
continent  for  a  thousand  miles  has  been 
broken  into  fragments,  small  and  great,  as  by 
the  stroke  of  some  earth-cracking  hammer, 
and  into  the  openings  and  channels  thus 
formed  the  sea  flows  freely,  often  at  a  depth 
of  from  one  to  two  thousand  feet.'*  The  fact 
that  Mr.  Burroughs  is  not  a  geologist,  and  is 
therefore     presumably     unacquainted     with 


Alaskan  geology,  did  not  deter  Gregory  from 
citing  this  bit  of  imagery  as  a  substantial 
confirmation  of  his  theory.  Views  unfavor- 
able to  the  tectonic  theory  are  also  quoted  at 
length,  but  are  quickly  dismissed  as  unten- 
able. Favorable  views  are  as  quickly  ac- 
cepted. In  neither  case  is  there  any  serious 
attempt  to  present  the  quoted  author's  evi- 
dence, review  his  line  of  argument,  and  then 
subject  his  conclusions  to  critical  analysis 
before  accepting  or  rejecting  themu 

Another  reason  for  accepting  Gregory's 
work  with  reserve  is  found  in  his  frequent 
misinterpretation  of  the  views  entertained  by 
authors  from  whom  he  quotes.  His  own  be- 
lief in  the  tectonic  theory  was  so  strong  that 
he  unconsciously  read  into  the  works  of  others 
ideas  favorable  to  his  theory  which  they  did 
not  express.  Of  the  many  instances  of  this  I 
will  cite  but  a  few.  On  page  309  Gregory  re- 
fers to  the  work  of  Tarr  and  Martin  on  the 
Yakutat  Bay  earthquake,  and  while  he  ac- 
knowledges that  these  authors  recognized  but 
one  fault  along  Hussell  fiord,  and  attributed 
the  present  depth  and  form  of  the  fiords  to 
glacial  erosion,  he  goes  on  to  say  that  "the 
shores  of  this  fiord  appear  to  lie  along  two  old 
faults,  the  prolongation  of  which  formed  the 
valley  occupied  by  the  Hidden  Glacier,  and 
movements  along  the  two  faults  would  ex- 
plain the  facts  as  well  as  along  one  fault. 
This  earthquake  illustrates  how  fiord  valleys 
have  been  formed  by  parallel  trough-faults. 
.  .  .  Tarr  and  Martin's  memoir  shows  that 
the  formation  of  fiord-valleys  by  trough  fault- 
ing is  still  in  iirogress  in  Alaska."  After 
reading  this,  one  unfamiliar  with  the  memoir 
in  question  wiU  be  surprised  to  find  that  Tarr 
and  Martin  considered  the  faulting  hypothe- 
sis of  origin  for  these  fiords  at  length,  ad- 
duced a  variety  of  evidence  opposed  to  this 
theory,  and  concluded  by  showing  that  it  was 
quite  impossible  to  explain  the  fiords  as  a 
product  of  faulting.  According  to  Martin 
the  stratigraphic  evidence  positively  proves 
the  absence  of  two  parallel  faults.  In  sup- 
port of  his  position  Gregory  says  that  in  a 
later  memoir  Tarr  "  attached  less  importance 
to  glacial  action*"  in  the  formation  of  fiords. 
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On  the  contrary,  the  memoir  cited  is  a  most 
vigorous  argument  in  favor  of  the  glacial 
theory  of  fiord  formation.  In  it  Tarr  writes: 
''Of  all  the  hypotheses  proposed,  glacial 
erosion  alone  appears  capable  of  explaining 
all  the  facts.  .  .  .  The  facts  set  forth  in  this 
chapter  prove  conclusively  that  ice  has  eroded 
in  this  inlet  to  a  remarkable  degree.  .  .  . 
Those  who  oppose  vigorous  glacial  erosion  are 
in  the  position  of  those  who  opposed  river 
erosion  long  after  the  majority  of  workers  ac- 
cepted it — that  of  ultra-conservatism."* 

Gregory  cites  MendenhaU's  discussion  of 
differential  warping  in  the  Cook  Inlet  region 
of  Alaska,  and  continues :  "  These  two  fiords, 
therefore,  according  to  Mendenhall,  occur  along 
a  depression  due  to  earth-movements,  and  the 
same  explanation  offers  the  simplest  interpre- 
tation of  many  other  Alaskan  fiords  and  fiord- 
straits.  They  appear  to  be  of  tectonic  rather 
than  of  glacial  origin"  (324).  But  Menden- 
haU's report  conveys  a  very  different  idea.* 
He  shows  that  normal  river  valleys  were  oc- 
cupied by  glaciers  which  "greatly  modified" 
them,  and  that  then  these  glacially  modified 
valleys  were  submerged  by  a  depression  of  the 
land.  Only  later,  after  the  fiords  had  already 
been  in  existence  for  some  time,  began  the 
differential  warping  cited  by  Gregory.  As 
this  was  an  unequal  uplift,  it  tended  to  de- 
stroy fiords  by  raising  them  above  the  sea-level, 
not  to  make  them.  It  is  difficult  to  under- 
stand how  even  an  enthusiast  for  the  tectonic 
theory  could  find  in  this  faint  differential  up- 
lift an  argument  for  the  tectonic  origin  of 
the  deep-cut  Alaskan  fiords.  The  same  might 
be  said  of  the  author's  appeal  to  the  differen- 
tial uplift  of  the  Labrador  Coast,  as  described 
by  Daly,  as  an  explanation  for  the  rock  basins 
and  thresholds  of  Labrador  fiords  (283);  for 
it  is  impossible  to  see  how  the  slight  warping 
of  a  little  more  than  one  foot  per  mile  de- 
scribed by  Daly,  could  account  for  the  re- 

«E.  S.  Tarr,  "The  Yakutat  Bay  Region, 
Alaska/'  U.  S.  G.  S.,  Professional  Paper  64,  p. 
118,  1909. 

3W.  C.  Mendenhall,  "A  Beconnaissance  from 
Besurrection  Bay  to  the  Tana  Biver,  Alaska,  in 
1898,"  U.  S.  G.  S.,  20th  Annual  Eeport,  Pt.  Vn., 
332-34,  1900. 


versed  slopes  of  more  than  250  feet  per  mile 
in  the  fiords. 

Spurr  is  also  quoted  in  support  of  the  tec- 
tonic origin  of  Alaskan  fiords.  Gregory 
writes:  ^'According  to  Spurr  the  lake-basins 
are  preglacial.  He  says  that  ^  all  the  lakes  of 
southwestern  Alaska,  so  far  as  observed  by  the 
writer,  occupy  mountain-valleys  which  are 
evidently  the  ancient  river-valleys  of  the  late 
Miocene'"  (319).  This  quotation  from 
Spurr  says  nothing  at  all  about  the  preglacial 
age  of  the  lake  basins.  The  preglacial  age  of 
the  valleys  alone  is  indicated;  and  the  context 
from  which  this  quotation  was  taken  makes  it 
quite  clear  that  the  lakes,  and  consequently 
their  basins,  are  of  more  recent  date.^ 

Gregory's  interpretations  of  his  field  obser- 
vations do  not  always  carry  conviction. 
Photographs  and  sketches  of  typical  glacial 
troughs  with  well-developed  catenary  curves 
are  described  as  "V-shaped  valleys*'  and 
"normal  denudation  curves,"  apparently  be- 
cause slight  bondings  of  a  trough  cause  the 
distant  profile  of  one  trough  wall  to  intersect 
the  foreground  of  the  opposite  wall  (Plate  V., 
Figs.  73d,  736).  It  is  truly  remarkable  that 
such  a  drawing  as  Fig.  7Sd  could  be  cited  by 
any  one  as  a  "V-shaped  valley";  but  even 
more  remarkable  is  the  author's  attempt  to 
show  that  the  well-known  contrast  between 
the  forms  of  glaciated  and  non-glaciated  val- 
leys does  not  exist  (425-32).  Although  the 
author  has  traveled  widely,  he  "can  not  re- 
member to  have  seen  any  considerable  moun- 
tain-chain or  mountain-area  in  any  non- 
glaciated  district  which  does  not  show  trun- 
cated spurs,  spurless  walls  and  hanging  val- 
leys" (447).  The  supposed  tectonic  origin  of 
Cattaro  Bay,  one  of  the  Dalmatian  "  fiords,"  is 
illustrated  by  a  beautiful  photograph  of  the 
bay,  in  which  what  appear  to  be  triangular 
"flat-irons"  or  hogbacks  formed  by  resistant 
layers  in  the  folded  beds,  are  described  as  "  tri- 
angular facets  due  to  faulting"  (Plate  VL). 

Many  readers  will  hesitate  to  accept  Greg- 
ory's   arguments   because   of   the   significant 

4  J.  E.  Spurr,  "A  Reconnaissance  in  Southwest- 
ern Alaska  in  1898,"  U.  S.  G.  S.,  20th  Ann.  Bept., 
Pt.  VII.,  p.  268,  1900. 
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omissions     which      characterize     the     text. 
Against  many  of  the  arguments  made  by  the 
author,  other  writers  had  previously  raised 
very  serious  objections.    We  look  in  vain  for 
any  answer  to  many  of  these  objections,  or 
even  mention  of  them.     In  the  chapter  on 
Dalmatian  fiords,  there  is  no  intimation  of 
the  fact  that  a  normally  dissected  belt  of 
folded  mountains,  partially  submerged  (which 
is  the  type  of  topography  found  in  this  re- 
gion) will  necessarily  have  the  long,  narrow 
bays,  the  steep  sided,  spurless  valley  walls, 
and  the  short  cross-valleys  which  the  author 
erroneously  correlates  with  those  features  in 
fiord  districts   often   described   in   the   same 
terms,  but  which  really  present  a  distinctly 
different  topographic  aspect.     The  fact  noted 
by  the  author  (202)  that  one  of  these  drowned 
valleys  has  been   called  a  ''fiord"   in  Bae- 
deker^s  guide  book,  can  not  be  regarded  as 
very  significant.     In  support  of  the  tectonic 
theory  the  author  states  that  the  Dalmatian 
valleys  are  not  arranged  like  the  members  of 
ordinary  river  systems,   as  in  Dalmatia  the 
branchings  and  bendings  are  usually  rectan- 
gular (207).    He  does  not  recognize  that  in  all 
folded  mountain  regions  involving  rock  layers 
of   di:fferent    resistance,    the    ordinary    river 
valleys    normally   have    this    rectangular    or 
'*  trellised  *"  pattern.     His  arguments  for  the 
tectonic  origin  of  the  submerged  Dalmatian 
valleys  would  apply  with  precisely  as  much 
force   to  the  valleys  of  the  folded  Appala- 
chians, the  Juras  and  other  similar  dissected 
folds.    The  short  cross  valleys  are  not  recog- 
nized as  a  normal  product  of  river  erosion 
across  a  narrow  ridge  of  hard  rock,  but  are 
interpreted  in  accordance  with  that  ancient 
theory,  long  ago  abandoned  by  most  geolo- 
gists,  which   explained  the   cross   valleys   as 
short  cracks  formed  by  bending  brittle  mate- 
rial.   The  substantial  reasons  which  led  geol- 
ogists to  abandon  this  theory  as  untenable  are 
not  referred  to  by  the  author. 

It  would  be  easy  to  multiply  indefinitely 
examples  of  the  unsound  reasoning  which 
seems  to  the  reviewer  to  deprive  the  book  be- 
fore us  of  most  of  its  value.  The  instances  I 
have  cited  are  not  isolated  examples  which 


might  be  explained  as  the  result  of  careless 
writing,  but  are  typical  of  the  book,  as  a 
whole,  and  must  fairly  represent  the  author's 
mental  attitude  toward  the  problem  of  fiord 
formation.  It  seems  to  the  reviewer,  there- 
fore, that  Gregory's  attempt  to  rehabilitate  a 
discarded  theory  of  fiord  formation  must  be 
considered  a  failure. 

Douglas  W.  Johnson 


SPECIAL  ABTICLE8 

THE  IMPORTANCE  OF  A  OONSmERATION  OF  THE 

FIBER  PROTEINS  IN  THE  PROCESS  OF 

BLEACHING  COTTON 

The  nitrogen  which  is  found  in  the  ripe 
cotton  fiber  seems  to  have  some  bearing  upon 
the  yellowing  of  bleached  cotton  cloth,  as  was 
pointed  out  by  J.  0.  Hebden  in  his  paper  read 
in  Troy  before  the  American  Institute  of 
Chemical  Engineers.^  He  showed  that  in  the 
process  of  bleaching  cotton  doth  after  the  first 
caustic  boil  91.5  per  cent,  of  the  proteins  were 
removed  from  the  fiber,  whereas  of  the  fats 
and  waxes  only  20.4  per  cent,  were  removed; 
and  after  the  second  caustic  boil  91.7  per  cent, 
of  the  proteins  and  only  64  x)er  cent,  of  the 
fats  and  waxes  were  eliminated ;  the  *'  chemick  " 
and  the  "sour"  together,  he  showed,  removed 
12.05  per  cent,  of  the  remaining  protein  im- 
purities and  10.23  per  cent,  of  the  remaining 
fats  and  waxes.  According  to  his  analysis, 
after  all  the  bleaching  operations  there  were 
still  left  on  the  fiber  80.4  per  cent,  of  the  total 
fatty  and  waxy  impurities,  whereas  of  the 
total  proteins  there  were  left  only  7.3  per  cent., 
and  as  the  cloth  which  he  analyzed  had  under- 
gone a  "  good  bleach,"  he  felt  safe  in  inferring 
that  it  is  the  failure  to  remove  the  protein 
impurities  from  the  cotton  that  results  in  a 
"  bad  bleach  "  or  causes  the  yellowing  of  cloth 
in  steaming  or  during  storage. 

So  far  as  we  know,  the  investigator  above 
referred  to  was  the  first  to  point  out  the  pos- 
sibility that  the  proteins  of  the  fiber  played 
such  a  part  in  the  bleaching  of  the  cloth. 
Previous  to  this  it  has  been  believed  that  the 
fatty  and  waxy  matters   and  especially  the 

1  Journal  of  Industrial  and  Engineering  Chemis- 
try, September,  1914,  Volume  6,  No.  9^  page  714. 
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pectins  wei^  chiefly  responsible  for  the  yellow- 
ing of  the  fiber,  since  they  formed  water  in- 
soluble compounds,  which  remained  on  the 
fiber.  The  analysis  of  Hebden,  however, 
showed  that  the  calcium  fixed  on  the  fiber  in 
the  form  of  calcium  salts  was  decomposed  by 
the  following  acid  treatments,  and  he  explained 
the  presence  of  the  calcium  on  the  fiber  after 
the  sour  by  the  formation  of  a  calcium  cellu- 
lose similar  to  that  of  soda  cellulose.  The  pos- 
sibility of  the  formation  of  such  a  cellulose, 
he  believed,  was  supported  by  the  fact  that  cot- 
ton cloth  which  has  been  boiled  and  bleached 
did  not  produce  as  clear  and  as  brilliant  a 
turkey-red  as  cloth  which  had  been  simply 
boiled,  because  the  former  was  not  in  a  con- 
dition to  fix  calcium. 

As  the  result  of  investigation  in  this  line 
on  cloth  from  different  bleacheries,  it  occurred 
to  us  that  an  analysis  of  the  growing  cotton 
fiber  with  a  view  of  determining  the  nitrogen 
and  the  fat  and  wax  factors  might  reveal  some 
points  of  importance.  The  determinations 
were  carried  out  on  Durango  cotton  raised  on 
the  United  States  Experiment  Farm,  San 
Antonio,  Texas.' 

The  nitrogen  factors  were  determined  by  the 
Ejeldhal-Gunning  method,  and  the  fat  and 
wax  factors  by  extracting  samples  of  the  fibers 
first  by  ether  and  then  by  alcohol.  Some  of 
the  experiments  were  carried  out  in  duplicates 
and  some  in  triplicates,  and  the  averages  of 
the  determinations  were  recorded  as  the  final 
results.  The  figures  given  in  the  table  below 
can  only  be  regarded  as  approximating  the 
absolute  values  of  the  nitrogenous  and  fatty 
and  waxy  constituents  of  the  fiber;  for  the 
determination  of  exact  values  a  much  larger 
number  of  experiments  should  be  performed. 
Nevertheless,  they  show  the  tendencies  of  the 
two  factors  and  have,  therefore,  significance. 
The  nitrogen  determinations  were  made  and 
recorded  beginnings  from  the  14^16-day  stage 
up  to  the  8ft-38-day  stage,  whereas  the  ether 
and  the  alcohol  extracts  were  recorded  only 
beginning  with  the  22-24-day  stage,  because 

'We  wish  to  thank  Mr.  Bowland  D.  Mead,  of 
the  United  States  Department  of  Agriculture,  for 
supplying  us  with  the  necessary  samples  of  the 
cotton  fibers. 


in  the  stages  previous  to  this  the  amount  of 
tannins  extracted  by  both  ether  and  alcohol 
were  much  higher  than  the  fats  and  waxes. 


Age  In 
Days 
from 

Flower- 
ing 

Nitrogen 

in  Per 

Cent. 

Protein 
N.  X  6.25 

Aloohol 

Eztr.  in 

Per  Cent. 

Ether 

Eztr.  In 

Per  Cent. 

Fat  and 

War  in  1 

Per  Cent. 

14-16 

2.2300 

13.938 

•  •  ■  • 

■  •  •  • 

•  •  •  • 

16-18 

1.9480 

12.175 

•  •  •  • 

•  «  •  • 

•  •  •  • 

18-20 

1.4250 

8.907 

e  •  •   • 

■  •  •  • 

•  •  •  • 

20-22 

1.1820 

7.388 

■   ■   •   • 

•  •  •  • 

•  •   •   • 

22-24 

•  •  •  • 

■  •  •  • 

4.405 

2.819 

7.225 

24-26 

.3760 

2.350 

1.745 

.775 

2.418 

26-28 

.3195 

1.997 

1.398 

.713 

2.111 

2^30 

.3123 

1.952 

1.415 

.800 

2.215 

30-32 

.2667 

1.661 

1.522 

.782 

2.304 

32-34 

.2590 

1.619 

1.536 

.709 

2.245 

34-^6 

.2503 

1.564 

1.403 

.802 

2.205 

36-38 

.1815 

1.134 

1.409 

791 

2.200 

From  the  above  table  it  may  be  seen  that 
the  fats  and  waxes  showed  neither  a  gradual 
increase  nor  a  gradual  decrease  in  their  per- 
centages, and  in  view  of  the  fact  that  the  fiber 
was  growing,  it  seems  reasonable  to  suppoae 
that  the  fatty  and  waxy  substances  increased 
proportionally  as  did  the  fiber.  We  believe 
that  were  the  numbers  of  the  experiments  large 
enough  to  give  averages  approximating  the 
absolute  values  of  the  fatty  and  waxy  f actorB, 
this  point  would  have  been  brought  out  much 
clearer.  But  even  from  the  determinations 
which  we  can  report,  it  appears  that  the  fats 
and  waxes  extended  in  an  even  and  constant 
thickness  over  the  fiber.  If  we  accept  the 
view  that  the  function  of  these  substances  is 
to  protect  the  fiber  from  external  infiuenoea 
of  weather  and  disease,  that  is  that  they  are 
merely  external  coats  of  the  fiber,  the  signif- 
icance of  such  a  proportional  growth  ef  these 
constituents  becomes  clear.  If,  however,  the 
fats  and  waxes  are  phosphotides  taking  part 
in  the  growth,  there  would  also  be  a  propor- 
tional increase.  The  nitrog^en  figures,  on  the 
other  hand,  show  gradual  decrease  in  percent- 
age with  the  increase  of  the  age  of  the  fiber. 
The  sudden  increase  of  the  factor  at  the  20-22- 
day  stage  as  compared  with  that  of  the  24-26- 
day  stage  may  be  due  either  to  a  rapid  growth 
of  the  nitrogenous  constituents  of  the  fiber  or 
to  the  adhering  nitrogenous  coloring  matters 
of  the  parts  of  the  boU  which  surrounded  the 


April  9, 1915] 


N 


SCIENCE 


545 


fibers.  If  we  limit  ourselves  to  a  consideration 
of  the  nitrogen  figures  of  the  samples  repre- 
senting only  the  higher  stages  of  development 
of  the  cotton  fiber  even  then  we  are  per- 
mitted to  assume  that  the  nitrogen  was  de- 
posited early  in  the  lumen  of  the  fiber  and  its 
absolute  value  remained  constant.  This  as- 
sumption becomes  more  plausible  when  the 
nitrogen  figures  are  multiplied  by  6.25  to  ex- 
press the  percentage  of  proteins  present  in  the 
fiber.  Most  of  this  early  and  constant  protein 
deposit  remains  in  the  lumen  in  the  form  of 
insoluble  albuminoids  and  in  the  form  of 
alcohol  soluble  proteins;  some  of  it  is  utilized 
by  the  growing  fiber,  probably  hy  the  spiral 
forming  the  walls  of  the  lumen.  That  the  pro- 
teins of  the  fiber  are  of  an  insoluble  nature 
is  shown  by  the  fact  that  the  percentage  of 
nitrogen  of  gray  cloth  as  obtained  by  Hebden 
(0.191  per  cent.)  remained  practically  un- 
changed after  the  "steep''  (0.192  per  cent.), 
and  that  some  of  it  exists  in  the  fiber  in  the 
form  of  alcohol  soluble  proteins,  is  shown  by 
the  number  which  he  obtained  for  nitrogen 
after  extracting  the  cloth  hy  ether  and  alcohoL 
The  percentage,  as  shown  in  his  table,  was 
reduced  from  0.191  per  cent,  to  0.161  per  cent. 
The  fact  that  the  first  caustic  boil  removed 
91.5  per  cent,  of  the  protein  content  clearly 
points  to  the  decomposing  action  of  boiling 
alkali  upon  the  albuminoids. 

The  7.3  per  cent,  of  total  protein  content 
remaining  in  the  fiber  after  all  the  operations 
of  the  bleaching  process  can  be  considered  as 
that  part  of  the  fiber  proteins  which  has  be- 
come an  inseparable  part  of  the  wall  of  the 
lumen.  The  lowest  percentage  for  fats  and 
waxes  (2.200  per  cent.)  obtained  by  us  for  the 
fiber  taken  directly  from  the  field  was  con- 
aiderahle  higher  than  that  obtained  by  Hebden 
for  fibers  which  were  ginned,  carded,  spun  and 
woven  (1.405  i)er  cent.).  The  removal  of  a 
large  part  of  the  fats  and  waxes  by  mechanical 
means  during  ginning,  carding,  spinning  and 
weaving  proves  that  these  constituents  form 
the  outside  cover  of  the  fiber,  and  it  is  reason- 
able to  suppose,  therefore,  that  they  do  not 
play  as  important  a  part  in  bleaching  as  is 
ascribed  to  them.  The  percentage  of  nitrogen 
in  our  experiment  (0.1815  per  cent.)  was  some- 


what smaller  than  that  ohtained  by  Hebden 
for  cotton  in  the  form  of  cloth  (0.191  per 
cent.)  and  points  to  the  fact  that,  unlike  the 
fats  and  waxes,  the  proteins  of  the  fiber  are 
not  adventitious  nor  coating  factors,  but  that 
they  are  within  the  lumen  or  are  in  part 
intimately  bound  to  the  fiber.  As  the  proteins 
are  of  the  insoluble  kind,  the  above  seems  to 
justify  the  assumption  of  Hebden  that  in 
bleaching  the  removal  of  the  proteins  may 
be  of  more  importance  than  that  of  the  fats 
and  waxes. 

These  results  and  the  results  of  Hebden 
show  the  necessity  of  a  careful  investigation 
of  the  chemical  nature  of  the  fatty  and  waxy 
substance  as  wtU  as  of  a  further  study  of  the 
effect  of  growth  on  these  constituents  of  the 
cotton  fiber. 

B.  S.  Levins 

Biological  LABoaATosY, 
Beown  Univkesity, 
PBOvmsNcs,  B.  I. 


THE  AMEBICAN  PHYTOPATEOLOOICAL 

SOCIETY 

The  sixth  annual  meeting  of  the  American  Phy- 
topathological  Society  was  held  in  the  medical 
building  of  the  University  of  Pennsylvania,  Phila- 
delphia, Pennsylvania,  December  29,  1914,  to  Jan- 
uary 1,  1915.  About  95  membera  were  present;  7 
new  members  were  elected,  making  a  total  of  293. 
The  following  officers  were  elected  for  1915: 

President— E,  H.  WhetzeL 

Vice-president — ^W.  A.  Orton. 

Councilor — ^Mel.  T.  Cook. 

Donald  Beddick  was  elected  editor  for  three 
years  and  made  chairman  of  the  hoard.  The  fol- 
lowing associate  editors  were  elected  for  three 
years:  H.  W.  Barre,  E.  A.  Bessey,  H.  B.  Pulton, 
W.  T.  Home. 

C.  L.  Shear  was  elected  husiness  manager  vice 
Donald  Beddick. 

The  society  decided  to  hold  its  next  annual  meet- 
ing at  Columhus,  Ohio,  in  connection  with  the 
American  Association  for  the  Advancement  of  Sci- 
ence. 

A  special  meeting  is  to  he  held  at  San  Francisco, 
August  2  to  7. 

The  committee  on  common  names  of  plant  dis- 
eases submitted  a  report  which  was  ordered  dis- 
tributed to  the  members  of  the  society  for  sugges- 
tion and  criticism. 
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The  flocietj  instmcted  the  secretarj  to  select 
two  other  persons,  as  required  by  law,  and  pro- 
ceed to  incorporate  the  society  under  the  laws  of 
the  District  of  Columbia. 

The  society  received  greetings  by  telegraph 
from  the  newly  organized  Western  Branch  meeting 
at  Corvallis,  Oregon.  The  following  resolution  was 
adopted  by  the  society: 

''The  council  recommends  that  the  society  ex- 
tend cordial  greetings  to  the  newly  organized  West- 
em  Branch  of  the  American  Phytopathological 
Society,  and  also  recommends  that  a  committee 
consisting  of  the  present  president,  Haven  Metcalf , 
and  the  secretary,  with  power  to  increase  their 
number  to  five,  be  authorized  to  formulate  the 
necessary  terms  of  affiliation  to  provide  for  this 
and  other  future  branches  which  may  be  organ- 
ized." 

The  following  constitutional  amendment  pro- 
posed at  the  last  meeting  was  adopted: 

Article  3,  section  3,  shall  be  changed  to  read: 
"Any  person  may  become  a  patron  upon  the  pay- 
ment of  $100." 

The  method  of  presenting  papers  by  abstract  in- 
troduced at  the  Atlanta  meeting  was  continued, 
with  slight  modifications,  with  much  success.  Six 
minutes  were  allowed  for  the  presentation  of  each 
paper,  the  author  being  permitted  to  read  the  ab- 
stract as  printed,  or  use  the  allotted  time  in  giving 
additional  explanations  or  presentation  of  the 
topic,  after  which  ft^e  minutes  were  allowed  for 
discussion.  The  same  method  of  handling  the  pro- 
gram was  adopted  for  the  future  and  the  secretary 
authorized  to  limit  the  time  for  the  acceptance  of 
titles  and  abstracts  to  December  1,  in  order  that 
they  might  be  published  in  the  December  issue  of 
Phytopathology, 

The  following  resolution  in  regard  to  the  Vro- 
phlyctis  disease  of  alfalfa  was  adopted: 

Whereas,  The  plant  pathologists  or  other  offi- 
cials of  the  individual  states  are  unable  properly 
to  meet  the  situation,  partly  from  lack  of  informa- 
tion, partly  because  it  is  essentially  on  international 
and  interstate  problem,  be  it  therefore 

Besolved,  That  we  respectfully  invite  the  atten- 
tention  of  the  Honorable  Secretary  of  Agriculture 
and  other  officials  of  the  U.  S.  Department  of  Agri- 
culture to  the  above  facts  and  urge  the  importance 
of  immediate  earnest  investigation  under  their 
leadership  as  to  the  present  occurrence  and  serious- 
ness of  the  disease,  as  to  its  means  of  distribution 
and  as  to  what  steps,  if  any,  should  be  taken  to 
check  its  further  spread. 

The  society  passed  a  unanimous  vote  of  thanks  to 

the  local  committee  for  the  excellent  facilities  and 
courtesies  offered  the  society  during  the  meeting, 
and  to  Dr.  F.  D.  Heald  for  the  care  of  the  exhibits 


and  other  assistance  in  promoting  the  success  of 
the  meeting;  also  to  the  chair  for  conducting  the 
meeting  with  promptness  and  carrying  the  pro- 
gram through  on  time. 

The  following  program  of  58  papers  was  pre- 
sented: 

Tuesday,  Joint  Session  with  Section  G,  American 

Association 
Meeting  of  the  council  and  board  of  editors, 
Hotel  Walton. 

December  SO,  19U 

'*The  Vertusaivvm  Wilt  Problem,"  by  C.  W. 
Carpenter. 

"Orchard  Experiments  in  1914,"  by  Mel.  T. 
Cook  and  G.  W.  Martin. 

' '  A  Nursery  Disease  of  the  Peach, ' '  by  MeL  T. 
Cook  and  C.  A.  Schwarze. 

"A  Method  for  Excluding  Mites  from  Pure 
Cultures, "  by  C.  W.  Carpenter. 

"Studies  of  the  genus  Thyiophthora,' *  by  J. 
Bosenbaum. 

* '  A  Bacterial  Leaf  Spot  Disease  of  Celery,  * '  by 
Ivan  C.  Jagger. 

"The  Spindling  Sprout  Disease  of  Potatoes," 
by  F.  C.  Stewart. 

"Thrombotic  Disease  of  Maple,"  by  W.  H. 
Bankin. 

"Mutation  in  Fhyllosticta,* ^  by  C.  Harvey  Cra- 
biU. 

"A  Nectria  Parasitic  on  Norway  Maple,"  by 
Mel.  T.  Cook. 

"An  Unreported  Fungus  on  the  Oak,"  by  C.  A. 
Schwarze. 

"The  Use  of  Sulphur  for  the  Control  of  Potato 
Scab,"  by  H.  Clay  Lint. 

** Citrus  Canker,"  by  A.  B.  Massey. 

"The  Citrus  Canker  Situation,"  by  B.  Kent 
Beattie. 

Meeting  with  the  Botanical  Society  of  America 
Symposium:   Genetic  relationship  of  organisms. 

December  SI,  1914 

"Leaf -spot  and  Some  Fruit  Bots  of  Peanut,"  by 
Frederick  A.  Wolf. 

"Hosts  of  Brown-rot  Sclerotinia,"  by  J.  B.  S. 
Norton. 

"Besistance  to  Cladosporium  fulvum  in  Tomato 
Varieties,"  by  J.  B.  8.  Norton. 

"Loss  from  Mosaic  Disease  of  Tomato,"  by  J. 

B.  S.  Norton. 

"Notes  on  Soil  Disinfection,"  by  Carl  Hartley. 

"A  Wilt  Disease  of  Japanese  and  Hybrid 
Plums,"  by  B.  B.  Higgins. 

"The  Perfect  Stage  of  Phyllosticta  paviae 
Desra,"  by  V.  B.  Stewart. 

"Studies  on  Plasmopora  viticola,"  by  C.  T. 
Gregory. 

"A  New  Bust  of  Economic  Importance  on  the 
Cultivated  Snapdragon, ' '  by  Gteo.  L.  Peltier  and  C. 

C.  Bees. 

"The  Belation  between  Puccinia  graminis  and 
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Hoet  Plants  Immune  to  its  Attack,"  bj  E.  C.  Stak- 
msn. 

''Further  Studies  on  the  Spread  and  Control  of 
Hop  MUdew,*'  P.  M.  Blodgett 

''The  Longevity  of  Pyenospores  and  Aseospores 
of  Bndothia  parasitica  under  artificial  conditions,  * ' 
by  P.  D.  Heald  and  B.  A.  Studhalter. 

"Field  Studies  of  Apple  Bust,"  by  N.  J.  Gid- 
dings  and  Anthony  Berg. 

''Cotyledon  Infection  of  Cabbage  Seedlings  by 
the  Bacterial  Black  Bot,"  by  Charles  Drechsler. 

"Fnngns  Host  Belationship  in  Black  Knot" 
(with  lantern),  by  £.  M.  Gilbert. 

"Stigmonose:  A  Disease  of  Fruits,"  by  M.  B. 
Waite. 

"Jonathan  Spot,  Bitter  Pit  and  Stigmonose" 
(with  lantern),  by  Charles  Brooks  and  D.  F. 
Fisher. 

"The  Organization  of  the  Plant  Disease  Sur- 
vey,*' by  B.  Kent  Beattie. 

"Some  Technical  Aids  for  the  Anatomical 
Study  of  Decaying  Wood"  (with  lantern),  by  E. 
W.  Sinnott  and  I.  W.  Bailey. 

"Apple  Bote"  (with  lantern),  by  Charles 
Brooks,  D.  F.  Fisher  and  J.  S.  Cooley. 

"The  Beiation  of  Temperature  to  the  Infection 
of  Cabbage  by  Fuaarium  congluiinans  Wollenw, ' ' 
by  J.  C.  Gilman. 

"Third  Progress  Beport  on  Fusarium  Besistant 
Cabbage"  (with  lantern),  by  L.  B.  Jones. 

"York  Spot  and  York  Skin  Crack"  (with  lan- 
tern), by  H.  S.  Eecd. 

"Soil  Stain,  and  Pox,  Two  Little-known  Diseases 
of  the  Sweet  Potato"  (with  lantern),  by  J.  J. 
Tanbenhaus. 

''Bhieoctonia  in.  America"  (with  lantern),  by 
Geo.  L,  Peltier. 

"Lightning  Injury  to  Cotton  and  Potato 
Plants,"  by  L.  B.  Jones  and  W.  W.  Gilbert. 

"Orchard  Experiment  with  Jonathan  Spot  Bot 
in  1914,"  by  G.  W.  Martin. 

"The  Perfect  Stage  of  the  Fungus  of  Easpberry 
Anthracnose, "  by  W.  H.  Burkholder. 

January  1,  1915,  Business  Meeting 

"Parasitism,  Biology  and  Cytology  of  Eocronar- 
Wiim  iyphuloides  Atk.,"  by  Harry  M.  Fitzpatrick. 

"Ne^tive  Heliotropism  of  the  Urediniospore 
Germ  Tubes  of  Puccinia  rhamni,"  by  F.  D. 
Fromme. 

"The  Ascigerous  Stage  of  Helminihosporium 
teres  Saec,"  by  A.  G.  Johnson. 

"A  Gymnosporangium  with  Bepeating  Spores," 
by  J.  C.  Arthur. 

"A  Preliminary  Beport  on  Twig  and  Leaf  In- 
fection of  the  Peach  by  Means  of  Inoculations  with 
Cladosp<nium  carpophihim  Thtim,"  by  G.  W. 
Keitt. 

"Notes  on  Cranartium  compianiae  and  C.  rtbi- 
edla,"  by  Perley  Spaulding. 

"How  to  Know  the  Polypores,"  by  W.  A.  Mur- 
rin. 

"Some  Problems  of  Plant  Pathology  in  Befer- 
ence  to  Transportation,"  by  F.  L.  Stevens. 

"A  Disease  of  Bed  dover  and  Alsike  Clover 
Caused  by  a  New  Species  of  CoUetotrichum, "  by 
P.  J.  O'Gara. 


''An  Anthracnose  of  Asclepias  spedosa  Caused 
by  a  New  Species  of  CoUetotrichum,"  by  P.  J. 
O'Gara. 

"A  Disease  of  the  Underground  Stems  of  Irish 
Potato  Caused  by  a  New  Species  of  Colleto- 
trichum,"  by  P.  J.  O'Gara. 

' '  A  Preliminary  Beport  on  the  Beiation  of  Grass 
Busts  to  the  Cereal  Bust  Problem,"  by  E.  C.  Stak- 
man. 

"Some  Facts  of  the  Life  History  of  Ustilago 
eeae  (Beckm.)  Unger,"  by  Frank  J.  PiemeiseL 

"A  Promising  New  Fungicide,"  by  W.  M. 
Scott. 

"The  Potato  Study  Trip  of  1914,"  by  W.  A. 
Orton. 

"Some  Effects  on  Chestnut  Trees  of  the  Injec- 
tion of  Chemicals"  (with  lantern),  by  Caroline 
Bumbold. 

C.  L.   Sheab, 
Secretary-  Treasurer 


THE    PHILADELPHIA    MEETING    OF    THE 

AMERICAN  PSYCHOLOGICAL 

ASSOCIATION 

Th£  twenty-third  annual  meeting  of  the  Ameri- 
can Psychological  Association  was  held  on  De- 
cember 29,  30  and  31,  1914,  in  affiliation  with  the 
American  Association  for  the  Advancement  of 
Science  and  the  Southern  Society  for  Philosophy 
and  Psychology  at  the  University  of  Pennsyl- 
vania, Philadelphia.  Professor  Bobert  Sessions 
Woodwortfi,  of  Columbia  University,  presided. 

As  president  of  the  association  for  the  ensu- 
ing year.  Professor  John  B.  Watson,  of  the  Johns 
Hopkins  University,  was  selected.  As  members  of 
the  council,  to  succeed  Professors  Max  Meyer  and 
Margaret  F.  Washburn,  Professors  Boswell  P. 
Angier,  of  Yale  University,  and  Walter  Dill 
Scott,  of  Northwestern  University,  were  chosen. 
The  association's  representative  upon  the  council 
of  the  American  Association  for  the  Advancement 
of  Science  will  be  Dr.  Thomas  H.  Haines,  of  Co- 
lumbus, Ohio. 

It  was  decided  to  hold  a  special  meeting  for  the 
reading  of  papers  at  San  Francisco,  in  affiliation 
with  the  American  Association  for  the  Advance- 
ment of  Science.  The  dates  of  this  meeting  will 
fall  within  the  time  selected  by  the  larger  associa- 
tion, August  2-7,  1915.  The  organization  of  this 
special  meeting,  and  all  arrangements  pertaining 
to  the  program,  etc.,  was  left  in  the  hands  of  a 
committee  appointed  by  the  president.  This  com- 
mittee consists  of  Professor  G.  M.  Stratton,  Uni- 
versity of  California,  chairman,  and  Professors 
LiUien  J.  Martin  and  Warner  Brown.  The  place 
of  the  twenty-fourth  annual  meeting,  to  be  held  as 
usual  during  Convocation  Week  of  1915,  was  left 
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to  the  deciaion  of  the  Comieily  and  will  be  deter- 
mined shortly. 

A  special  feature  of  the  business  session  which 
aroused  much  interest  and  discussion  was  the  re- 
port of  the  Committee  on  the  Academic  Status  of 
Psychology.  This  committee,  made  up  of  Pro- 
fessor H.  G.  Warren,  Princeton  University,  chair- 
man, and  Professors  John  Dewey  and  Charles  H. 
Judd,  presented  a  comprehensive  report  in  printed 
form,  based  upon  data  secured  from  165  colleges 
and  universities.  The  results  indicated,  among 
other  things,  that  psychology  is  still  constrained 
in  many  institutions  to  furnish  the  foundation  for 
work  in  philosophy  and  education,  and  thus  lacks 
the  autonomy  requisite  in  developing  its  own  spe- 
cial interests  and  problems.  Three  resolutions 
offered  by  the  committee  were  adopted  by  the  as- 
sociation: (1)  That  a  standing  committee  be  ap- 
pointed to  continue  the  work  here  begun.  (2) 
that  a  topic  bearing  upon  the  teaching  of  psychol- 
ogy be  chosen  for  discussion  at  the  next  annual 
meeting.  (3)  That  the  association  adopt  the 
principle  that  the  undergraduate  psychological 
curriculum  in  every  college  or  university  great  or 
small,  should  be  planned  from  the  standpoint  of 
psychology,  and  in  accordance  with  psychological 
ideals,  rather  than  to  fit  the  needs  and  meet  the 
demands  of  some  other  branch  of  learning. 

The  program  of  the  association  iilcluded  the 
reading  of  some  forty-five  papers.  Joint  sessions 
were  held  with  Section  L  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  and  with 
the  Southern  Society  for  Philosophy  and  P^chol- 
ogy.  As  a  whole,  the  program  was  notable  for 
the  evident  interest  of  the  participants  in  the  pur- 
suit of  introspective  psychology  under  experi- 
mental condition&  The  keynote  was  struck  by 
President  Woodworth  in  his  address,  "A  Bevision 
of  Imageleas  Thought,"  in  the  course  of  which  an 
interesting  theory  of  ''mental  reaction"  was  pro- 
pounded to  account  for  certain  non-sensory  con- 
tents of  consciousness  as  revealed  by  introspective 
studies.  Another  feature  was  the  discussion  with 
demonstration  of  the  introspective  method,  as  con- 
ducted by  Professor  J.  W.  Baird,  of  Clark  Univer- 
sity, with  the  assistance  of  several  of  his  former 
students  and  colleagues. 

The  papers  read  were  as  follows: 

"Habit  Formation  and  Modem  Language 
Teaching,"  by  Stuart  H.  Bowe. 

"Initial  Speed  and  Total  Gain  in  Learning,'' 
by  E.  A.  Kirkpatrick. 

"Notes  on  Certain  Phases  of  Learning,"  by  S. 
&  Colviit. 


"Some  lioaming  Curves,"  by  M.  E.  Haggerty. 

"Some  Norms  of  College  Freshmen,"  by  W.  Y. 
Bingham. 

"A  Study  in  Mental  Betardation  in  Belation 
to  Etiology,"  by  Bird  T.  Baldwin. 

"A  Method  for  Qualitative  Study  of  Family 
Likeness  in  Arithmetical  Abilities^"  by  Margaret 
V.  Cobb. 

"Effect  of  Heat,  Humidity  and  Stagnancy  of 
Air  upon  Mental  Work,"  by  E.  L.  Thomdike. 

"Notes  on  Affective  Physiology,"  by  George 
V.  N.  Dearborn. 

"Variations  in  Distribution  of  the  Motor  Cen- 
ters of  the  Monkey  Brain,"  by  S.  L  Frans. 

"Some  Belations  of  Mania  to  the  Sensorium," 
by  E.  E.  Southard. 

"Some  Cases  of  Paramnesia,"  by  Nathan  A 
Harvey. 

"Some  Technical  Results  from  the  Alcohol  Pro- 
gram," by  Baymond  Dodge. 

"An  Apparatus  for  Testing  Visual  Sensitivity 
to  Contrast  in  Animals,"  by  EL  M.  Johnson. 

"Apparatus  for  Serial  Exposure  in  Memory 
Experiments,"  by  E.  H.  Cameron. 

"Model  Animal  Maze,"  by  C.  Homer  Bean. 

"Tactimeter,"  by  C.  Homer  Bean. 

"Puzzle  Box  for  Hlustrating  Problem-Solving 
Learning,  and  for  Testing  Mechanical  Ability;  a 
Form  of  Mirror-Drawin|r  Apparatus  which  allows 
Modification  of  the  Movement-Stimulus  Bela- 
tion; Mirror  Frame  for  Observing  Eye-Move- 
ments," by  Frank  N.  Freeman. 

"Tachistoscope,"  by  F.  C.  Dockeray. 

"A  Self-recording  Hand  Dynamometer,"  by 
Henry  C.  McComas. 

"Pictures  and  Class  Experiments,"  by  E.  A 
Kirkpatrick. 

"A  Proposed  Classification  of  Mental  Fmie- 
tions,"  by  George  A.  Coe. 

"The  Temporal  Belations  of  Meaning  and 
Imagery,"  by  Thomas  V.  Moore. 

"Psychology  of  Slavic  People,"  by  Paul  B, 
Badosavijevich. 

"The  Craving  for  the  Supernatural,"  by  Tom 
A.  Williams. 

"The  Study  of  Dreams:  A  Method  Adi^^ted  to 
the  Seminary,"  by  Madison  Bentley. 

"Concerning  the  Beligion  of  Childhood,''  by  W. 
T.  Shepherd. 

"The  Point  Scale  Method  of  Measuring  Mental 
AbiUty,"  B.  M.  Yerkes. 

"The  Point  Scale  Bating  of  Delinquents,"  bj 
Thomas  H.  Haines. 
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"GorrelatioiiB  between  the  Binet  Teats  and 
other  Mental  and  PhyBical  Tests,"  by  Edward  K. 
Stron^^,  Jr. 

"Norms  of  Negro  Mentality,''  by  W.  H.  Pyle. 

''The  Standardization  of  Knox's  Cabe  and 
Featnre  Profile  Tests,"  by  Budolf  Pintner. 

"On  the  Memory  for  Musical  Sequences,"  by 
Kate  Gordon. 

"Effects  of  Practise  on  the  Singing  and  Dis- 
erimination  of  Tones,"  by  E.  H.  Cameron. 

"The  Vowel  Character  of  Fork  Tones,"  by  A. 
P.  Weiss. 

"The  Influence  of  Expectation  on  Sound  Lo- 
calization," by  L.  B  Qeissler. 

"Individual  IHfferences  in  Fluctuations  of  the 
Attention,"  by  Henry  C.  McComas. 

"Awareness  and  Partial  Awareness  as  Factors 
in  Efficiency,"  by  G.  F.  Arps. 

"The  Acquisition  of  Skill  in  Archery,"  by  K. 
Sl  Laahley. 

"A  New  Method  of  Studying  Ideational  and 
Allied  Forms  of  Behayior  in  Man  and  other  Ani- 
mals," by  B.  M.  Yerkes. 

"A  Preliminary  Beport  on  Number  Beactions 
in  the  Dog,"  by  A.  H.  Sutherland. 

"The  Visual  Difference-Threshold  for  Size  in 
the  Monkey  and  the  Domestic  Chick,"  by  H.  M. 
Johnson. 

"Two  Cases  of  Criminal  Imbecility,"  by 
Henry  H.  Goddard. 

"The  Value  of  Anthropometric  Measurements 
in  the  Diagnosis  of  Feeblemindedness,"  by  E.  A. 
Doll. 

"The  Influence  of  Improvement  in  one  Simple 
Mental  Process  upon  Other  Belated  Processes," 
by  A.  T.  Poffenberger,  Jr. 

"A  Bevision  of  Imageless  Thought,"  address 
of  the  president,  by  Bobert  Sessions  Woodworth. 

"The  Introspective  Method,  with  Demonstra- 
tions," by  J.  W.  Baird. 

"A  Preliminary  Beport  of  an  Introspective 
Study  of  the  Process  of  Comparing,"  by  Samuel 
W.  Femberger. 

"An  Experimental  Investigation  of  the  Process 
of  Becognizing  at  Different  Stages  of  its  Mech- 
anism," by  Elizabeth  L.  Woods. 

"An  Eiq>erimental  Study  of  Generalizing,  Ab- 
straction and  the  General  Concept,"  by  S.  Caro- 
lyn Fisher. 

"Determination  of  the  Psychologically  Unitary 
Color  Sensations,"   by   Christine   Ladd-Franklln. 

"External  Localization  in  Memorizing  Verbal 
Material,"  by  Eleanor  A.  McC.  Gamble. 


"Affective  Factors  of  Becall,"  by  Garry  0. 
Myers. 

"An  Experiment  on  Choice  Beaction,"  by 
Prentice  Beeves. 

"The  Function  and  Test  of  Definition  and 
Method  in  Psychology,"  address  of  the  retiring 
Vice-president  of  Section  H,  by  Walter  Bowers 
PiUsbury. 

"Beport  of  the  Committee  on  the  Academie 
Status  of  Psychology,"  by  Howard  C.  Warren. 

B.   M.   OODIN, 

Seoreiary 


THE  ILLINOIS  ACADEMY  OF  SCIENCE 

The  eighth  annual  meeting  of  the  Illinois  Acad- 
emy of  Science  was  held  at  the  State  Museum, 
Springfield,  February  19  and  20.  The  Friday 
afternoon  program  consisted  of  four  addresses: 
"The  Chemistry  of  Colloids,"  Dr.  D.  A.  Mae- 
Innes,  University  of  Illinois;  "Colloids  in  Physiol- 
ogy," Dr.  William  Crocker,  University  of  Chi- 
cago; "Colloids  in  Commerce"  (read  by  title). 
Dr.  L.  I.  Shaw,  Northwestern  University;  "Be- 
cent  Developments  in  Surgery,"  Dr.  Don  W.  Deal, 
Springfidd. 

In  the  evening  the  members  of  the  academy 
were  the  guests  of  the  Springfield  Commercial 
Association  at  a  banquet  served  at  the  Leland 
Hotel.  Ex-Governor  Northoott  acted  as  toast- 
master,  and  short  addresses  were  made  by  Senator 
Kelly  and  Professor  John  M.  Coulter. 

The  evening  lecture  was  delivered  by  Dr.  Day, 
director  of  the  Carnegie  Geophysical  Laboratory, 
Washington,  D.  C,  on  "Volcanic  Emanations." 

The   Saturday  morning  program  included  the 
following  papers: 
Section  of  Botany,  Bacteriology  and  Ch&migtry 

"Character  of  Water  Used  on  Bailway  Trains," 
by  Dr.  Edward  Bartow,  University  of  Illinois. 

"Comparison  of  Bocky  Mountain  Grassland 
with  the  Prairie  of  Illinois,"  by  Dr.  George  D. 
Fufler. 

"Studies  in  PhyUostieta  and  Cerooapora,' ^  by 
Miss  Esther  Young. 

"The  Arsenic  Content  of  Filter  Alum  Used  in 
niinois  Water  Purification  Plants,"  by  Mr.  A« 
N.  Bennett. 

"Method  of  Determining  the  Life  Duration  of 
Seeds,"  by  Mr.  James  F.  Groves. 

"Studies  on  SchiaophyUum  alnewn  in  Bespeet 
to  Cultures  and  Inoculations,"  by  Mr.  Alvali 
Peterson,  University  of  Illinois. 

"The  Longevity  of  B,  Coli  and  B,  TypJumu  in 
Water,"  by  Mr.  M.  E.  Hinds. 
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''Peculiar  Examples  of  Plant  Distribution/'  by 
Dr.  H.  fi.  Pepoon. 

"Manganese  in  Illinois  Water  Supplies/'  by 
Mr.  H.  P.  Corson. 

''Some  Features  in  the  Classification  of  Sep- 
toria  and  Parodiella,' *  by  Mr.  Philip  Garman. 

"Comparison  of  Methods  of  Determining  Dis- 
solved Oxygen  in  Water  and  Sewage,"  by  Mr.  F. 
W.  Mohlman. 

"The  Grasses  of  Illinois/'  by  Miss  Edna 
Mosher. 

"A  Florida  Smut  in  lUinois/'  by  Miss  Mar- 
garet Mehlkof. 

"The  Violets  of  Illinois/'  by  Mr.  Bufus  Crane. 
Section    of    Zoology,    Entomology    and    OeoHogy 

"What  California  is  Doing  in  the  Control  of 
Injurious  Insects/'  by  Miss  Gertrude  A.  Bacon. 

"The  Labium  of  the  Nymphs  of  Zygoptera/' 
by  Mr.  Philip  (Htrman. 

"The  Comparative  Morphology  of  Some  Cara- 
bid  Larve/'  by  Mr.  Clyde  C.  Hamilton. 

"The  Loess  in  Illinois:  Its  Age  and  Origin/' 
by  Dr.  T.  B.  Savage. 

"Becent  Crustal  Movements  in  the  Great 
Lakes  Begion/'  by  Professor  Charles  E.  Decker. 

"A  Bestudy  of  Worthen's  Type  Section  of  the 
'Productive  Coal  Measures'  for  Central  and  West- 
ern niinois/'  by  Dr.  T.  E.  Savage. 

"The  Prothonotary  Warbler/'  by  Dr.  W.  S. 
Strode. 

"Some  Adaptations  for  Bespiration  in  Aquatic 
Hemiptera, ' '  by  Miss  Anna  G.  NowelL 

"Mouth  Parts  of  the  Blow-fly/'  by  Mr.  Alvah 
Peterson. 

"Collecting  Snail  Shells/'  by  Mr.  James  H. 
Ferris. 

'The  Morphology  of  Certain  Sphinx  PupsB/' 
by  Miss  Edna  Mosher. 

On  Saturday  afternoon  addresses  were  deliv- 
ered by  Ex-Governor  Northcott,  and  the  retiring 
president,  Dr.  A.  IL  Crook,  on  "The  Belation  of 
Academies  of  Science  to  the  State. ' ' 

The  officers  elected  for  the  coming  year  are: 

President — ^Dr.  U.  S.  Grant,  Northwestern  Uni- 
versity,  Evanston. 

Vice-president— Dt,  E.  W.  Washburn,  Univeraity 
of  Illinois,  Urbana. 

Secretary— 1)1.  A.  B.  Crook,  State  Museum, 
Springfield. 

Treasurer— Dt,  H.  S.  Pepoon,  Lake  View  High 
School,  Chicago. 

The  1916  meeting  will  be  held  at  the  Univer- 
sity of  lUinois.  E.  N.  Tbansbau, 

Seoretary 


SOCIETIES  AND  ACADEMIES 

THB   BOTANICAL   SOCIBTT   OV  WASHINOTON 

Thb  one  hundred  and  second  regular  meeting 
of  the  Botanical  Society  of  Washington  was  held 
in  the  Assembly  Hall  of  the  Cosmos  Club  at  8 
P.M.,  on  Tuesday,  February  2,  1915.  Fifty-two 
members  and  six  guests  were  present.  Dr.  P.  A. 
Yoder  and  Messrs.  Stephen  Anthony  and  James 
M.  Shull  were  elected  to  membership.  The  fol- 
lowing scientific  program  was  presented: 

Bamboo    Possibilities    in    America:    Mb.    S.    G. 

Stuntz. 

After  a  brief  introductory  statement  outlining 
the  past  history  of  bamboo  introduction  into  the 
United  States,  and  sketching  the  present  eondi- 
tion  of  bamboo  planting  in  this  oountry,  atten- 
tion was  directed  to  the  possible  future  uses  for 
bamboo.  Furniture,  basketry,  especially  for  par- 
cel post  shipments,  Venetian  blinds  and  barrel 
hoops  were  suggested  as  probable  industries  in 
which  bamboo  would  find  use,  while  the  develop- 
ment for  ornamental  planting  and  as  a  x>ossible 
stock  for  paper  was  especially  emphasized.  Lan- 
tern slides  of  bamboo  plantations  and  uses  abroad 
and  in  the  United  States  were  shown,  together 
with  a  considerable  exhibit  of  manufactured 
bamboo  articles. 

Botany  of  Caoao  and  Patashte:  Mb.  O.  F.  Cook. 
The  patashte  tree  is  a  relative  of  the  cacao, 
(known  to  botanists  under  the  name  Theobroma 
bicolor  Humboldt  and  Bonpland.  It  has  di- 
morphic branches  like  cacao,  the  lateral  branches 
being  formed  in  whorls  at  the  ends  of  the  up- 
right shoots,  but  only  3  laterals  in  a  whorl,  in- 
stead of  5  or  6,  as  in  cacao.  Many  other  dif- 
ferences in  leaves,  inflorescences  and  flowers  were 
shown.  The  inflorescences  of  patashte  are  con- 
fined to  new  growth  at  the  ends  of  the  lateral 
branches,  while  cacao  is  caulocarpous,  with  all 
of  the  flowers  produced  from  the  old  wood  on  the 
trunk  and  larger  limbs  of  the  tree.  The  vari- 
ous features  were  explained  with  lantern-slide  il- 
lustrations, and  the  paper  was  followed  by  a  brief 
discussion  of  the  question  whether  trees  with 
such  numerous  and  definite  differences  should  be 
classified  in  the  same  genus. 

Sedisoovery  of  Lignwn  nephrUic>um:  Mb.  W.  B. 

Safford. 

Lignwn  nephriticum  is  a  remarkable  Mexican 
wood  which  was  celebrated  throughout  Europe  ia 
the  sixteenth,  seventeenth  and  the  early  part  ot 
the  eighteenth  centuries,  not  only  for  its  reputed 
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medicinal  properties,  but  on  account  of  the  won* 
derfnl  flnoreseenee  of  its  infusion  in  spring 
mter.  Scarcely  a  fragment  of  this  wood  is  now 
to  be  found  in  drug  collections,  and  its  Tery  name 
has  disappeared  from  encyclopedias.  It  is  cele- 
brated aa  the  substance  with  which  the  Hon. 
Robert  Boyle  made  his  first  investigations  in  the 
phenomenon  of  fluorescence.  After  giving  a  his- 
toiy  of  the  literature  on  the  subject  Mr.  Safford 
eailed  attention  to  the  confusion  surrounding  the 
origin  of  the  wood,  and  the  causes  which  pre- 
vented its  botanical  identification.  For  the  first 
time  specimens  of  the  wood  accompanied  by  her- 
barinm  material  of  the  plant  from  which  it  was 
obtained  have  been  the  subject  of  critical  study. 
The  beartwood  produced  the  characteristic  fluores- 
cence described  by  Bobert  Boyle,  and  the  botan- 
ical material  corresponded  with  the  original  de- 
scription of  Hernandez  of  the  plant  yielding 
i^iivm  nephritieum.  This  proves  to  be  Byaen- 
hardtia  ydtystaekya  (Ortega)  Sargent  (Vihorquxa 
polyttaehya  Ortega,  Eysenhardiia  amarphoidea 
H.  B.  K.).  The  lecture  was  illustrated  by  lan- 
tern slides,  ^ecimens  of  the  wood  and  botanical 
material,  photographic  enlargements  of  sections 
of  the  wood  made  by  Dr.  Albert  Mann,  plant 
morphologist;  and  also  by  exhibition  of  the 
fluorescence  of  the  extract  of  the  wood  in  the 
rays  of  an  are  light  by  Dr.  Lyman  J.  Briggs, 
Biophysicist,  Bureau  of  Plant  Industry,  with  re- 
marks as  to  the  value  of  lignum  nephritieum  as 
an  indicator  in  titrimetrie  determinations. 

Ths  one  hundred  and  third  regular  meeting  of 
the  Botanical  ^Society  of  Washington  was  held  in 
the  Crystal  Dining  Boom  of  the  New  Ebbitt 
Hotel,  at  6:45  P.H.,  Tuesday,  March  2,  1915. 
Eighty-two  members  and  seventy-eight  guests  were 
present,  this  being  the  regular  annual  open  meet- 
ing for  the  president 's  address. 

A  dinner  preceded  the  scientific  program. 

The  retiring  president,  Dr.  G.  L.  Shear,  gave  an 
address  on  "Mycology  in  Belation  to  Phytopathol- 
ogy."   This  appears  in  full  elsewhere  in  Scienck. 

Dr.  A.  S.  Hitchcock  presented  to  the  society  the 
plans  for  a  proposed  publication  of  a  local  flora 
on  the  flowering  plants  and  higher  cryptogams  of 
Washington  and  the  vicinity.  It  is  proposed  that 
this  be  published  about  one  year  from  the  present 
tune. 

The  society  also  passed  resolutions  of  regret 
upon  the  death  of  Dr.  Charles  E.  Beasey. 

Pebley  Spauloiko, 
Corresponding  Secretary 


BIOLOGICAL    SOCIETY    OT    WASHINGTON 

The  535th  meeting  of  the  society  was  held  in 
the  Assembly  Hall  of  the  Cosmos  Club,  Saturday, 
February  6,  1915,  called  to  order  by  Vice-presi- 
dent Hopkins  at  8  P.H.,  with  35  persona  present. 

Under  heading  Book  Notices,  Dr.  Bansom  called 
attention  to  a  new  biological  journal  under  editor- 
ship of  Professor  Ward,  of  the  University  of  Illi- 
nois, to  be  devoted  to  animal  parasites. 

Under  heading  Brief  Notes,  Treasurer  Cooke 
read  a  letter  from  Dr.  B.  W.  Evermann,  now  of 
San  Francisco,  a  former  president  of  the  society, 
expressing  his  regret  at  not  being  able  to  attend 
meetings,  his  deep  interest  in  the  society,  and 
wishes  for  its  continued  prosperity. 

The  flrst  paper  of  the  regular  program  was  by 
Dr.  T.  Wayland  Vaughan,  "Bemarks  on  the  Bate 
of  Growth  of  Stony  Corals."  Dr.  Vaughan  re- 
viewed the  work  done  by  previous  investigators 
and  gave  result  of  his  own  carefully  conducted 
experiments  at  Tortugas.  The  paper  was  fully 
Ulufftrated  by  lantern  slides  showing  apparatus 
and  methods  employed  in  planting  corals  and  re- 
sults of  one  and  of  several  years '  growth  of  various 
corals. 

The  second  paper  of  the  regular  program  was 
by  Dr.  J.  N.  Bose,  ''Botanical  Explorations  in 
South  America."  Dr.  Bose  spoke  concerning  a 
botanical  exploration  on  the  west  coast  of  South 
America  which  he  made  during  the  summer  and 
fall  of  1914.  He  stated  that  when  he  took  up  the 
study  of  the  Cactacead  for  the  Carnegie  Institu- 
tion of  Washington,  it  was  with  the  understand- 
ing that  it  should  embrace  not  only  herbarium 
and  greenhouse  studies,  but  extensive  fleld  work 
in  all  the  great  cactus  deserts  of  the  two  Amer- 
icas. His  going  to  the  west  coast  was  therefore 
simply  part  of  a  large  scheme  for  botanical  ex- 
ploration. He  further  stated  that  plans  had  been 
made  for  similar  field  work  in  the  deserts  of  the 
east  side  of  South  America  during  the  coming 
summer.  He  gave  detailed  accounts  of  his  work 
iu  the  deserts  of  Peru,  Bolivia  and  Chile,  and  the 
peculiar  Cacti  which  he  found,  described  particu- 
larly the  climatic  conditions  in  those  countries, 
and  told  of  the  remarkable  crescent-shaped  sand 
dunes  of  southern  Peru.  On  this  trip  Dr.  Bose 
collected  more  than  a  thousand  numbers,  obtain- 
ing not  only  herbarium  and  formalin,  but  also  liv- 
ing material.  His  collection  of  living  plants 
which  was  very  large  has  been  sent  to  the  New 
York  Botanical  Garden.  Dr.  Bose's  communi- 
cation was  illustrated  by  maps  of  the  regions 
traversed,  by  apparatus  used  in  collecting  sped- 
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mens,  and  hj  preserved  Bpecimens.  The  paper  was 
discussed  bj  Messrs.  Hitchcock,  Vanghan,  Gold- 
man and  Townsend. 

The  536th  meeting  of  the  society  was  held  in 
the  Assembly  Hall  of  the  Cosmos  Club,  Saturday, 
February  20,  1915,  called  to  order  by  President 
Bartsch  at  8  P.M.,  with  sixty-five  persons  present. 

Dr.  Charles  Monroe  Mansfield,  of  the  Bureau  of 
Animal  Industry,  on  reconmiendation  of  the  coun- 
dl,  was  elected  to  active  membership. 

Under  the  heading  of  Brief  Notes,  General  Wil- 
cox made  observations  and  inquiries  concerning  the 
color  of  the  eyes  of  certain  turtles.  His  remarks 
were  discussed  by  W.  P.  Hay.  Dr.  Howard  de- 
scribed the  successful  campaign  carried  on  against 
mosquitoes  in  New  Jersey. 

Under  the  heading  Exhibition  of  Specimens, 
Wm.  Palmer  exhibited  the  tip  of  the  tongue  of  a 
sulphurbottom  whale  and  considered  the  probable 
use  of  its  peculiar  shape.  Messrs.  Bartsch,  Hay 
and  Lyon  took  part  in  the  discussion. 

The  regular  program  consisted  of  an  illustrated 
lecture  by  H.  C.  Oberholser,  entitled,  "A  Natural- 
ist in  Nevada."  Mr.  Oberholser  gave  an  account 
of  a  biological  survey  of  parts  of  Nevada  made 
by  himself  and  others  some  years  ago.  He  de- 
scribed the  geologic,  geographic  and  climatic  char- 
acters of  the  route  traversed  by  his  party.  He 
mentioned  in  particular  the  plants,  the  mammals, 
birds  and  reptiles  observed  and  collected  by  the  ex- 
pedition ;  and  pointed  out  how  they  were  influenced 
in  kind  and  numbers  by  the  unusual  geographic 
and  climatic  conditions  found  in  Nevada.  He 
showed  many  excellent  views  of  the  country  and  of 
the  animals  and  plants  encountered. 

Mr.  Oberholser 's  paper  was  discussed  by  Messrs. 
Hay,  Bartsch,  Bailey,  Lyon,  Goldman,  Wetmore 
and  Wm.  Palmer.  M.  W.  Lyon,  Je., 

Becording  Secretary 

THE     ANTHEOPOLOOICAL     SOCIETY     OP     WASHINGTON' 

At  a  special  meeting  of  the  society,  held  No- 
vember 3,  1914,  at  the  public  library.  Dr.  J.  Walter 
Fewkes  read  a  paper  on  ''Vanished  Races  of  the 
Caribbean."  The  aborigines  who,  in  pre-Colum- 
bian times,  inhabited  the  West  Indies,  represent 
a  vanished  race,  for  with  the  exception  of  very 
incomplete  historical  accounts  and  a  few  highly 
modified  living  survivors,  archeological  remains 
only  are  left  from  which  to  determine  their  cul- 
ture. The  Antillean  culture  belonged  to  the  stone 
age,  and  while  it  had  attained  a  considerable  de- 
velopment, it  was  quite  unlike  that  of  any  other 


area  in  the  New  World.  These  islands  were 
peopled  from  the  neighboring  continent,  but  the 
peculiar  types  of  stone  objects  which  occur  on  the 
islands  indicate  that  the  culture  they  represent 
originated  where  it  was  found.  This  culture  was 
of  two  types,  one  in  the  Greater  Antilles  and 
the  other  in  the  so-caUed  Carib  Ldands.  These 
differ  mainly  in  the  forms  of  stone  implements^ 
pottery  and  other  artifacts.  For  instance,  90  per 
cent,  of  the  stone  implements  of  the  Greater  An- 
tilles have  the  form  of  celts,  whUe  the  majority 
of  implements  from  the  Lesser  Antilles  are  axes. 
This  difference  in  the  culture  was  noticed  by  Co- 
lumbus and  the  early  chronidera  The  inhabitants 
of  the  Lesser  Antilles  were  called  Caribs,  the 
others  Arawaks.  The  Caribs  were  preceded  by  an 
agricultural  people  whom  they  conquered  in  pre- 
Columbian  times.  All  the  islands  from  Cuba  to 
Trinidad  once  had  a  highly  developed  population, 
which  remained  until  later  times  only  in  the 
Greater  Antilles.  It  is  probable  that  the  abo- 
rigines of  the  Lesser  Antilles  came  from  South 
America,  but  those  of  the  Greater  Antilles  from 
Central   America. 

At  a  meeting  of  the  society,  held  November  17, 
1914,  in  the  public  library,  Rev.  Dr.  John  Lee 
Maddox,  chaplain  in  the  United  States  Army, 
read  a  paper  on  **The  Spirit  Theory  in  Early 
Medicine."  The  primitive  theory  is  that  disease 
and  death  are  abnormal,  the  work  of  malevolent 
spirits  or  of  witchcraft.  Many  modem  remedies 
and  practises  are  the  direct  descendents  of  old- 
time  methods  and  drugs  intended  to  cure  the  pa- 
tient by  driving  out  an  evil  spirit  through  fear  or 
disgust.  Bitter  medicines  originated  in  revolting 
doses  intended  to  disgust  the  demon.  Massage 
originated  in  the  beatings  and  poundings  through 
which  the  evil  spirit  was  to  be  frightened  out  of 
the  patient.  Bleeding,  cupping  and  trephining 
were  originally  intended  to  facilitate  its  exit 
Through  long  centuries,  even  with  an  incorrect 
theory,  it  was  learned  that  certain  drugs  and  reme- 
dies had  a  beneficial  effect  upon  certain  diseases. 
Thus  the  correct  practise  developed  long  before 
the  correct  theory.  As  examples  of  standard  rem- 
edies derived  from  Indian  doctors,  he  instanced 
ipecac  and  quinine.  In  the  discussion  Dr.  Fewkes 
drew  illustrations  from  the  Hopi  Indians,  Mr. 
Mooney  from  the  Cherokee,  and  Dr.  Moore  from 
the  St.  Lawrence  Island  Eskimo.  Dr.  E.  L.  Mor- 
gan and  others  also  spoke. 

Daniel  Folkmab, 
Secretary 
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THE  UNIVEBSITIES  AND  INVESTIGATION^ 

As  a  repreaentative  of  the  xmiyersity  and 
as  one  but  recently  come  to  live  among 
you,  it  is  perhaps  fitting  that  I  should  nse 
the  opportunity  which  President  Hall  has 
so  kindly  given  me  to  discnss  certain  phases 
of  university  work  in  which  many  of  my 
own  chief  interests  lie,  but  which  are  not 
often  brought  before  the  attention  of  our 
public.  I  refer  to  the  relations  of  the  uni- 
versities of  the  country  to  original  investi- 
gation, and  particularly  to  scientific  inves- 
tigation, since  it  is  with  a  part  of  this — 
and  necessarily  in  these  da3rs  of  specializa- 
tion a  small  part — ^that  I  am  personally 
concerned.  Many  of  us  in  America  have 
lived  through  a  period  in  which  the  pur- 
poses and  scope  of  the  universities  were 
at  first  not  very  clearly  conceived;  but 
as  time  has  passed  the  situation  has 
changed)  and  on  the  whole  an  agreement 
now  prevails,  which  is  likely  to  be  perma- 
nent, regarding  certain  features  of  univer- 
sity policy  which  once  were  subjects  of  dis- 
pute. One  of  these  is  that  investigation  is 
an  essential  part  of  the  work  of  every  uni- 
versity. We  now  recognize  that  the  uni- 
versities have  a  double  function  to  per- 
form :  one,  that  of  disseminating  liberal  and 
scientific  knowledge ;  the  other,  that  of  add- 
ing to  it.  There  is  nothing  new  in  the 
idea  that  the  chief  concern  of  universities 
is  liberal  knowledge;  i.  e,,  knowledge  of  a 
kind  not  directed  primarily  toward  special 
or  utilitarian  or  personal  ends,  but  scien- 
tific or  humane  knowledge,  relating  espe- 
cially to  those  matters  which  have  a  broad 
human  significance  and  general  applica- 

1  Founder '8  Day  Address  at  Clark  University. 
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bility.  But  in  America  it  is  only  within 
the  past  twenly-five  or  thirty  years  that  the 
universities  have  generally  come  to  recog- 
nize it  as  their  function  to  extend,  as  well 
as  to  maintain  and  transmit,  such  knowl- 
edge in  all  departments  of  learning.  In 
a  sense  this  is  the  more  fundamental  task 
of  the  two,  since  the  attainment  of  scien- 
tific knowledge  must  precede  its  use  in  in- 
struction or  practical  application;  and  it 
is  perhaps  the  chief  distinction  of  Clark 
University  that  it  was  one  of  the  first  to 
recognize  and  act  on  this  principle.  The 
day  devoted  to  the  memory  of  its  founder 
seems  thus  an  especially  appropriate  time 
for  such  a  discussion. 

Now  investigation,  in  the  scholarly  or 
scientific  sphere,  means  something  more 
than  the  mere  attempt  to  find  something 
new.  It  means  primarily  all  activity 
directed  simply  and  solely  toward  the  ad- 
vancement of  liberal  knowledge — ^knowl- 
edge, that  is,  not  of  special  or  local  or 
purely  practical  matters,  but  knowledge  in 
its  broader,  more  theoretical  or  purely  hu- 
mane aspects, — those  which  are  concerned 
not  so  much  with  meeting  the  immediate 
occasion  as  with  furnishing  a  generally 
valid  basis  of  principles  and  methods  that 
can  be  applied  at  will  to  all  of  the  affairs 
of  life.  Breadth  of  application  should  be 
the  main  characteristic  of  this  type  of 
knowledge;  it  should  meet  not  only  the 
purposes  of  practical  life,  but  also  those 
of  science  and  art,  besides  serving  for  the 
realization  of  the  higher  ideals  of  culture 
and  conduct.  The  investigator  knows  that 
we  can  not  assume  all  desirable  knowledge 
of  this  kind  to  be  already  in  existence  and 
to  be  had  for  the  asking;  what  we  already 
possess  has  been  gained  chiefly  by  the  pro- 
longed and  devoted  efforts  of  previous 
investigators,  working  sometimes  alone, 
sometimes  in  conjunction  with  others,  and 
usually  in  universities  or  other  institutions 
of  learning;  and  we  have  to  see  to  it  that 


the  task  is  carried  on.  That  the  task  itself 
is  a  worthy  one  admits  of  no  dispute;  in- 
calculable good  has  come  to  humanity 
through  its  means,  and  no  doubt  will  con- 
tinue to  come  if  our  efforts  do  not  relax. 

Why  do  so  many  seek  knowledge  with- 
out being  seriously  concerned  about  its  ap- 
plication? This  question  is  often  asked, 
and  its  answer  has  puzzled  many  sincere 
persons.  In  various  fields  of  science  and 
culture  we  find  men  who  seek  knowledge 
with  no  other  aim  than  to  possess  it.  Is 
this  aim  worthy  t  Many,  especially  in  these 
times,  express  doubts.  Some  even  denounce 
such  search  as  selfish.  One  hears  such  ex- 
pressions as  the  selfishness  of  cultured  per- 
sons.  Yet  those  who  do  possess  knowledge 
— ^worth  calling  by  the  name — are  rarely 
troubled  by  such  doubts.  When  Solomon 
rated  wisdom  as  better  than  rubies,  he  no 
doubt  expected  that  philosophers  in  gen- 
eral would  agree  with  him,  but  not  all 
other  persons.  Is  it  that  a  certain  native 
endowment  of  intellect  or  temperament  is 
required  to  take  satisfaction  in  knowledge 
as  knowledge,  just  as  others  delight  in  art  as 
artf  This  is  true  in  a  measure,  certainly; 
and  the  tendency  has  to  be  recognized  and  I 
believe  encouraged.  It  is  doubtful  if  an  in- 
vestigator or  scholar  in  any  field  can  be 
truly  effective  without  this  disinterested 
curiosity  or  simple  desire  to  know;  so  that 
we  must  regard  love  of  knowledge,  even  if 
it  does  not  eventuate  in  action  of  any  kind, 
as  in  itself  desirable.  Perhaps  it  is  as  well 
for  it  not  to  exist  alone,  but  that  is  another 
question.  There  are,  however,  other  and 
profounder — I  might  say  biological — ^justi- 
fications for  this  tendency.  Knowledge, 
in  the  biological  interpretation,  is  the  chief 
means  of  adjustment  to  the  conditions  of 
life.  This  is  clear  enough  in  practical  life ; 
if  we  understand  a  situation — ^have  it 
clearly  and  accurately  conceived  in  advance 
— ^we  are  better  able  to  deal  with  it.    The 


AfUL  16, 1915] 


SCIENCE 


555 


same  is  trae  of  even  abstract  or  remote 
knowledge  of  the  purely  scholarly  kind ;  it 
is  poientidl  means  of  adjustment;  the  cul- 
tured man  knows  how  to  adapt  himself  to 
most  circumstances  better  than  the  uncul- 
tured man.  Not  only  mankind,  but  all 
living  organisms — ^both  animals  and  plants 
—are  so  organized  that  their  well-being 
depends  on  accurate  adjucrtment  to  the  con- 
ditions under  which  they  live.  The  give 
and  take  of  material  and  energy  muat  bal- 
ance; the  term  '* adaptation"  means  simply 
the  sum-total  of  the  conditions  that  secure 
this  balance.  Now,  for  us  men,  the  chief 
means  of  such  adjustment  is  knowledge. 
Theoretical  or  abstract  knowledge,  the  kind 
that  investigators  in  pure  science  strive 
for,  is  merely  that  which  is  the  most  uni- 
versally valid  and  applicable;  it  is  there- 
fore at  bottom  the  most  practical ;  so  that 
if  the  chief  aim  of  scientific  investigation  is 
the  attainment  of  such  knowledge,  and 
even  if  the  wish  to  attain  it  is  often  purely 
instinctive  and  unreasoned — as  in  fact  it 
is  in  many  of  the  best  investigators — ^we 
can  understand  from  the  biological  point 
of  view  why  this  should  be  so.  Thus  there 
is  the  best  of  sanctions  for  the  knowledge- 
seeking  tendency.  Breadth  of  knowledge 
represents  a  surplus  or  reserve  of  potential 
activity, — whether  it  is  actually  called  upon 
for  use  or  not;  and  as  such  it  is  the  most 
valuable  possession  that  we  can  have,  for 
it  is  the  means  by  which  purposes  of  any 
kind  are  rendered  capable  of  realization. 

Now  let  me  define  a  little  more  fully  what 
scientific  men  mean  by  investigation.  Un- 
der this  term  come  aU  efforts  directed  to- 
ward the  one  aim — ^the  ascertainment  of  the 
dear,  impersonal  and  objective  truth  con- 
cerning the  matter  in  hand.  Mankind  has 
found  no  method  that  leads  so  certainly  to 
^^  attainment  of  this  end  as  the  method  of 
dispassionate,  ^3rstematic  and  critical  in- 
quiry, using  all  available  means  impartially 


and  thoroughly,  and  verifying  all  results 
once  they  are  attained.  In  this  sense  scien- 
tific investigation  is  in  no  way  different  in 
its  method  from  investigation  in  other  fields, 
such  as  history,  language  or  philosophy,  or 
from  the  means  which  a  good  military  com- 
mander or  man  of  affairs  adopts  in  familiar- 
izing himself  with  a  situation  before  he  acts. 
In  every  case  the  aim  is  to  ascertain  impar- 
tially the  actuality  of  the  case,  that  which 
is  80,  quite  independently  of  what  our 
wishes  or  fears  or  other  prepossessions  may 
be.  The  means  which  we  adopt  may  vary 
in  different  fields  of  investigation  accord- 
ing to  the  nature  of  the  matter  under  in- 
vestigation; but  the  attitude  of  the  true  in- 
vestigator is  the  same  everywhere — an  at- 
titude of  candid,  critical,  persistent  and, 
above  all,  disinterested  inquiry.  It  is  im- 
portant to  realize  the  necessity  for  these 
qualities  in  the  investigator,  if  true  results 
are  to  be  attained.  Without  them  the  pur- 
pose of  investigation  can  not  be  realized; 
progress  is  slow,  and  results  do  not  bear 
examination.  Let  me  quote  Faraday's  con- 
ception of  the  natural  philosopher — ^by 
which  he  means  the  investigator  in  natural 
science:  **The  philosopher,''  says  Fara- 
day, '*  should  be  a  man  veiling  to  listen  to 
every  suggestion,  but  determined  to  judge 
for  himself.  He  should  not  be  biased  by 
appearances;  have  no  favorite  hypotheses; 
be  of  no  school  and  in  doctrine  have  no 
master.  He  should  not  be  a  respecter  of 
persons,  but  of  thinga  If  to  these  qual- 
ities be  added  industry,  he  may  indeed  hope 
to  walk  within  the  veil  of  the  temple  of 
nature."  Here  we  have  a  statement,  clear, 
simple  and  devoid  of  literary  artifice,  by  one 
of  the  most  fruitful  scientific  investigators 
of  all  times ;  and  when  we  wonder  at  what 
has  been  accomplished  by  the  science  which 
has  developed  from  beginnings  largely  made 
by  him,  we  should  remember  that  it  is  only 
by  such  men,  working  in  such  a  spirit,  that 
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the  more  fundamental  truths  can  be 
brought  to  light.  When,  therefore,  we  say 
that  we  wish  to  encourage  investigation,  we 
really  mean  that  we  wish  to  encourage 
those  who  have  the  right  spirit  of  investiga- 
tion. Progress  is  due  mainly  to  such  men ; 
and  it  is  important  in  the  interests  of  this 
progress  that  the  universities,  which  de- 
vote so  large  a  part  of  their  resources  to 
the  work  of  investigation,  should  clearly 
recognize  that  the  personal  factor  is  still — 
as  it  was  in  Faraday's  day — ^the  all-essen- 
tial. Ejiowledge,  insight,  and  power  of 
accomplishment  are  not  in  laboratories, 
libraries  and  organized  institutions  merely, 
but  chiefly  in  those  who  put  such  means  to 
their  right  uses. 

It  is  needless,  before  an  audience  of  this 
kind,  to  justify  scientific  investigation  or 
to  attempt  to  set  forth  something  of  what  it 
has  accomplished.  I  may,  however,  point 
out — since  this  has  a  bearing  on  much  of 
what  I  wish  to  say  later — one  consideration 
which  the  world  at  large  is  prone  to  forget 
unless  frequently  reminded,  namely,  that 
it  is  the  fundamental  investigations  which 
are  chiefly  important  for  science,  and  lay 
the  foundations  for  those  later  applications 
affecting  mankind  generally.  Thus  in  this 
sense  we  owe  wireless  telegraphy  to  Max- 
well and  Hertz  rather  than  to  Marconi,  our 
freedom  from  many  forms  of  disease  to  Pas- 
teur, our  mastery  of  the  air  to  Langley  and 
the  others  who  studied  the  lifting  power 
of  moving  planes;  and  many  other  similar 
examples  could  be  given.  In  general  we 
may  say  that  if  an  adequate  body  of  theo- 
retical knowledge  has  once  been  gained,  it 
is  a  relatively  easy  matter  to  make  the  de- 
sired practical  applications.  It  is  when 
there  is  no  guiding  theory  and  we  have 
to  work  empirically  that  problems  are  diffi- 
cult or  impossible  of  solution.  But  if  we 
know  beforehand  of  any  task  that  nothing 
but  hard  work  and  persistence  is  necessary 


for  its  accomplishment,  we  may  say  that 
there  is  no  serious  difficulty,  for  these 
qualities  can  be  commanded  at  will  in  any 
civilized  society.  When,  however,  we  lack 
the  necessary  knowledge  of  fundamentals, 
little  or  nothing  can  be  done.  I  may  here 
furnish  an  illustration  from  biological  sci- 
ence. Until  the  relation  of  microorganisms 
to  disease  was  discovered  by  Pasteur,  phy- 
sicians were  almost  helpless  in  many  de- 
partments of  medicine ;  but  once  this  rela- 
tion was  established,  means  for  indefinite 
advance  were  at  once  furnished;  then,  to 
use  Ehrlich  's  phrase, ' '  diligent  empiricism ' ' 
was  all  that  was  needed  to  master  many 
problems  of  pathology;  and,  these  once  mas- 
tered, ^ective  methods  of  diagnosis  and 
treatment  were  forthcoming  sooner  or  later. 
The  relation  of  Faraday  to  electrical  science 
is  similar;  and  in  the  same  sense  engineer- 
ing, scientific  agriculture  and  mining,  many 
valuable  manufacturing  industries,  in  short, 
all  that  is  most  characteristic  in  the  mate- 
rial foundation  of  our  civilization,  could 
never  have  come  into  existence  without  the 
previous  development  of  the  pure  sciences 
of  physics,  geology,  chemistry  and  mathe- 
matics. Other  and  less  tangible  results  are 
of  equal  importance,  but  it  would  lead  too 
far  to  speak  of  these.  I  wish  simply  to 
make  it  clear  that  the  fundamental  knowl- 
edge must  first  be  gained ;  and  it  is  the  task 
of  the  investigator  to  supply  this  knowl- 
edge. This  he  can  do  only  by  prolonged 
study,  observation  and  experiment,  directed 
toward  the  simple  purpose  of  obtaining  as 
full  and  clear  insight  as  possible.  In  the 
pursuit  of  this  aim  problems  inevitably  arise 
that  are  both  difficult  and  remote  from  pop- 
ular interests;  yet  such  problems  must  be 
solved,  and  it  is  largely  for  the  purpose  of 
providing  opportunity  and  facilities  for 
their  solution  that  universities  exist.  This 
is  why  the  greater  part  of  research  in  pure 
science  is  necessarily  conducted  in  the  uoi- 


AfBlL  16,  1915] 


SCIENCE 


557 


versities.  On  the  other  hand,  experience 
has  shown  that  those  parts  of  scientific  work 
which  relate  directly  to  useful  applications 
can  be  carried  on  successfully  under  the 
pressure  of  general  public  demand;  the 
material  rewards  of  successful  invention 
are  a  suflScient  incentive  to  inventors.  This, 
however,  has  never  been  true  of  investiga- 
tion in  fundamental  fields  of  pure  science, 
and  it  is  difficult  to  see  how  it  ever  can  be 
tnie.  Such  work  itself  is  its  own  chief  re- 
ward. Isolated  men  of  genius  may  make 
great  discoveries,  as  Boyle,  Cavendish  and 
Darwin  have  done  in  England ;  but  in  such 
cases  fortunate  circumstances  and  leisure 
are  essential,  and  the  number  of  such  men  is 
very  small.  For  most  investigators  the  op- 
portunity of  engaging  in  purely  scientific 
or  scholarly  investigations  is  to  be  found 
only  in  the  universities.  The  relation  of 
universities  to  fund«imental  scientific  prog- 
ress is  thus  a  peculiarly  intimate  one. 

Advance  in  knowledge,  as  distinguished 
from  the  maintenance  and  application  of 
existing  knowledge,  thus  depends  ultimately 
on  the  work  of  the  investigator,  and  chiefly 
on  the  investigator  in  the  university.  If  lie 
is  to  accomplish  his  function  he  must  direct 
his  efforts  to  the  practicable,  under  condi- 
tions that  are  favorable  to  his  work — or  at 
least  not  too  unfavorable,  for  good  will  and 
talent  can  accomplish  much  in  spite  of  ad- 
verse conditions.  First,  what  is  practic- 
able t  In  his  "  Advancement  of  Learning ' ' 
Bacon,  the  first  advocate  of  systematic  in- 
vefirtigation,  says: 

I  take  it  those  things  are  to  be  held  possible 
whieh  may  be  done  by  some  person  though  not  by 
every  one,  and  which  may  be  done  by  many,  but 
not  by  any  one,  and  which  may  be  done  in  a  suc- 
cession of  ages  though  not  within  the  hourglass  of 
one  man's  life;  and  which  may  be  done  by  pub- 
lic designation  though  not  by  private  endeavor.^ 

'I  wish  to  express  my  indebtedness  for  this 
quotation  to  I>r.  Mall's  interesting  article  in  the 
Jowmal  of  the  American  Medical  Association, 
1913,  Vol.  60,  p.  1599. 


Bacon  thus  recognizes  that  many  projects 
call  for  collective  and  coordinated  endeavor, 
while  others  require  individuals  gifted  with 
the  necessary  talents  or  opportunity.  Col- 
lective action  and  individual  action  both 
play  a  part,  and  this  is  as  true  of  the  ad- 
vance of  science  as  of  any  other  form  of 
enterprise.  Now  it  is  a  characteristic  of 
our  time  and  country  that  more  stress 
seems  to  be  laid  on  the  importance  of  col- 
lective action  or  cooperation  in  scientific  re- 
search, than  on  the  importance  of  giving 
scope  to  the  single  investigator  of  original 
scientific  genius.  Whether  this  tendency  is 
right  or  wrong  I  need  not  discuss  just  now. 
It  is  clear  that  cooperative  research  is  essen- 
tial for  the  solution  of  many  scientific  prob- 
lems, especially  those  requiring  the  accumu- 
lation and  coordination  of  large  masses  of 
data.  Much  of  the  work  in  statistics,  he- 
redity, astronomy,  geology,  sociology,  and 
other  sciences  is  of  this  nature ;  here  are  il- 
lustrated Bacon's  classes  of  work  ''which 
may  be  done  by  many,  but  not  by  any  one, 
or  which  may  be  done  by  public  designa- 
tion but  not  by  private  endeavor";  one  has 
only  to  think  of  what  is  done  by  geological 
surveys,  statistical  associations,  or  scientific 
societies.  Work  which  can  not  be  done 
''within  the  hourglass  of  one  man's  life" 
may  be  well  within  the  scope  of  an  associa- 
tion; thus  we  have  investigations  relating 
to  natural  events  which  recur  infrequently, 
like  earthquakes  or  sunspot  periods,  or  to 
processes  which  take  place  very  slowly,  like 
evolutionary  changes  in  organisms,  star 
movements,  or  other  cosmic  changes.  Only 
the  coordinated  work  of  generations  can 
throw  light  on  such  matters.  Cooperative 
research  thus  plays  an  important  part  in 
the  science  of  to-day,  and  there  is  a  strong 
tendency  on  the  part  of  many  scientific  men 
to  insist  on  its  all-sufficiency,  and  to  regard 
the  work  of  isolated  or  independent  inves- 
tigators as  of  minor  consequence. 
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Bacon,  however,  mentions  first  of  all  the 
dan  of  achievements  that  are  possible  to 
some  one  person,  though  not  to  every  one. 
That  in  certain  spheres  of  activity  one  per- 
son may  be  indefinitely  superior  to  any 
other  or  even  to  any  combination  of  others 
was  familiar  enough  to  Bacon,  and  social 
conditions  were  not  then  such  as  to  obscure 
this  truth  or  throw  doubt  upon  it.  Being 
a  man  of  genius  himself  and  an  advocate 
of  progress,  he  could  not  underrate  the  part 
which  personal  originality  and  power  of 
invention  play  in  progress;  he  knew  that 
such  qualities  are  of  individual  and  not  of 
social  origin,  although  they  naturally  flour- 
ish best  in  a  favorable  social  environment. 
It  is  perhaps  time  to  protest  against  the 
tendency  to  undervalue  detached  investi- 
gators, which  insists  that  every  one  shall 
work  chiefly  in  cooperation  with  a  group 
and  for  a  collective  aim.  This  tendency  is 
undoubtedly  strong  at  present,  especially  in 
America,  because  here  the  democratic  spirit 
is  more  dominant  than  anywhere  dse  and 
is  subject  to  fewer  corrective  influences; 
and  the  resulting  bias  toward  collectivism 
tends  to  lower  the  estimate  placed  on  purely 
personal  or  individual  qualities.  Now  re- 
liance on  ** team-play"  is  well  enough  in 
its  place ;  it  plays  an  indispensable  part  in 
many  undertakings.  But  such  a  spirit 
cannot  be  depended  on  to  promote  scientific 
progress  by  itself;  in  this  sphere  it  is  at 
best  rather  an  accessory.  The  truth  is  that 
80  far  from  progress  depending  on  collective 
effort,  the  whole  history  of  science  shows 
that  the  guiding  and  fruitful  ideas,  those 
which  form  the  seeds  of  later  developments, 
nearly  always  originate  in  the  minds  of  a 
few  scattered  thinkers  or  investigators, 
often  working  in  isolation.  Is  there  any 
reason  to  believe  that  this  will  not  continue 
to  be  the  case  t  Yet  high  scientific  author- 
ity seems  at  times  to  encourage  that  belief. 
President  Woodward,  of  the  Carnegie  Insti- 


tution, in  a  recent  address*  warns  his  hear- 
ers against  entertaining  what  he  calls  the 
subtle  error  that 

the  more  remarkable  results  of  research  are  pro- 
duced not  by  the  better  balanced  minds,  but  by 
aberrant  types  of  mind  popularly  designated  by 
that  word  of  ghostly  if  not  s^hastly  implications, 
namely,  genius. 

Again  he  says : 

The  more  striking  results  of  research,  quite  com- 
monly in  the  past  attributed  to  wizards  and  genii, 
and  still  so  attributed  by  a  majority  perhaps  of 
contemporary  writers  for  the  popular  press,  are 
now  understood  by  the  thoughtful  to  be  the  prod- 
ucts rather  of  industry,  sanity  and  prolonged  labor 
than  of  any  superhuman  faculties. 

Others  extol  cooperative  research  as  the 
highest  type  of  scientific  work.  But  surely 
what  is  understood  by  scientific  genius  is 
not  a  wizard-like  faculty  of  arriving  at  im- 
mediate and  astonishing  results,  but  rather 
that  power  of  clear,  imaginative  and  valid 
insight  into  phenomena  which  is  the  prod- 
uct of  high  native  endowment  combined 
with  industry,  sanity  and  prolonged  labor. 
The  peculiarities  of  pseudo-genius — ^which 
no  doubt  has  besieged  the  Carnegie  Insti- 
tution for  support  from  the  beginning — 
should  not  be  allowed  to  cast  discredit  on 
true  genius,  a  totally  different  thing.  When 
we  understand  clearly  what  scientific  genius 
really  is,  we  must  recognize  that  it  is  no 
less  indispensable  to  the  production  of  the 
highest  scientific  work  than  is  poetical  gen- 
ius to  the  production  of  the  highest  poetry. 
Bvery-day  experience  proves  that  industry, 
sanity  and  prolonged  labor  are  not  sufS- 
cient  for  the  best  work  in  any  domain.  It 
would  be  fortunate  for  humanity  if  it  were 
so ;  for  these  qualities  are  not  rare,  and  are 
in  a  measure  attainable  by  all  normal  per- 
sons. Genius  is  not  these — ^although  when 
these  are  added  genius  may  become  more 
effective.  Unfortunately — or  perhaps  for- 
tunately— it  evades  rules;  but  it  seems  to 
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include  a  strong  instinctive  element  which 
appropriates  or  rejects  the  material  which 
is  presented  to  it — either  by  its  own  vivid 
imagination  or  by  outside  experience — ^ac- 
cording to  the  availability  for  the  purposes 
that  interest  the  genius.  And  this  inter- 
est is  likely  to  be  absorbing  to  an  extreme 
degree,  and  hence  to  arouse  all  the  energies 
much  more  effectually  than  is  usually  pos- 
sible to  normal  persons.  But  it  is  not  nec- 
essary here  to  prejudge  questions  which 
are  still  a  puzzle  to  psychologists.  I  wish 
merely  to  emphasize  that  whatever  a  final 
analysis  may  eventually  show  genius  to  be, 
there  is  no  doubt  of  its  existence,  that  it  is 
rare,  and  that  the  chief  achievements  of 
mankind  in  science,  as  in  art  and  literature, 
are  due  in  the  main  to  its  activity.  Only 
by  recognizing  these  facts  shall  we  be  able 
to  take  properly  into  account  all  of  the 
factors  which  contribute  to  scientific  prog- 
ress, and  make  due  provision  for  all.  If 
Darwin  had  been  without  means,  there  is 
no  doubt  that  the  most  effectual  way  of 
promoting  evolutionary  science  in  his  day 
would  have  been  to  provide  him  with  an 
adequate  personal  endowment,  or  a  univer- 
sity chair  giving  complete  freedom  for  re- 
search. I  emphasize  this  in  order  to  bring 
to  your  attention  the  all-importance  of  the 
individual  or  personal  factor  in  the  work 
of  scientific  investiga4don.  This  considera- 
tion is  a  wholesome  one  for  moderns  to  bear 
in  mind ;  for  the  trust  in  cooperative  meth- 
ods, ''team-play,*'  and  collective  enterprise 
is  so  general,  and  has  assumed  such  a  dog- 
matic character,  that  it  tends  to  deprive 
many  persons — especially  those  whose  tal- 
ents are  of  a  subtle  rather  than  a  robust 
order — of  belief  in  their  unaided  personal 
powers,  and  hence  to  weaken  their  sense 
of  personal  responsibility.  One  result  of 
this  often  is  that  they  lose  the  normal  and 
healthy  compunction  against  laying  up 
their  talents  in  napkins. 


Let  us  now  return  to  our  original  subject. 
One  of  our  aims  in  the  universities  is  to  fur- 
ther investigation.  How  are  we  to  do  this 
most  effectually?  The  answer,  in  form  at 
least,  seems  simple.  First  we  must  pro- 
vide facilities,  and  second,  we  must  have  the 
right  men.  The  first  requirement  is  rela- 
tively easy;  it  is  a  question  of  material  re- 
sources ;  the  second  is  more  difScult,  as  well 
as  more  important,  for  if  it  is  impossible  to 
make  bricks  without  straw,  it  is  still  more 
certain  that  the  best  of  straw  will  serve 
little  for  brick-making  unless  put  into  the 
right  hands.  But  let  us  define  a  little  more 
closely  what  we  may  regard  as  the  condi- 
tions of  successful  research,  with  especial 
reference  to  the  case  of  scientific  depart- 
ments in  universities.  In  general  three 
things  are  necessary;  equipment,  proper  co- 
ordination of  activities  (or  organization) 
and  personnel.  When  these  are  combined  . 
in  the  right  proportions  we  nmy  hold  that 
conditions  are  the  most  favorable ;  but  this 
is  not  always  possible,  and  usually  some 
choice  has  to  be  made;  which  is  the  most 
important  and  fundamental?  This  ques- 
tion is  not  easy  to  answer;  so  much  depends 
on  what  is  under  investigation;  a  com- 
pletely and  expensively  equipped  laboratory 
can  undertake  researches  which  are  beyond 
the  reach  of  one  of  more  modest  resources ; 
and  yet  the  difference  in  the  importance  of 
the  results  gained  by  the  two  may  not  be 
commensurate.  Here  we  see  the  signifi- 
cance of  the  personal  factor.  Darwin  will 
make  important  discoveries  in  his  kitchen 
or  back  yard,  while  a  costly  laboratory,  al- 
though making  a  great  show  of  activity, 
may  be  comparatively  fruitless  in  important 
results.  This  fact,  however,  does  not  make 
it  any  the  less  desirable  that  the  apparatus 
for  research  should  be  at  hand ;  but  it  indi- 
cates that  if  results  are  to  come,  such  means 
should  be  used  properly,  and  this  can  be 
done  only  by  the  right  men.    Appeals  for 
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equipment  have  on  the  whole  been  well  met 
in  this  country;  and  our  relative  lack  of 
scientific  productivity  has  little  if  any  rela- 
tion to  lack  of  equipment.  Nor  is  it  for 
lack  of  numbers  and  organization  that  the 
universities  fall  short  in  scientifi.c  produc- 
tivity. Everything  that  organization  and 
system  can  do  is  done  in  our  larger  univer- 
sities. OfScers  from  the  president  down 
are  numerous  and  minutely  graded,  hier- 
archy within  hierarchy;  there  are  depart- 
ments and  subdepartments ;  every  subject 
is  represented  by  one  or  more  specialists; 
the  courses  given  in  a  large  department  are 
numerous  and  detailed  and  cover  all  phases 
of  the  subject.  The  work  of  students  is 
carefully  supervised;  so  many  credits  go  to 
the  making  of  a  master's,  so  many  to  a 
doctor's  degree.  No  one  is  idle  for  a  min- 
ute. The  mere  mechanism  requires  exacting 
care ;  the  head  of  a  department  must  often 
be  primarily  an  executive;  much  of  the 
time  is  given  to  duties  of  management ;  the 
telephone,  the  typewriter  and  the  card- 
index  are  as  much  a  part  of  his  equipment 
as  of  the  business  magnate's.  It  would 
seem  as  if  all  of  this  machinery  ought  to  be 
eflfective.  Yet  misgivings  force  their  way 
in.  There  is  reason  to  think  that  this  faith 
in  the  efficacy  of  organization  in  university 
work  is  not  derived  from  experience,  but 
rather  from  a  preconceived  belief  that 
methods  which  are  so  effective  in  practical 
life  ought  to  foe  equally  so  in  the  intellec- 
tual life.  But  is  this  really  gof  Many  of 
us  have  grave  doubts.  In  our  own  private 
studies  devotion  to  card-catalogues  and 
notebooks  can  go  too  far,  as  many  a  man  has 
found  from  bitter  and  paralyzing  experi- 
ence. Is  it  really  true  that  the  letter  killeth, 
but  the  spirit  giveth  lifet  There  must  be 
conditions  more  important  than  equipment 
and  organization— conditions  which  are 
somehow  lacking.  What  are  they  and  how 
can  they  be  furnished  f 


It  is  for  the  universities  to  make  the  right 
answer  to  this  question,  and  also  to  rectify 
the  conditions.  The  majority  of  produc- 
tive scholars  and  investigators  are  connected 
with  universities.  If  the  scientific  produc- 
tivity of  the  nation  is  less  than  it  ought  to 
be,  as  we  see  when  we  compare  ourselves 
with  Germany,  France  or  England,  we  can 
only  ascribe  the  deficiency  to  the  presence 
of  unsatisfactory  conditions  in  the  univer- 
sities. What  are  these  f  and  how  are  they 
to  be  removed? 

Such  a  question  carries  very  far  and  ad- 
mits of  no  off-hand  answer.  The  univer- 
sities represent  the  intellectual  tendencies 
of  the  country.  They  are,  or  ought  to  be, 
one  of  the  chief  sources  of  what  is  highest 
in  its  civilization.  Why  do  fundamentally 
important  contributions  to  science  or  schol- 
arship come  so  infrequently?  and  is  there 
any  way  of  making  them  come  more  fre- 
quently t  What  man  has  done  man  can  do : 
there  must  be  some  restricting  and  remov- 
able conditions  which  either  prevent  orig- 
inal investigators  from  doing  their  fuU 
quota  of  good  work,  or  it  may  be  prevent 
the  creative  type  of  scholar  from  finding  his 
way  into  the  universities  in  the  numbers 
that  we  have  a  right  to  expect.  What  the 
chief  of  these  conditions  are,  and  how  all 
those  interested  in  the  welfare  of  our  insti- 
tutions of  learning  can  aid  in  their  removal 
and  replacement  by  better,  is  what  I  shall 
now  try  briefly  to  indicate.  I  ought  per- 
haps to  say  that  I  offer  my  suggestions  in 
a  far  from  dogmatic  spirit,  being  aware 
that  the  problem  is  highly  complex,  and 
that  no  one  man  can  be  fully  familiar  with 
all  of  its  aspects. 

When  we  look  at  our  universities  we  are 
impressed  with  certain  obvious  peculiaritiefl 
— their  size,  their  wealth,  the  variety  and 
complexity  of  their  activities  and  of  their 
organization.  We  may  agree  that  size  and 
wealth  with  the  resources  that  they  bring 
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are  all  very  well — ^in  themselves  desirable — 
but  complexity  of  organization,  and  the 
practises  and  tendencies  that  go  with  itt 
are  these  condncive  to  the  intellectual  UfeT 
This,  in  my  opinion,  is  the  critical  question. 
So  far  from  our  taking  this  for  granted, 
there  is  good  reason  to  believe  that  beyond 
a  certain  limit  dependence  on  eystem  and 
organization  in  institutions  of  learning  is 
directly  injurious  to  good  work,  and  this 
for  the  simple  reason  that  it  makes  for  the 
stereotyping  of  activities,  and  hence  inter- 
feres with  freedom  and  its  expression,  which 
is  originality.  Such  restriction  in  fact  is 
the  general  purpose  of  organization ;  it  aims 
at  diminishing  variation  from  an  accepted 
norm.  Now  the  more  stereotyped  certain 
things  are  the  better;  thus  a  railway  serv- 
ice or  a  department  store  can  not  be  too  reg- 
ular and  dependable ;  but  if  our  aim  is  not 
simply  to  repeat  things  already  done,  but 
to  discover  new  truth,  the  conditions  that 
surround  us,  as  well  as  our  own  temper  of 
mind,  should  so  far  as  possible  encourage 
independent  activity,  and  not  simply  that 
carried  out  in  accordance  with  a  pro- 
gram. In  brief,  purely  routine  activ- 
ities should  be  subordinated  in  an  institu- 
tion of  higher  learning;  all  needless  ma- 
chinery should  be  disposed  of,  and  the  rest 
should  be  relegated  to  its  proper  place. 
This  is  a  practical  suggestion,  and  it  is  one 
of  the  first  that  I  should  make. 

I  do  not,  of  course,  wish  to  propose  any- 
thing impracticable,  and  I  am  aware  that  a 
certain  degree  of  esta^blished  order,  insepar- 
able from  organization  of  some  kind,  is  nec- 
essary to  stability  and  efficiency  even  in  an 
institution  devoted  purely  to  research.  But 
what  I  maintain  is  that  the  aim  should  be  a 
mininrnm  rather  than  a  maximum  of  or- 
ganization, and  that  the  ideal  toward  which 
universities  should  work,  if  they  regard 
original  scholarship  as  something  which  it 
is  their  serious  duty  to  further,  is  the  attain- 


ment of  the  greatest  possible  freedom  in 
the  work  of  the  individual  departments  and 
of  the  scholars  making  up  those  depart- 
ments. A  system  of  separate  colleges,  as  in 
the  English  universities,  or  of  autonomous 
departments,  as  in  the  German  and  some 
American  universities,  seems  to  give  the 
best  results.  Such  an  ideal  should  not  be 
left  to  chance,  but  it  should  be  held  con- 
sciously; and  every  one  in  the  university 
should  regard  such  freedom  as  the  chief 
condition  of  his  effective  activity  and  should 
oppose  vigorously  every  attempt  to  infringe 
upon  it.  Liberation  must  come  from  within 
rather  than  from  without,  and  as  the  result 
of  a  more  widespread  insistence  on  the  im- 
portance of  personal  freedom  and  initiative. 
This  spirit  would  be  incomixatible  with  the 
over-developed  autocracy  that  has  aroused 
so  much  complaint.  Freedom  from  merely 
petty  and  distracting  activities  would  then 
soon  come,  and  more  men  would  give  the 
best  part  of  their  attention  to  things  that 
are  seriously  worth  while. 

The  university  should  be  the  stronghold 
of  individuality.  Every  one's  serious  in- 
terests should  be  respected  and  furthered 
so  far  as  possible,  both  out  of  regard  for 
personal  freedom,  and  also  because  we  do 
not  know  what  their  potential  value  may 
be.  Remember  that  our  aim  as  original 
scholars  is  not  simply  to  impart  what  is  al- 
ready known  and  valued,  but  to  produce 
something  new,  whose  value  to  the  world 
may  not  be  in  the  least  evident  at  first. 
But  who  can  tell  what  its  value  may  be 
later  T  Besides,  it  may  be  of  value  to  the 
few  if  not  to  the  many.  We  must  recog- 
nize that  the  needs  of  men  are  as  various  as 
their  characters  and  capabilities.  A  toler- 
ance, open-mindedness,  and  detachment  are 
thus  of  the  essence  of  true  academic  life. 
An  unwillingness  to  interfere  needlessly, 
coupled  with  a  determination  to  adhere  by 
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high  standards,  may  indeed  be  said  to  be  the 
chief  criterion  of  a  high  civilization. 

There  is  reason  to  believe  that  the  dem- 
ocratic movement  of  our  time  has  in  many 
ways  been  unfavorable  to  the  development 
of  strong  individuality  in  the  fields  of  sci- 
ence, literature  and  the  arts.  The  collec- 
tive spirit  is  now  dominant,  especially  in 
America,  and  even  in  academic  life  many 
are  unduly  influenced  by  the  desire  of  pro- 
ducing work  which  will  make  a  direct  appeal 
to  the  community  at  large,  rather  than  work 
which  is  new  and  meritorious  in  itself,  ir- 
respective of  whether  it  is  popular  or  not 
This  spirit  is  inconsistent  with  disinterest- 
edness, and  hence  tends  to  repress  original- 
ity. It  is  hard  to  escape  its  influence;  it 
constitutes  an  atmosphere — ^that  element 
which  is  at  once  the  most  intangible  and 
the  most  essential  to  life.  We  can  however 
resist  it  if  we  only  wish;  and  a  spirit  of 
independence  or  self-respect,  that  refuses 
to  have  its  standards  determined  by  any- 
thing short  of  flrmly  grounded  personal 
conviction  is  the  best  safeguard.  There  is 
a  sense  in  which  too  easy  submission  to  the 
prejudices  of  a  majority  is  like  too  easy 
submission  to  the  dictates  of  a  king  or  em- 
peror. In  either  case  the  result  is  weak- 
ening to  individuality,  and  hence  to  all 
work,  like  the  work  of  scholarship,  which 
demands  independence  and  individuality. 

We  must  remember  that  we  are  living 
in  a  time  which  tends  to  regard  the  col- 
lective welfare  as  the  chief  if  not  the  only 
legitimate  object  of  action.  In  one  sense 
this  is  a  great  source  of  encouragement ;  it 
augurs  well  for  the  future  of  humanity  at 
lai^e;  but  it  has  its  drawbacks.  Little 
attention  is  paid,  except  by  a  few  detached 
persons  here  and  there,  to  the  danger  of 
having  the  whole  national  spirit  dominated 
by  the  belief  that  nothing  but  work  in  the 
interest  of  large  numbers  is  of  any  impor- 
tance.   Belated  to  this  is  another  very  char- 


acteristic tendency.  Where  so  many  ques- 
tions in  politics  and  practical  life  are  de- 
cided by  counting  of  heads,  a  strong  bias 
in  favor  of  mere  numbers  is  inevitable. 
Now  there  may  be  no  disadvantage  in  this 
unless  it  becomes  instinctive,  f.  e.,  acted  upon 
automatically  and  uncritically;  but  it  is 
just  this  instinctive  prejudice  that  prevails 
so  strongly  nowadays.  All  forms  of  activ- 
ity share  its  influence ;  and  it  shows  itself  in 
educational  institutions  and  universities  in 
such  phenomena  as  an  over-insistence  on 
the  importance  of  large  enrolments,  the  con- 
ferring of  too  numerous  degrees,  and  a  dis- 
tinct and  widespread  tendency  to  leniency 
in  the  standards  of  quality.  Public  opinion 
in  a  democracy  favors  these  manifestations, 
and  an  institution  dependent  on  public 
opinion  for  its  support  can  not  afford  to  be 
too  unsympathetic  toward  them.  But  a 
danger  lies  here,  which  is  perhaps  the  more 
insidious  since  it  can  be  recognized  and 
guarded  against  by  comparatively  few.  If 
we  work  only  in  the  interest  of  and  at  the 
bid  of  majorities,  we  are  in  grave  danger  of 
disregarding  the  claims  of  the  minorities. 
And  this  means  undervaluing  those  types  of 
person  who  are  necessarily  always  in  the 
minority,  i.  e.,  exceptional  persons  of  all 
kinds.  The  curious  result  follows  that  in 
a  democracy,  the  political  system  which  is 
theoretically  the  most  favorable  to  liberty, 
the  individual,  regarded  as  an  individual — 
and  not  as  representative  of  a  group  (whose 
numbers  may  entitle  it  to  respect) — often 
meets  with  little  consideration.  In  other 
words,  too  much  respect  for  collectivism 
tends  to  impair  the  respect  which  is  due  the 
individual,  and  personal  liberty  suffers. 
There  arises  a  tendency  to  treat  aU  persons 
in  the  mass,  undiscriminatingly ;  and  neces- 
sary distinctions  fail  to  be  made.  Com- 
plaints of  the  low  estimate  which  the  demo- 
cracies of  England,  France  and  America 
place  on  even  the  best  and  most  gifted  in- 
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diyiduab  have  been  appearing  somewhat 
frequently  of  late;  Faguet  even  says  that 
the  eqnalitarianism  of  the  time  leads  to  a 
distrust  of  all  but  mediocre  persons  in  every 
capacity,  and  indeed  favors  a  cult  of  incom- 
petence; and  he  ascribes  much  of  the  ineffi- 
ciency and  shiftlessness  of  democracies  to 
this  tendency.  This  may  be  partly  over- 
statement for  purposes  of  emphasis ;  but  it 
is  at  least  clear  that  if  the  universities  are  to 
do  their  best  work  they  should  be  con- 
sciously on  their  guard  against  such  tend- 
encies. We  must  remember  that  in  a 
sense  the  statement  that  aU  men  are  equal 
is  a  dogma  adopted  primarily  for  political 
purposes;  as  such  it  embodies  an  important 
principle,  and  it  serves  to  simplify  the  tech- 
nique of  representative  government;  but 
it  was  never  meant  to  controvert  plain 
facts.  In  any  case  we  must  avoid  being 
influenced  by  it  to  the  extent  of  disregard- 
ing talent  and  failing  to  do  our  best  to  single 
it  out  and  develop  it.  Beal  progress  can 
come  only  in  this  way.  This  policy,  how- 
ever, seems  to  be  unpopular  at  present,  and 
as  a  rule  is  little  acted  on  in  our  universi- 
ties. Thus  the  attempt  to  make  a  definite 
distinction  between  ** honor"  men  and 
"pass"  men — a  distinction  corresponding 
on  the  whole  to  that  between  those  who  seri- 
ously wish  to  study  a  subject  and  those  who 
have  no  particular  interest  in  it — ^is  op- 
posed as  undemocratic.  One  often  gains 
the  impression  that  talented  students  do  not 
try  their  best,  because  they  have  a  feeling 
that  it  is  not  quite  considerate  or  democratic 
for  one  man  to  prove  himself  the  intellec- 
tual superior  of  another.  Why  this  should 
be  so  is  one  of  the  mysteries;  there  is  no 
such  feeling  about  games  like  tennis.  It 
may  be  that  it  represents  a  defensive  re- 
action in  the  biological  sense ;  it  is  said  that 
white  sparrows  are  badly  treated  by  nor- 
mal birds;  and  no  doubt  many  persons  feel 
safer  when  they  identify  themselves  with 


a  group  than  when  they  stand  alone.  The 
spirit  of  hostility  to  distinction  is,  however, 
peculiarly  out  of  place  in  universities.  It 
is  difficult  to  judge  our  own  community  and 
our  own  time ;  we  are  subject  to  the  fallacy 
of  nearness;  but  there  is  little  doubt  that  a 
general  desire  to  regulate  the  activities  of 
the  individual  in  the  supposed  interest  of 
the  group  is  at  present  one  of  the  most 
characteristic  manifestations  of  the  time- 
spirit,  and  that  a  submission  to  this  desire  by 
persons  who  think  it  democratic  so  to  sub- 
mit is  responsible  for  a  certain  lack  of  dis- 
tinction and  originality  in  the  intellectual 
activities  of  the  day.  The  way  in  which 
organizations  and  societies  flourish  is  a 
symptom  of  this;  the  remark  has  recently 
been  made  that  whenever  two  or  three  are 
gathered  together  nowadays  some  one  else 
is  sure  to  be  on  his  way  to  organize  them ; 
and  this  propensity  encourages  the  individ- 
ual in  a  kind  of  fatalistic  belief  that  he  can 
accomplish  nothing  working  alone.  Under 
these  conditions,  if  he  fails,  he  is  often  in- 
clined to  cast  the  blame  on  the  organization 
to  which  he  belongs  or  on  the  community 
rather  than  on  himself. 

It  is  essential  that  we  should  continue  to 
regard  the  university  as  a  place  where  indi- 
vidual talents  of  the  most  special  kind  will 
receive  encouragement  and  development,  as 
a  place  of  preparation  for  leadership,  and 
equally  for  the  discouragement  of  any  in- 
clination to  lean  unduly  on  the  rest  of  the 
community.  The  university  man  should  be 
able  to  think  for  himself  and  by  himself. 
No  one  can  say  what  the  potentiality  of 
any  one  may  be ;  if,  therefore,  a  student  is 
conscious  that  he  has  any  special  bent  or 
enthusiasm  for  any  subject,  he  should  not 
hesitate  to  give  his  chief  energies  to  its  cul- 
tivation. It  may  be  that  he  will  meet  with 
little  sympathy  from  the  outside  world,  or 
even  from  his  intimates;  but  this  should  be 
no  cause  for  discouragement.    The  univer- 
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sity  exists  largely  to  give  opportunity  to 
men  of  this  kind.  He  must  get  over  the 
feeling  that  it  is  necessary,  or  at  least  fit- 
ting, to  apologize  for  the  unpractical  nature 
of  his  activities.  The  university  is  aware  that 
many  things  oan  be  done  only  by  taking 
thought,  just  as  others  require  immediate 
action  without  any  particular  thought. 
There  is  inevitably  isolation  and  detach- 
ment in  much  of  the  work  of  universities ; 
this  is  especially  true  of  the  work  of  inves- 
tigation. Remember  Wordsworth's  lines 
on  Newton's  statue  at  Cambridge  Univer- 
sity: 

The  marble  index  of  a  mind  forever 

Wandering  through  strange  fields  of  thought  alone. 

The  withdrawal  of  such  a  man  from  the 
world  is  deliberate;  only  so  can  his  pur- 
poses be  achieved. 

This  withdrawal  imprints  a  characteristic 
quality  on  academic  life,  with  which  it  is 
often  reproached.  The  very  word  academic 
is  often  popularly  or  journalistically  used 
to  signify  remoteness  from  actuality.  It 
might  with  equal  justice  be  used  as  signify- 
ing nearness  to  actuality;  but  the  fact  is 
simply  that  the  university  recognizes  as 
important  or  even  pressing  actualities  many 
matters  which  to  the  world  at  large  are  vir- 
tually non-existent.  The  apparent  ineffec- 
tuality  of  much  academic  work  is  a  serious 
grievance  to  many  people;  and  certain 
movements  directed  toward  the  radical  mod- 
ification of  time-honored  academic  usages 
and  privileges  have  arisen  as  the  expression 
of  this  feeling ;  some  persons,  no  doubt  con- 
scientious, have  favored  a  system  of  super- 
vision and  time-keeping,  with  the  object — 
laudable,  no  doubt,  if  only  it  were  practica- 
ble — of  making  sure  that  the  holders  of  uni- 
versity chairs  do  not  waste  their  time.  But 
it  is  just  here  that  the  uninitiated  judgment 
is  likely  to  lose  its  bearings;  and  we  may 
well  continue  to  repeat  with  the  Sybil: 
^'Procul  este,  prof  anil"    Who  is  to  be  the 


judge  in  these  matters  t    Who  will  guard 
the  guardians  T    What  constitutes  effectu- 
ality in  the  intellectual  sphere  t    We  must 
refuse  to  be  misguided  by  false  criteria  in 
these  matters.    What  is  most  effectual  in 
the  activities  of  the  scholar  can  not  always 
be  discerned  even  by  his  immediate  associ- 
ates.   Nothing  but  the  perfect  witness  of 
all-judging   Jove   would   suffice   for    this. 
The  true  criteria  are  not  evident  to  those 
ignorant  of  his  work ;  and  in  forming  an  es- 
timate of  its  value,  confidence  and  respect 
for  individuality  have  to  be  combined  with 
the  judgment  passed  by  his  peers  in  the 
learned  world.    If  for  lack  of  sympathy  or 
special  knowledge  we  fail  to  see  the  value 
of  certain  fields  of  scholarly  work,  there  is 
nothing  for  it  but  to  accept  the  assurances 
of  those  who  know.    Their  judgment  is 
likely  to  be  critical  enough,  and  not  to  err 
on  the  side  of  leniency.    All  plans  of  im- 
posing upon  the  scholar  rigid  requirements 
from  without — apart  from  the  necessary  re- 
sponsibilities of  teaching  and  contributing 
to  his  subject — are  impracticable.     I  have 
mentioned  certain  recent  attempts  directed 
toward  a  closer  external  oversight  of  aca- 
demic work;  the  authors  of  these  attempts 
have  urged  that  it  would  be  well,  in  the  in- 
terests of  ** efficiency,"  to  estimate  more 
closely  the  time  which  the  occupants  of  uni- 
versity chairs  devote  daily  to  research,  to 
teaching  and  to  other  activities.     This  is 
officialism  run  mad,  you  may  say ;  but  there 
the  fact  stands.    Some  one,  well  known  as  a 
defender   of   academic   freedom,    has    re- 
marked that  the  only  really  effective  scien- 
tific mind  works  twenty-four  hours  a  day. 
In  saying  this  he  may  have  had  in  mind 
Landor's  passage: 

The  capacious  mind  neither  rises  nor  sinks, 
neither  labors  nor  rests,  in  vain;  even  in  those 
intervals  when  it  loses  the  consciousness  of  its 
powers  it  acquires  or  recovers  strength,  as  the 
body  does  bj  sleep. 
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If  this  is  true,  it  is  clear  that  all  such  at- 
tempts to  enforce  scientific  productivity — 
usually  under  the  delusion  that  it  repre- 
sents measurable  and  controllable '' output" 
like  the  products  of  a  factory — are  futile, 
aiid  overlook  the  essential  requirements  of 
all  original  work,  which  are  simply  oppor- 
tunity, freedom  from  needless  distraction, 
and  the  necessary  leisure. 

Bearding  this  last  requirement  a  word 
or  two  is  peculiarly  apposite  nowadays. 
Jesus,  the  son  of  Sirach,  says:  '*The  wisdom 
of  a  learned  man  cometh  by  opportunity  of 
leisure";  and  he  goes  on  to  explain  that 
merely  multifarious  activities  of  the  more 
obvious  kind  are  injurious  to  such  a  man, 
since  they  hinder  and  distract  him  from 
more  worthy  tasks,  and  prevent  his  accom- 
plishing what  is  truly  worth  while.  For 
this,  tranquillity  is  needed,  and  the  depth 
that  comes  from  prolonged  and  undisturbed 
concentration.  This  is  an  essential  condi- 
tion for  the  work  of  investigation ;  activity 
is  useless  unless  properly  directed ;  but  di- 
rection requires  thought;  and  thought  re- 
quires time  for  thinking — ^which  is  leisure. 
Wordsworth  says  very  profoundly  in  "Lao- 

dameia": 

.  .  .  The  Gods  approve 
The  depth  and  not  the  tumult  of  the  soul. 

I  do  not  know  of  any  more  suitable  motto 
for  a  university  than  just  this.  For,  after 
all,  it  is  depth  we  want;  and  no  degree  of 
external  activity,  however  effective  or  ap- 
parently beneficial,  can  make  up  for  its 
lack.  But  how  can  it  be  gained  without 
leisure — ^freedom  for  thought  and  study 
and  research,  and  belief  in  their  efficacy  and 
saving  grace  f  Such  freedom  is  the  source 
of  all  spontaneity  and  originality.  You  all 
remember  how,  when  an  admirer  expressed 
his  delight  over  the  perfection  and  inev- 
itability of  a  line  of  Tennyson,  and  said  he 
knew  that  was  a  pure  stroke  of  inspiration, 
the  poet  replied:  **Well,  I  smoked  three 


pipes  over  that  line."  Now  it  may  be  that 
not  all  affairs  can  be  conducted  in  that  way ; 
we  in  the  universities  should  recognize  this 
and  not  be  disturbed  by  it,  while  maintain- 
ing, nevertheless,  that  our  ways  are  differ- 
ent. We  form  a  sanctuary  for  all  those  who, 
whether  by  smoking  pipes  or  otherwise,  can 
by  the  power  of  thought,  and  activity  di- 
rected by  thought,  attain  the  essential 
truth  in  any  matter.  I  do  not  speak  here 
of  the  beautiful;  that  is  the  realm  of  art. 
But  in  scholarship  what  is  essential  is  ideas; 
it  is  these  which  give  value  and  interest  to 
the  often  dry  details  of  investigation,  and 
which  guide  and  inspire  the  work  of  gath- 
ering fresh  detail.  We  find  that  if  we  have 
the  ideas  we  can  usually  test  their  validity 
without  great  difficulty;  but  they  are  the  in- 
dispensable, and  we  can  not  get  them  with- 
out thinking  and  studying  deeply.  For 
that  we  require  leisure.  I  dwell  on  these 
considerations  because  there  is  little  doubt 
that  our  day  and  generation  does  not  suffi- 
ciently recognize  the  need  of  leisure  in  aca- 
demic life,  and  often  misunderstands  its 
purpose.  Yet  it  is  essential  that  there 
should  be  an  atmosphere  of  leisure — of  free- 
dom from  external  compulsion — ^in  the  uni- 
versities, if  they  are  to  be  fully  and  ade- 
quately productive  in  original  scholarship. 
We  must  understand  clearly  the  purpose  of 
such  leisure,  which  is  simply  to  afford  op- 
portunity— ^not  for  idleness,  as  I  need 
hardly  say,  but  for  fruitful  independent 
effort.  In  this  sense  leisure  should  be  the 
chief  prerogative  of  the  educated  man 
everywhere.  It  really  implies  nothing  but 
freedom,  and  for  its  proper  use  both  disci- 
pline and  high  purpose  are  needed.  The 
knowledge  and  the  will  to  use  freedom 
rightly — surely  these  are  what  all  who  aire 
truly  educated  ought  to  have;  and  we  must 
be  willing  first  of  all  to  assume  that  those 
who  are  entrusted  with  the  tasks  of  educa- 
tion and  the  advancement  of  learning  are 
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eEfpecially  fit  to  be  entrusted  with  their  own 
freedom.  It  is  likely  that  an  enlightened 
society  can  be  relied  on  to  recognize  this; 
but  it  is  particularly  the  duty  of  the  uni- 
versities, if  they  believe  in  their  own  best 
traditions,  to  speak  with  no  uncertain  voice. 
We  look  chiefly  to  them  for  progress  in 
those  fundamental  fields  of  knowledge  which 
idtimately  concern  more  intimately  than 
any  others  the  future  of  civilization;  and 
if  they  are  to  continue  their  leadership  they 
must  show  that  they  value  above  all  im- 
mediate advantages  the  tradition  of  aca- 
demic freedom. 

Balph  S.  Lillib 
Clabk  Univibsitt, 
February  1,  1914 


THE   NATIONAL  ACADEMY   OF   SCIENCES 

The  Academy  will  hold  its  annual  meeting 
at  Washington  on  April  19,  20,  21, 1915.  The 
program  is  as  follows: 

MONDAY,  AFBni  19 

10  A.M. — (Business  meeting  of  the  Academy  in 
the  Oak  Boom  of  the  Hotel  Baleigh. 

1  P.M. — ^Luncheon  in  the  private  dining-room  of 
the  Hotel  Baleigh. 

2.30  P.M. — Auditorium^  National  Museum.  Pub- 
lic scientific  session: 

Thomas  H.  Morgan:  "Localization  of  the 
Hereditary  Material  in  Germ  Cells."  (30  min- 
utes.) 

Problems  of  Nutrition  and  Growth: 

Jacques  Loeb:  ''Stimulation  of  Growth."  (30 
minutes.) 

Lafayette  B.  Mendel:  ''Specific  Chemical  As- 
pects of  Growth."     (30  minutes.) 

Eugene  F.  Du  Bois,  medical  director^  BusseU 
Sage  Institute  of  Pathology  (by  invitation  of  the 
program  committee) :  ' '  Basal  Metabolism  during 
the  Period  of  Growth."     (30  minutes.) 

L  S.  Kleiner  and  S.  J.  Meltzer:  "Betention  in 
the  Circulation  of  Injected  Dextrose  in  Depancre- 
atized  Animals  and  the  Effect  of  an  Intravenous 
Injection  of  an  Emulsion  of  Pancreas  upon  this 
Betention."     (10  minutes.) 

5  P.M. — Meeting  of  the  editors  of  the  Proceed- 
ings, Cosmos  Club. 

8  P.M. — Auditorium,  National  Museum. 

First  William  Ellery  Hale  Lecture,  by  Thomas 


Chrowder  Chamberlin,  of  the  University  of  CSii- 
cago.  Subject:  "The  Evolution  of  the  Eaxth." 
(Illustrated.) 

The  lecture  will  be  followed  by  a  eonversaxione 
in  the  Art  Gallery  of  the  National  Museum. 

TUESDAY,  APRIL  20 

ID  A.M. — ^Auditorium,  National  Museum.  Pab- 
lic  scientific  session: 

Joel  Stebbins,  Draper  Medallist:  "The  Elec- 
trical Photometry  of  Stars."  (30  minutes^  illiis- 
trated.) 

(George  E.  Hale:  "A  Vortex  Hypothesis  of  Sun 
Spots."     (20  minutes,  illustrated.) 

Edwin  B.  Frost:  "The  Spectroscopic  Binary,  Ma 
Orionis."    (10  minutes,  Ulustrated«) 

Bobert  W.  Wood:  "One-dimensional  Gases  and 
the  Experimental  Determination  of  the  Law  of 
Beflection  for  Gas  Molecules."  (10  minutes,  il- 
lustrated.) 

Bobert  W.  Wood:  "The  Belation  betweoi  Bes- 
onance  and  Absorption  Spectra."  (15  minatea, 
illustrated.) 

Edward  L.  Nichols  and  H.  L.  Howes:  "On  the 
Polarized  Fluorescence  of  Ammonio-Uranyl  Ohlor- 
ide.''    (15  minutes,  illustrated.) 

Bobert  A.  Millikan  (by  invitation  of  the  Pro- 
gram Committee):  "Atomism  in  Modem  Phya- 
ics."     (30  minutes,  illustrated.) 

1  P.M. — ^Luncheon  in  the  Oak  Boom  of  the  Hotel 
Baleigh. 

2.30  P.M. — ^Auditorium,  National  Museunu  Pub- 
lic scientific  session: 

William  Morris  Davis:  "Problems  Associated 
with  the  Origin  of  Coral  Beefs,  suggested  by  a 
Shaler  Memorial  Study  of  the  Beefs  of  Fiji,  New 
Caledonia,  Loyalty  Islands,  New  Hebrides, 
Queensland  and  the  Society  Islands,  in  1914." 
(60  minutes,  illustrated.) 

F.  W.  Clarke:  "Inorganic  Constituents  of  Ma- 
rine Invertebrates."     (15  minutes.) 

Boy  L.  Moodie  (introduced  by  Henry  Fairfield 
Osborn) :  "Amphibia  and  Beptilia  of  the  Ameri- 
can Carboniferous."     (15  minutes,  illustrated.) 

Henry  Fairfield  Osborn  and  J.  Howard  Mc- 
Gregor: "Human  Baces  of  the  Old  Stone  Age  of 
Europe,  the  Geologic  Time  of  their  Apx>earanee, 
their  Bacial  and  Anatomical  Characters."  (15 
minutes,  illustrated.) 

Charles  A.  Davis,  geologist,  Bureau  of  Mines 
(by  invitation  of  the  Program  Committee):  "On 
the  Fossil  Algte  of  the  Petroleum-yielding  Shales 
of  the  Green  Biver  Formation."  (15  minutes,  il- 
lustrated.) 
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Nathaniel  L.  Britton:  ''The  Forests  of  Porto 
Bieo."    (10  minutes.) 

J.  Walter  Fewkes:  ''Pietnree  on  Prehistoric 
Pottery  from  the  Mimbres  Valley  in  New  Mezieo, 
and  their  Belation  to  Those  of  Oasas  Qrandes.^' 
(20  minutes,  illustrated.) 

Charles  B.  Davenport:  ' ' Inheritanee  of  Tem- 
perament''    (15  minutes.) 

Charles  B.  Davenport:  ''Inheritance  of  Hunt- 
ington's Chorea. ''     (12  minutes.) 

8  P.M. — Annual  dinner  of  the  members  of  the 
Academy  and  their  ipiests  and  presentation  of  the 
Draper  medal^  held  in  the  Oak  Boom  of  the  Hotel 
Baleigh. 

WEDNXSDAT,  AFBIL  21 

10  A.M. — Oak  Boom,  Hotel  Baleigh. 

Business  meeting  of  the  Academy  for  the  elec- 
tion of  members  and  two  members  of  the  council. 

1.30  P.K. — ^Luncheon  in  the  private  dining-room 
of  the  Hotel  Baleigh. 

2.45  P.M. — Auditorium,  National  Museum* 

Public  scientific  session.  George  H.  Parker, 
official  representative  of  the  academy  upon  the 
Special  Commission  appointed  by  the  President  of 
the  United  States  to  study  and  report  upon  the 
Alaskan  fur  seals  during  the  summer  of  1914. 
Subject:  "The  Fur-Seal  Herd  of  the  Pribilof  Is- 
lands.''    (Illustrated.) 

4  PJC — ^Auditorium,  National  Museum. 

Second  William  EUery  Hale  Lecture,  by  Thomas 
Chrowder  Ohamberlin,  of  the  University  of  Chi- 
cago. (Open  to  the  public.)  Subject:  "The  Evo- 
lution of  the  Earth.''     (Illustrated.) 

jAOQTTis  LoEB:  Stimulation  of  Orowth, 

The  apeaker  intends  to  discuss  the  stimuli  which 
induce  development  and  growth  in  three  casea 

1.  ArHfioiai  parthenogenesis,  or  the  nature  of 
conditions  which  cause  the  egg  to  develop.  It  has 
been  shown  that  all  substances  which  cause  a  cyto- 
lysis  of  the  surface  layer  of  the  egg  start  the  de- 
velopment; and  that  the  spermatozoon  must  con- 
tain a  substance  of  that  character;  but  that  Jn 
addition  a  second  treatment  is  required  to  insare  a 
more  normal  development.  The  alteration  of  the 
snrface  layer  increases  the  rate  of  oxidations  in 
the  egg  by  400  to  600  per  cent,  and  the  same  ef- 
fect is  produced  by  the  entrance  of  the  spermato- 
zoon into  the  egg. 

It  seems  that  under  certain  conditions  this  alter- 
ation of  the  surface  is  reversible  and  it  is  inferred 
but  not  yet  proven  that  in  this  case  the  accelera- 
tion of  the  rate  of  oxidations  is  reversed.  This 
reversibility  is  a  fundamental  fact,  since  the  altera- 


tion of  conditions  of  active  growth  and  rest  are  a 
prerequisite  for  the  continuity  of  life. 

2.  Metamorphosis,  Phenomena  of  growth  occur 
in  the  larval  metamorphosis  when  certain  organs 
disappear  and  new  ones  begin  to  grow.  A  number 
of  facts  have  indicated  that  substances  circulating 
in  the  blood  are  responsible  for  these  phenomena 
of  growth  and  this  conclusion  was  put  on  a  perma- 
nent basis  by  the  discovery  of  Gudematsch  that  it 
is  possible  to  induce  in  tadpoles  at  any  time  the 
outgrowth  of  legs  and  complete  metamorphosis  by 
feeding  them  with  thyroid. 

3.  Begeneration»  By  regeneration  we  mean  the 
phenomena  of  growth  started  by  the  removal  of 
some  part.  It  can  be  shown  that  in  these  cases  also 
the  growth  is  induced  by  the  collection  of  (prob- 
ably specific)  substances  at  places  where  they  could 
not  gather  under  normal  conditions. 

Lafaysttb  B.  Mendil:  Speeifio  Chemical  Aspects 

of  Growth, 

A  review  of  the  methods  employed  in  the  in- 
vestigation of  chemical  problems  of  growth. 
Analysis  of  the  tissues  of  growing  individuals  has 
failed  to  contribute  much  of  specific  importance, 
owing  to  the  tendency  of  the  body  to  maintain  a 
fixity  of  composition  under  varying  conditions  of 
diet.  The  study  of  nutrition  in  growth  is  more 
profitable.  This  has  involved  a  determination  of 
the  constructive  units  essential  for  the  building  up 
of  an  adult  organism.  Becent  contributions  re- 
specting the  rOle  of  the  individual  nutrients,  and 
particularly  the  proteins,  are  considered.  The  part 
played  by  the  amino  acids  derived  from  proteins 
in  digestion  has  been  investigated.  Some  of  these 
can  be  synthesized  in  the  organisms;  others  ap- 
parently can  not,  and  must  be  furnished  in  some 
form  in  the  dietary.  The  newer  researches  suggest 
that  in  addition  to  the  familiar  foodstuffs  certain 
as  yet  undetermined  food  accessories  (also  called 
"vitamines")  are  needed.  The  evidence  for  this 
view  and  the  facts  regarding  the  existence  of  spe- 
cial chemical  determinants  of  growth  are  discussed. 

EnosNi  F.  Bn  Bois:  The  Basal  MetahoJism  dur- 
ing the  Period  of  Growth. 
In  order  to  compare  the  basal  metabolism  of 
children  with  that  of  adults  it  is  best  to  use  as  a 
basis  the  calories  per  square  meter  of  body  sur- 
face per  hour.  The  average  figure  for  men  is  34.7 
calories  with  a  plus  or  minus  variation  of  10  per 
cent.  For  a  short  time  after  birth  the  average 
for  infants  is  20  per  cent,  below  this  figure.  The 
metabolism  then  rises  rapidly  and  reaches  a  point 
50  per  cent,  above  the  t^lult  level  at  the  age  of  2 
years,  remaining  at  this  height  until  the  age  of  6 
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yean^  thea  falling  steadily  until  the  age  of  19. 
From  this  point  there  is  very  slight  decrease  be- 
fore old  age  is  reached.  During  convalescence 
from  typhoid  fever  the  curve  of  metabolism  is 
similar  to  that  of  childhood.  The  evidence  points 
towards  an  increased  metabolism  of  growing  tissue. 
The  fact  that  the  liver  and  thyroid  gland  are  rela- 
tively large  in  children  may  account  for  part  of  the 
increase. 

I.  8.  Klbinsb  and  S.  J.  Meltzkb:  Betentiof^  in  ike 
CirottZotioft  of  Injected  Dextro9e  in  Depanoreth 
Used  Anirnds  and  the  Effect  of  an  Intravenoue 
Injection  of  an  Emvhion  of  Pancreas  upon  this 
Beiention.  Preliminary  communication.  Pre- 
sented by  8.  J.  MiLTZEB. 

When  dextrose  is  injected  intravenously  into 
normal  animals^  even  in  large  quantities,  it  disap- 
pears rapidly  from  the  circulation,  and  the  sugar 
content  of  the  blood  is^  in  a  short  time,  quite  nor- 
mal again.  In  previous  investigations  the  authors 
found  that  in  depancreatized  dogs  there  is  a  tend- 
ency for  the  circulation  to  retain  for  a  longer 
period  a  part  of  the  injected  dextrose.  In  recent 
experiments  it  was  further  found  that,  when  with 
the  infusion  of  dextrose  in  depancreatised  dogs  an 
emulsion  of  pancreas  is  simultaneously  injected, 
the  circulation  seems  to  lose  its  power  to  retain 
the  injected  dextrose.  These  experiments  seem, 
therefore,  to  show  that  the  power  of  the  circula- 
tion to  rid  itself  of  a  surplus  of  sugar  is  due  to 
the  influence  of  an  internal  secretion  of  the  pan- 
creas. 

B.  A.  MiLLiKAN:  Atomiem  in  Modem  Phyeies, 

Atomism  in  modem  physics  begins  with  Dsl- 
ton's  discovery  in  1803  of  exact  multiple  rela- 
tionships between  the  combining  powers  of  the  ele- 
ments. Out  of  this  discovery  grew  the  whole  of 
modem  chemistry.  The  second  tremendously  im- 
portant step  was  taken  in  1815  when  Prout  pointed 
out  that  the  atomic  weights  of  the  lighter  elements 
appeared  to  be  exact  multiples  of  that  of  hydrogen, 
thus  suggesting  that  hydrogen  was  itself  the  pri- 
mordial element.  The  periodic  table  of  Mendeleef 
added  support  to  such  a  point  of  view,  and  Mos- 
ley's  recent  brilliant  discovery  through  the  study 
of  X-ray  spectra  of  a  new  series  of  multiple  rela- 
tionships, represented  by  a  consecutive  series  of 
atomic  numbers  from  13  up  to  79  with  every  num- 
ber except  three  corresponding  to  a  known  element, 
is  another  most  significant  bit  of  evidence.  When 
we  add  to  this  three  other  facts,  namely,  (1)  that 
each  member  of  a  radioactive  family,  like  the 
uranium  family,  has  been  definitely  shown  to  be 
produced  from  its  immediate  ancestor  by  the  loss 


by  that  ancestor  of  one  atom  of  helium  (which  is 
almost  equal  in  weight  to  four  atoma  of  hydrogen), 
(2)  that  in  an  atomic  weight  table  the  difTerenees 
between  the  weights  of  adjacent  elements  are  in 
almost  every  case  exact  multiples  of  the  weight  of 
the  hydrogen  atom,  the  characteristic  helium  dif- 
ference 4  appearing  with  extraordinary  frequency, 
and  (3)  the  fact  that  the  introduction  of  the  con- 
cept of  electro -magnetic  mass,  and  the  consequent 
discovery  of  the  inconstancy  of  mass,  open  several 
ways  of  explaining  the  slight  departures  in  the 
exactness  of  the  multiple  relations  between  at<»nie 
weights  pointed  out  by  Prout,  it  will  be  evident 
that  modem  science  may  well  feel  fairly  confident 
that  it  has  indeed  found  in  hydrogen  the  primor- 
dial atom  which  enters  into  the  stracture  of  all 
the  elementa  All  this  is  merely  a  very  modem 
verification  of  very  ancient  points  of  view. 

But  modern  physics  has  recently  taken  a  more 
significant  and  more  fundamental  step  than  ibis, 
for  it  has  looked  inside  the  atom  with  the  aid  of 
X-rays  and  other  ionizing  agents,  and  hss  there 
come  upon  electrically  charged  bodies,  wlK>6e  in- 
ertia or  mass  is  wholly  accounted  for,  at  least  in 
the  case  of  the  negative  elements,  by  their  charges. 
This  discovery  marks  the  fusing  into  one  another 
of  two  streams  of  physical  investigation,  namely, 
the  molecular  stream  and  the  electrical  stream.  A 
necessary  condition  for  the  justification  of  this 
last  step  was  the  bringing  forward  of  indubitable 
proof  that  the  thing  which  has  heretofore  been 
called  electricity  is  after  allj^  contrary  to  Maxwell 's 
view,  a  definite  material  substance  in  the  sense 
that  it  exists  in  every  charge  in  the  form  of  dis- 
crete elements ;  in  other  words,  that  it  too  like  mat- 
ter is  atomic  or  granular  in  structure.  Such  proof 
was  found  in  the  discovery  in  the  oil  drop  experi- 
ments of  even  more  exact  multiple  relationships  be- 
tween all  the  possible  charges  which  can  be  put  on 
a  given  body  than  Dalton  had  ever  discovered  be- 
tween combining  powers  or  Prout  between  atomic 
weights  or  Moseley  between  X-ray  frequencies. 
The  greatest  common  divisor  of  this  ssries  of 
charges  is  then  the  ultimate  unit  or  atom  of  elec- 
tricity which  hsa  been  named  the  '' electron." 
New  evidence  that  it  is  indeed  a  universal  and  in- 
variable natural  constant  will  be  brought  forward 
and  a  new  determination  of  its  value  will  be  pre- 
sented. 

It  is  obvious  that  as  soon  as  we  could  assert  that 
these  electrons  are  found  in  the  hydrogen  atom  it 
was  necessary  to  suppose  that  a  single  hydrogen 
atom  contains  at  least  two  such  electrons^  one 
positive  and  one  negative,  and  as  a  matter  of 
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fact  the  evidence  is  now  strong  tliat  it  consists  of 
ezaetlj  two.  This  twentieth  century  has  then  dis< 
covered  for  the  first  time  a  new  subatomic  world 
of  electrons,  the  constituents  of  atoms. 

All  tMs  is  definite  and  probably  permanent. 
Bnt  atomic  conceptions  in  more  or  less  vague  form 
have  also  begun  to  invade  the  one  remaining  field 
of  phjsical  investigation,  namely,  the  field  of 
ethereal  radiations.  The  most  significant  of  re- 
cently discovered  facts  in  the  domain  of  radiant 
energy  are  these: 

(1)  Ethereal  radiations  when  absorbed  by  mat- 
ter, if  they  are  of  high  enough  frequency,  will  de- 
tach one  and  only  one  electron  from  a  single  atom. 
(2)  The  energy  transferred  to  this  electron  from 
the  ether  wave  is  independent  of  the  intensity  of 
the  incident  radiation.  (3)  It  is  also  independent 
of  the  hind  of  matter  from  which  the  electron  is 
taken,  but  (4)  it  is  exactly  proportional  to  the 
frequency  of  the  ether  wave  which  detaches  it. 

These  facts  are  stated  in  an  equation  set  up 
tentatively  by  Einstein  in  1005,  and  arrived  at  by 
him  from  the  standpoint  of  a  modified  corpuscular 
theory  of  radiation.    New  proofs  of  the  exactness 
of  Einstein's  equation  will  be  presented  and  the 
evidence  for   and  against   Einstein's   conception 
^  be  discussed.     Whether  the  conception  ulti- 
mately stands  or  falls,  it  appears  probable,  at  any 
rate,  that  an  equation  has  been  obtained  which  is 
to  be  of  no  less  importance  in  future  physics  than 
Maxwell's  equation  of  the  electro-magnetic  field, 
flsd  which  seems  destined  to  unlock  for  the  phys- 
icists of  the  future  the  doors  to  the  understanding 
^f  ^  relations  existing  between  matter  and  radi- 
^*  energy. 

*^-  if.  I>AVis :  Problems  Associated  vfith  the  Origin 

^f  Oofci  Beefs  suggested  hy  a  Shaler  Memorial 

fy^^  of  the  Beefs  of  the  Fiji,  New  Caledonia, 

^Sf^Ut-y  Islands,  Neto  Hebrides,  Queensland  and 

^  ^€>ciety  Islands.    (Illustrated.) 

fi>ea-level  coral  reefs  of  the  Pacific  are  sing- 
^^on-committal  as  to  their  origin.    The  visible 
^  .^"^^^sommodate  themselves  indifferently  to  any 
"(^e  eight  or  nine  theories  invented  for  their 
^(I^^Ci^^^on.     Hence  a  choice  among  the  theories 
,^|k,"\>e  guided  not  so  much  by  a  study  of  the 
^    M  themselves  as  by  a  study  of  associated  phe- 
^ena,  which  thus  gain  an  unexpected  importance 
pi  coral  reef  investigation.    It  is  because  the  as- 
sociated phenomena  have  been  insufficiently  studied 
that  so  many  contradictory  theories  have  found 
favor.    Of  all  associated  phenomena,  those  pro- 
vided by  the  central  islands  within  barrier  reefs 
are  the  most  accessible  and  the  least  equivocal; 
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next  in  importance  are  those  offered  by  uplifted 
and  dissected  reefs.  It  will  be  shown  by  means  of 
landscape  views  and  theoretical  diagrams  that  no 
theory  accounts  for  all  the  facts — ^those  of  the  as- 
sociated phenomena  as  well  as  those  of  sea-level 
reefs — so  well  as  Darwin's  original  theory  of  sub- 
sidence; and  that  the  strongest  confirmation  of 
Darwin's  theory  is  given  by  the  embayments  of 
the  central  islands  vTithin  barrier  reefs,  as  was  long 
ago  pointed  out  by  Dana.  Thus  the  results  now 
reached  regarding  the  reefs  of  the  Pacific  agree 
with  the  conclusions  announced  in  recent  years  by 
several  Australasian  observers.  It  is  beHeved 
that  the  several  alternative  theories  advocated  by 
various  investigators  during  the  last  thirty-five 
years  will  be  given  up,  and  that  Darwin's  theory 
of  subsidence  will  regain  the  general  acceptance 
that  it  formerly  enjoyed  (1840-80). 

• 

GsoBOK  E.  Hals:   Some  Vortex  Experiments  on 

the  Motion  of  Sun-spots, 

A  closely  wound  helix  of  brass  wire,  with  cir- 
cular disks  threaded  on  it,  is  hung  vertically  in 
water  and  spun  at  high  velocity.  The  columnar 
vortex  thus  formed  gradually  changes  into  a  semi- 
circular vortex  ring,  by  the  rise  of  the  lower  end 
of  the  helix  until  it  meets  the  surface.  Thus  the 
second  sun-spot  in  a  typical  bipolar  group  might 
be  formed  by  the  turning  up  of  the  columnar  vor- 
tex assumed  to  constitute  a  single  spot.  Prelimi- 
nary rotation  of  the  whole  mass  of  liquid  retards 
or  prevents  the  turning  up  process  if  in  the  same 
direction  as  that  of  the  helix,  and  hastens  it  if  in 
the  opposite  direction.  Hence,  a  persistent  single 
spot  may  represent  a  rotating  gaseous  column  whose 
diameter  is  large  in  comparison  with  its  length. 

Circular  or  semicircular  vortices  have  a  proper 
motion  at  right  angles  to  their  planes,  in  the  di- 
rection of  motion  of  the  inner  edge  of  the  whirling 
ring.  As  high  and  low  latitude  bipolar  spots  ro- 
tate in  opposite  directions,  they  should,  therefore, 
move  toward  the  pole  and  the  equator,  respectively. 
Carrington's  observations  show  this  to  be  the  case. 
The  velocity  to  be  expected  is  being  determined 
by  measuring  the  velocity  of  vortex  rings  in  liq- 
uids and  compressed  gases.  Observations  of  the 
stream-lines  of  ionized  smoke  particles,  above 
single  and  double  magnetic  vortices  representing 
sun-spots,  are  also  in  progress. 

P.  W.  Claskx:  T?ie  Inorganic  Constituents  of  Ma- 
rine Invertehrates, 

Essentially  a  report  of  progress.  The  object  of 
the  investigation  is  to  determine,  more  systematic- 
ally than  has  been  done  hitherto,  just  what  each 
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group  of  organisms  contribates  to  the  marine  sedi- 
ments, and  therefore  to  the  formation  of  marine 
limestones  and  especially  to  their  magnesian  and 
phosphatie  Tarietiee.  The  work  is  practically  com- 
plete as  regards  the  true  corals,  the  moUusks,  the 
brachiopods  and  the  echinoderms.  The  inorganic 
constituents  of  the  corals  and  mollusks  are  mainly 
calcium  carbonate,  with  insignificant  impurities. 
The  echinoderms  are  all  more  or  less  magnesian, 
their  skeletons  containing  from  6  to  14  per  cent,  of 
magnesium  carbonate.  The  brachiopods  fall  into 
two  groups,  the  shells  of  one  group  being  mainly 
calcium  carbonate  with  little  organic  matter ;  while 
those  of  the  other  group  are  essentially  calcium 
phosphate  with  much  organic  matter.  Work  is 
yet  to  be  done  on  the  foraminifera,  the  coralline 
hydrozoans,  the  bryosoans,  i^nges  and  crustaceans. 
Some  of  the  results  so  far  obtained  are  novel, 
others  merely  confirm  the  older  recorded  observa- 
tions. 

Ghablbs  a.  Davis:   On  the  FosiU  Alga  of  the 

Petroleum-yielding  Shales  of  the  Green  Biver 

Formation, 

The  Green  Biver  shales  of  Eocene  age  are  known 
from  northwestern  Colorado,  west  into  Utah  and 
north  into  Wyoming.  In  places  they  are  more 
than  8,000  feet  thick.  They  are  usually  hard, 
tough,  compact  and  fine-grained  and  brown  in 
color,  but  weather  to  light  gray  or  whitish.  Cer- 
tain beds  are  highly  carbonaceous,  bum  freely  and 
appear  like  lignite.  Freshly  broken  surfaces  give 
off  a  bituminous  odor  but  never  appear  oily;  when 
heated  in  closed  retorts,  petroleum  passes  off  among 
the  distillates. 

By  special  treatment  this  shale  has  been  sec- 
tioned to  any  desired  thinness  with  a  microtome. 
Microscopic  examination  of  such  sections  from 
samples  yielding  abundant  petroleum  on  distilla- 
tion, shows  the  shale  to  be  composed  largely  of  or- 
ganic matter,  chiefly  of  vegetable  origin,  as  well- 
preserved  plant  remains  are  common. 

The  most  conspicuous  plants  observed  are  micro- 
scopic algae,  which  are  very  numerous  in  the  slides 
so  far  studied. 

The  discovery  of  a  very  considerable  algal  flora 
in  this  great  and  but  slightly  altered  series  of 
petroleum-yielding  shales  is  of  especial  interest  be- 
cause of  the  light  it  may  throw  on  the  origin  of 
petroleum  and  related  compounds. 

(A  few  lantern  slides  from  microphotographs  of 
fossil  algSB  from  the  shales  will  be  shown.) 

J.  Waltkb  Pewkbs:  Pictures  on  Prehistoric  Pot- 
tery  from  the  Mimbres  VaUey  in  New  Mexico, 
and  their  Belation  to  those  of  Casas  Orandes, 


The  unexpected  discovery  near  Deming,  New 
Mexico,  of  an  exceptionally  large  number  of  vessels, 
made  of  earthenware,  decorated  with  paintings  of 
mythic  animals  and  men,  has  led  to  an  enlarged 
knowledge  of  the  prehistoric  culture  of  our  south- 
west. These  pictures,  unknown  a  year  ago,  have 
been  found  in  great  abundance,  and  are  highly 
characteristic.  Those  representing  men  engaged  in 
various  occupations  are  particularly  valuable  in  the 
light  they  throw  on  ancient  manners  and  customs. 

These  pictures  were  painted  by  a  people  ante- 
dating the  nomads  found  in  the  Mimbres  Valley  by 
the  first  white  visitors,  and  who  disappeared  be- 
fore the  beginning  of  the  historic  epoch.  The  pic- 
tures have  archaic  characteristics  tiiat  point  to  a 
remote  antiquity  as  compared  to  that  on  modem 
pueblo  pottery. 

The  cause  of  the  disappearance  of  this  culture 
from  the  Mimbres  Valley  can  be  traced  to  local 
influences  rather  than  to  widespread  modifications 
of  climate.  One  of  the  important  local  causes  of 
the  abandonment  of  the  prehistoric  settlements 
when  they  were  found,  was  a  change  in  the  course 
of  the  river. 

The  geographical  isolation  of  the  Mimbres 
Vall^  has  played  an  important  rOle  in  dev^oping 
the  peculiar  culture  these  pictures  express,  while 
its  north  and  south  extension  has  facilitated  inter- 
changes of  cultures  leading  to  far-reaching  resem- 
blances in  these  directions. 

0.  B.  Davsnpobt:   Inheritance  of  Huntington's 

Chorea, 

Huntington 's  chorea  is  a  name  applied  to  a  group 
of  symptoms  first  brought  together  as  an  entity  by 
Dr.  George  S.  Huntington.  The  traits  involved  are 
four:  (1)  persistent  tremors  over  a  less  or  greater 
part  of  the  body;  (2)  their  onset  in  middle  or  late 
life;  (3)  their  progressive  nature,  and  (4)  a  pro- 
gressive mental  deterioration.  Analysis  of  many 
chorea-bearing  fraternities  shows  that  this  sup- 
posed neuropathic  entity  is  really  only  a  syndrome 
inasmuch  as,  in  the  choreic  families,  mental  deteri- 
oration may  appear  without  tremors,  the  tremors 
may  progress  without  mental  symptoms,  the  mental 
symptoms  may  not  progress  and  the  onset  of  the 
disease  may  be  in  early  life.  Indeed,  an  analysis  of 
families  reveals  the  presence  of  biotypes  char- 
acterized by  specific  forms  of  choreic  involvement 
and  progression.  In  the  inheritance  of  the  ele- 
ments of  the  syndrome  the  choreic  movements  are 
clearly  a  dominant  trait;  some  of  the  elements  of 
the  mental  condition  (which  is  usually  allied  to 
manic-depressive  insanity)  are  also  dominant 
The  law  of  anticipation  in  successive  generations 
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in  the  age  of  onset  is  shown  probably  to  have  a 
merelj  statistieal  sisnifieanee. 

C.  B.  Datinpobt:  InKeritanoe  of  Tempercunent, 

An  analyaifl  of  matin^rB  between  persons  who 
liEve  a  prevailingly  elated  and  those  who  have  a 
prevailingly  depressed  temperament  indicates  that 
tke  temperament  of  the  former  is  inherited  as  a 
simple  dominant^  that  of  the  latter  as  a  reeessiye, 
but  not  allelomorphie  to  elation.  In  Ft  and  later 
generations  the  zygotic  combinations  are  complex, 
including  elated,  depressed,  alternating,  normal 
and  intomediate  grades.  Thus  with  a  knowledge 
of  ancestry  sufficient  to  infer  the  gametic  composi- 
tion of  the  parents  the  distribution  of  tempera- 
ments for  the  offspring  may,  within  limits,  be 
predicted. 

0.  H.  Pabkxb:  The  Fur-seal  Herd  of  tJie  FriMof 

lilandt. 

The  Alaahan  fur-seals  are  pelagic  ^wiTnaU  that, 
dining  the  summer,  come  ashore  on  the  Pribilof 
lahmd  for  the  purpose  of  breeding.  The  adult 
males,  or  bulls,  arrive  on  the  islands  in  May  and 
June  followed  by  the  females,  or  cows.  A  bull  may 
have  associated  with  him  from  one  to  over  a  hun- 
dred cows,  and  this  assembly  constitutes  a  harem« 
Each  cow,  shortly  after  her  arrival,  gives  birth  to 
one  young  seal,  or  pup,  and  soon  thereafter  be- 
comes again  pregnant.  The  period  of  gestation  is 
a  little  lees  than  a  year.  The  seals  in  the  main 
leave  the  islands  for  the  open  sea  early  in  the 
antnnuL  In  1914  there  were  bom  on  the  Pribilof 
Island  over  93,000  seals  and  the  total  herd  was 
estimated  to  be  slightiy  under  300,000,  a  fair  in- 
erease  over  the  former  year.  As  there  are  about 
equal  numbers  of  males  and  females  bom  and  as  the 
average  harem  is  composed  of  one  male  and  about 
sixty  females,  there  are  under  normal  conditions 
a  eonsiderable  number  of  excess  males,  the  so- 
called  idle  bulls.  The  number  of  idle  bulls  is  a 
measure  of  the  lack  of  adaptation  in  the  propor- 
tion of  sexes  and  indicative  of  a  certain  inefficiency 
on  the  part  of  nature. 

Abthub  L.  Day, 
Home  Secretary 

Skithsonian  Institittion, 
Washington,  D.  C. 


EBEBSABD  FBAA8 


From  Stuttgart  comes  the  very  sad  news 
of  the  death  upon  March  sixth  of  the  very  dis- 
tinguished paleontologist.  Dr.  Eberhard  Fraas, 
professor  in  the  university  and  head  of  the 


Eoyal  Museum  of  Natural  History.  On  the 
very  day  following,  namely,  March  7,  the 
widow  of  Professor  Fraas  learned  of  the  death 
of  their  only  son,  Hans  Oscar  Fraas,  in  the 
Argonne  near  Vauqois,  on  March  1.  The 
young  man  was  twenty-two  years  of  age. 

Eberhard  Fraas  was  one  of  the  most  talented 
pupils  of  Karl  von  Zittel,  at  Munich,  and  was 
one  of  the  ablest  and  broadest  of  the  vertebrate 
paleontologists  of  Europe.  Besides  his  ex- 
plorations, chiefly  in  the  marine  and  terrestrial 
Trias  and  Upper  Permian  of  WUrttemberg,  he 
traveled  widely  through  other  parts  of  Europe, 
and  made  an  extensive  journey  accompanied 
by  the  writer  through  the  Jurassic-Cretaceous 
exposures  of  the  Rocky  Mountain  region.  It 
was,  however,  his  journey  to  the  dinosaur  beds 
of  German  East  Africa  some  years  ago  which 
very  seriously  impaired  his  health  and  necessi- 
tated one  or  two  surgical  operations  from 
which  he  never  fully  recovered,  so  that  al- 
though a  man  of  superb  physique  his  death 
came  at  the  early  age  of  fifty-two. 

He  leaves  as  his  monument  great  collections 
of  vertebrate  fossils,  especially  in  the  museum 
at  Stuttgart,  including  the  phytosaurs  and 
carnivorous  dinosaurs  of  the  Trias  and  many 
of  the  very  early  and  most  rare  of  the  Testudi- 
nata  besides  a  superb  collection  of  ichthyo- 
saurs  from  Holzmaden,  which  he  was  the  first 
to  describe,  and  of  the  marine  Crocodilia 
from  the  Jura. 

Among  the  most  important  of  his  early  con- 
tributions were  those  to  the  Labyrinthodonts 
and  other  giant  Stegocephalia  of  the  Permian. 
Among  his  latest  was  the  description  of  the 
carnivorous  dinosaurs  of  the  Trias  as  well  as 
the  geological  narrative  of  the  journey  to  East 
Africa.  All  his  papers  are  enlivened  by  a  keen 
appreciation  of  the  importance  of  adaptation 
and  of  the  adaptive  significance  of  the  various 
types  of  structure,  one  of  his  principal  contri- 
butions in  this  line  being  his  interpretation 
of  the  adaptive  evolution  of  the  ichthyosaurs 
from  terrestrial  to  aquatic  life,  which  was  fa- 
cilitated by  the  study  of  his  unrivaled  collec- 
tions. 

His  death  is  a  loss  not  only  to  the  Father- 
land but  to  the  whole  world  of  vertebrate  pale- 
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ontology,  for  he  was  one  of  tlie  most  active 
and  honored  members  of  the  new  Society  of 
Paleontologists  which  was  recently  formed  in 
Germany. 

His  nature  was  most  genial  and  those  who 
had  the  privilege  of  journeying  with  him  in 
the  field  will  most  keenly  sorrow  over  his  un- 
timely death. 

To  the  widow  who  is  suffering  this  sudden 
and  double  bereavement  all  the  friends  and  ad- 
mirers of  Eberhard  Fraas  in  this  country  will 
extend  their  most  heartfelt  sympathy. 

Henry  FAmriELD  Osborn 

American  Museum  or  Natural  History, 
April  5,  1915 


THE    BOCKEFELLEB    FOUNDATION    AND 
GENEBAL  GOBGAS^ 

The  Bockefeller  Foundation  has  invited 
General  Gorgas  to  become  a  permanent  mem- 
ber of  its  staff  in  the  capacity  of  general  ad- 
viser in  matters  relating  to  public  sanitation 
and  the  control  of  epidemics.  The  trustees  of 
the  foundation  have  for  some  time  been  aware 
of  General  Gorgas's  strong  belief  in  the  feasi- 
bility of  completely  eradicating  yellow  fever 
from  the  face  of  the  earth. 

During  the  two  years  of  the  foundation's 
existence  the  attention  of  the  trustees  has  been 
chiefly  given  to  problems  of  public  health,  in- 
cluding the  control  of  epidemics  and  the  need 
of  a  competent  adviser  and  executive  in  this 
field  has  been  strongly  felt.  When  in  coopera- 
tion with  the  American  Bed  Cross  the  founda- 
tion undertook  the  important  task  of  helping 
the  Serbian  government  to  control  the  epi- 
demic of  typhus  and  the  threatened  epidemic 
of  cholera  the  trustees  again  naturally  thought 
of  General  Gorgas  as  a  man  preeminently  fit 
to  be  of  service  in  this  emergency,  and  at  a 
meeting  held  in  New  York  last  week  they  de- 
cided to  make  him  a  definite  offer.  This  offer 
is  now  taken  under  consideration,  and  he  will 
doubtless  communicate  his  decision  within  a 
few  days. 

The  Foundation's  invitation  contemplates 
his  retiring  from  active  service,  as  he  is  now 

^A  statement  made  by  Mr.  Jerome  D.  Greene, 
secretary  of  the  foundation. 


entitled  to  at  any  time,  but  it  does  not  con- 
template his  resignation  from  the  army  unless 
he  should  be  assigned  to  duties  of  such  a 
nature  as  to  be  incompatible  with  the  regula- 
lations  affecting  retired  officers.  Such  a  duly 
would  be  involved  in  his  going  to  Serbia  at 
the  present  time,  which  he  could  do  as  a  repre- 
sentative of  the  Kockefeller  Foundation,  but 
not  as  an  officer  on  the  retired  list  of  the  army. 
The  sanitary  commission  of  the  American  Bed 
Cross  has  actually  been  sent  to  Serbia  in  charge 
of  Br.  Bichard  P.  Strong,  of  the  Harvard 
Medical  School,  as  director.  The  Bockefeller 
Foundation  is  cooperating  with  the  American 
Bed  Gross  in  the  support  of  this  expedition, 
and  if  General  Gorgas  should  accept  the 
Foundation's  offer  he  will  doubtless  be  largely 
influential  in  determining  the  nature  and  ^- 
tent  of  its  participation  in  the  work. 

In  justice  to  General  Gorgas,  it  should  be 
stated  that  there  is  no  foundation  whatever 
for  the  statement  that  he  is  to  receive  a  salary 
of  $50,000.  The  offer  of  the  Bockefeller  Foun- 
dation includes  a  moderate  salary  and  the 
assurance  of  the  usual  allowance  in  the  event 
of  resignation  or  death.  If  the  offer  proves 
attractive  to  General  Gorgas  it  will  be  because 
of  his  sympathy  with  the  general  aims  of  the 
foundation  in  regard  to  public  health  and  his 
belief  that  the  resources  placed  at  his  disposal 
will  enable  him  to  render  a  large  service  to 
humanity  along  the  lines  of  his  professional 
experience  and  ambition. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  meeting  of  the  American  Philosoph- 
ical Society,  to  be  held  at  Philadelphia  on 
April  22,  23  and  24,  a  long  and  important  pro- 
gram of  scientific  papers  will  be  presented. 
An  account  of  the  meeting,  with  abstracts  of 
the  papers,  will  be  published  in  Scienoe. 

A  TESTiMONUL  banquet  will  be  tendered  Dr. 
Abraham  Jacobi  by  the  medical  profession, 
his  friends  and  admirers,  under  the  auspices 
of  the  Bronx  Hospital  and  Dispensary,  on 
May  6,  at  the  Hotel  Astor,  on  the  occasion  of 
the  eighty-fifth  anniversary  of  his  birtL 

The  honorary  freedom  of  the  Apothecaries' 
Company,  London,  has  been  conferred  upon 
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Sir  Eonald  Boss,  in  recognition  of  the  services 
rendered  by  him  to  medical  science,  especially 
in  the  prevention  of  tropical  disease. 

The  K  Salomonsen  prize  of  about  $200, 
awarded  every  fifth  year  at  Copenhagen  for 
Bome  notable  progrress  in  the  medical  sciences, 
has  this  year  been  awarded  to  J.  Fibiger  for 
his  vork,  '' Animal-parasite  Cancer  in  Bat 
Stonkach.'' 

Ar  the  annual  meeting  of  the  Chemical  So- 
ciety,  held  on  March  25,  in  London,  the  new 
officers  elected  were :  President,  Dr.  Alexander 
Scott;  Viee-Presidenis,  Professor  F.  R.  Japp 
and  Professor  R.  Threlfall;  Treasurer,  Dr. 
It  0.  Forster;  Ordinary  Members  of  Council, 
Mr.  D.  L.  Chapman,  Professor  F.  G.  Donnan, 
Mr.  W.  Macnab  and  Dr.  J.  F.  Thorpe. 

Dr.  Ehhard  Schultze,  professor  of  zoology 
at  Berlin,  cel^rated  his  seventy-fifth  birthday 
on  March  22. 

Professor  HmscHWALD,  head  of  the  depart- 
ment of  geology  and  mineralogy  in  the  Berlin 
Technical  School,  has  been  given  the  degree  of 
doctor  of  engineering  by  the  Technical  School 
at  Bantzig,  on  the  occasion  of  his  seventieth 
birthday. 

Beinhabo  a.  Wetzel,  of  the  College  of  the 
City  of  New  York,  has  been  elected  a  member 
of  the  Deutsche  Physikalische  Glesellschaft, 
Berlin. 

Br.  Corneuus  Williams,  of  St.  Paul,  has 
been  appointed  president  of  the  newly  estab- 
lished Minnesota  State  Health  Bureau,  and 
Br.  H.  W.  HiU,  of  Minneapolis,  secretary. 

The  Japanese  government  has  applied  to 
the  Wistar  Institute  for  the  privilege  of  send- 
iiig  one  of  its  medical  officers  to  the  institute 
to  study  neurology  under  Professor  Donald- 
son. 

Br.  F.  Kf^LPiN  Ravn,  professor  of  plant  pa- 
thology at  the  Eoyal  Landboh0jskolens,  Copen- 
hagen, Denmark,  will  come  to  this  country 
during  the  first  week  in  May  and  engage  in  a 
s^iea  of  conferences  with  officials  of  the 
United  States  Department  of  Agriculture  and 
of  state  experiment  stations  in  the  various 
states  on  problems  concerned  with  cereal  culti- 
vation, particularly  cereal  diseases.    He  will 


be  accompanied  during  his  entire  itinerary  by 
one  or  more  of  the  following  men  of  the  Office 
of  Cereal  Investigation :  M.  A.  Carleton,  C.  E« 
Leighty,  H.  V.  Harlan  and  H.  B.  Humphrey. 

The  Boyal  Geographical  Society's  awards 
for  1915  have  been  made  by  the  council  and 
will  be  presented  at  the  anniversary  meeting 
on  May  17.  The  Founder's  Medal  has  been 
awarded  to  Sir  Douglas  Mawson  for  his  con- 
duct of  the  Australian  Antarctic  Expedition 
of  1911—14,  which  has  achieved  highly  im- 
portant results  in  several  departments  of  sci- 
ence. The  Patron's  Medal  has  been  awarded 
to  Dr.  Filippo  de  Filippi  for  his  great  expe- 
dition to  the  Karakoram  and  Eastern  Turke- 
stan in  1913-14.  The  Victoria  Kesearch 
Medal  has  been  conferred  upon  Dr.  Hugh 
Bobert  Mill,  who  for  many  years  has  done  a 
great  deal  on  behalf  of  geographical  research. 
Other  awards  have  been  decided  as  follows: 
Murchison  Award  to  Captain  J.  K.  Davis, 
who  commanded  the  S.Y.  Aurora  during  the 
time  of  the  Australian  Antarctic  Expedition, 
when  he  proved  to  be  a  seaman  and  commander 
of  exceptional  merit.  Back  Grant  to  Mr.  C. 
W.  Hobley,  C.MG.,  for  his  valuable  contribu- 
tions to  the  geology  and  ethnology  of  British 
East  Africa.  Cuthbert  Peek  Grant  to  Mr.  A. 
Grant  Ogilvie  for  the  good  work  he  has  al- 
ready done  in  geogrraphical  investigation  and 
research.  Gill  Memorial  to  Colonel  Hon.  C. 
G.  Bruce,  M.V.O.,  who  for  20  years  has  been 
exploring  the  Himalayas.  The  following  reso- 
lution of  the  council  has  been  accepted  by  the 
fellows  of  the  society:  "The  council,  having 
become  aware  that  Sir  Sven  Hedin,  a  subject 
of  a  neutral  state,  has  identified  himself  with 
the  king's  enemies  by  his  actions  and  pub- 
lished statements,  orders  that  his  name  be 
removed  from  the  list  of  honorary  correspond- 
ing members  of  the  society." 

Dr.  H.  D.  Curtis,  of  the  Lick  Observatory, 
lectured  before  the  faculty  Science  Associa- 
tion of  Stanford  University,  on  March  24,  on 
"  Some  Becent  Theories  and  Developments  in 
Cosmogony." 

Professor  B.  G.  Aitken,  of  the  Lick  Ob- 
servatory, lectured  before  the  Astronomical 
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Society  of  the  Pacific  in  the  Cabot  Obserya- 
tory,  March  27,  on  "  Globular  Star  Clusters " 
Professor  D.  W.  Johnson,  of  Columbia 
University,  lectured  on  the  "Physiography  of 
Western  Euroi)e  as  a  Factor  in  the  War  "  be- 
fore the  Rochester  Academy  of  Science  on  the 
evening  of  March  29;  before  a  general  convo- 
cation of  the  Case  School  of  Applied  Science 
in  Cleveland  on  March  30;  before  a  similar 
convocation  of  the  students  of  Denison  Uni- 
versity at  Granville  on  March  81;  and  before 
the  annual  meeting  of  the  high  school  teachers 
of  the  state  of  Michigan  at  Ann  Arbor  on 
April  1. 

The  following  lectures  have  been  delivered 
under  the  auspices  of  the  Syracuse  University 
Chapter  of  Sigma  Xi,  during  the  second  sem- 
ester. On  February  6,  John  A.  Matthews, 
Ph.D.,  D.Sc,  addressed  a  joint  meeting  of  the 
Sigma  Xi  and  the  Archeologrical  Society  of 
Syracuse,  on  the  subject  of  "Iron  in  Anti- 
quity and  To-day  "  and  on  March  6  Professor 
n.  S.  White,  of  Yassar  College,  addressed  the 
chapter,  students  and  public,  taking  as  his 
subject  "Mathematics  in  Nineteenth  Century 
Science.** 

Dr.  a.  a.  W.  Hubreoht,  professor  of  em- 
bryology at  the  University  of  Utrecht,  died  on 
March  21,  in  his  sixty-fourth  year. 


UNIVEBSITT    AND    EDUCATIONAL    NEW 8 

Prinoeton  University  has  received  from 
Mrs.  William  Church  Osbom  $126,000  to  estab- 
lish the  Dodge  professorship  of  medieval  his- 
tory, and  $100,000  from  an  anonymous  giver  to 
endow  a  professorship  of  economics. 

The  Schools  of  Mines,  Engineering  and 
Chemistry  of  Columbia  University  have  re- 
ceived an  anonymous  gift  of  $30,000,  to  be 
applied  to  the  reconstruction  and  new  equip- 
ment of  the  laboratories  of  quantitative, 
organic  and  engineering  chemistry  in  Have- 
meyer  Hall.  A  gift  of  $20,000  is  announced 
from  Mrs.  Samuel  W.  Bridgham,  daughter  of 
the  later  William  C.  Schermerhom,  who  was 
a  trustee  of  Columbia  University  from  1860 
to  1903.  An  anonymous  gift  of  $4,000  has 
been  made  for  surgical  research  in  the  College 
of  Physicians  and   Surgeons. 


Mr.  George  W.  Braokenridge  has  given  to 
the  University  of  Texas  his  yacht  Navidad, 
valued  at  $100,000,  to  be  assigned  to  the  bio- 
logical department  of  the  institution.  A  pre- 
liminary survey  of  the  Texas  coast  is  to  be 
made  in  the  Navidad,  starting  from  Port 
Lavaca. 

The  trustees  of  Emory  University,  Atlanta, 
which  is  being  develox>ed  under  the  auspices 
of  the  Methodist-Episcopal  Church,  have 
agreed  to  take  over  the  Atlanta  Medical  Col- 
lege as  its  medical  department.  For  l^iis  de- 
partment it  is  proposed  that  $250,000  be  set 
aside  as  an  endowment  The  trustees  have 
also  agreed  to  erect  a  new  teaching  hospital 
near  the  medical  school,  to  cost  from  $800,000 
to  $850,000. 

The  University  of  South  Dakota  has  just 
completed  the  erection  of  a  fire-proof  chemistry 
building  at  a  cost  of  $100,000.  Dr.  Alfred  N. 
Cook  is  head  of  the  department. 

The  new  buildings  of  the  Washington  Uni- 
versity Medical  School  will  be  dedicated  with 
suitable  ceremonies  on  April  29  and  80. 
Among  those  who  will  deliver  addresses  are 
Dr.  Eugene  L.  Opie,  dean  of  the  medical 
school;  Dr.  William  H.  Welch,  of  Johns 
Hopkins  University;  President  A.  L.  Lowell, 
of  Harvard  University;  Dr.  William  C. 
Gorgas,  surgeon  general.  United  States  army; 
Dr.  William  T.  Porter,  Dr.  R.  J.  Perry,  Dr. 
George  Dock,  Dr.  Abraham  Flexner  and  Presi- 
dent Henry  S.  Pritchett,  of  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching. 

Dr.  George  Harrison  Shull,  botanical  in- 
vestigator at  the  Carnegie  Station  for  Experi- 
mental Evolution,  has  been  appointed  professor 
of  botany  and  genetics  at  Princeton  Univer- 
sity. Steps  will  be  taken  immediately  to 
develop  gardens,  greenhouses  and  laboratories 
for  his  work  at  Princeton. 

Dr.  Eatmond  G.  Osburn,  assistant  professor 
of  zoology  in  Barnard  College,  Columbia  Uni- 
versity, has  resigned  to  accept  the  professor- 
ship of  biology  in  the  Connecticut  College  for 
Women. 

Dr.  B.  F.  MgGrath  has  resigned  as  a  mem- 
ber of  the  staff  of  the  Mayo  Clinic,  Bochester, 
Minn.,  and  has  accepted  the  position  of  di- 
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rector  of  the  laboratories  of  pathological  and 
surgical  research  in  Marquette  UniTersity, 
Wisconsin. 

Dr.  Harold  B.  Mters,  Portland,  formerly 
connected  with  the  University  and  Bellevue 
Hospital  Medical  College  of  New  York  City, 
Has  become  professor  of  materia  medica  and 
pharmacology,  and  Dr.  Howard  D.  Haskins, 
Cleveland,  formerly  connected  with  Western 
Eeserre  University  School  of  Medicine,  pro- 
fessor of  physiologic  chemistry  at  the  Univer- 
sity of  Oregon. 

Dr.  H.  Roy  Deak,  professor  of  pathology  in 
the  University  of  Sheffield  since  1912,  has  been 
appointed  to  the  chair  of  pathology  and  patho- 
logical anatomy  in  the  University  of  Man- 
chester. 


DISCUSSION  AND  COBBESPONDENCE 

BOTANY    IN    AORIOULTURAL    COLLEGES 

In  iScience  for  February  5,  1915,  Professor 
C.  V.  Piper,  of  the  United  States  Department 
of  Agriculture,  calls  attention  to  botany  in 
agricultural  colleges.  The  article  referred  to 
directs  attention  to  the  previous  article  by  Dr. 
K  B.  Copeland  on  the  same  subject  in  Soienoe 
for  September  18,  1914.  It  would  seem  to  be 
especially  true  that  ^^this  opens  up  discussion 
of  a  many-sided  question  of  high  pedagogical 
importance  to  agriculture."  The  articles,  re- 
ferred to  above,  have  presented  valuable  views 
and  the  discussion  ought  to  be  continued,  per- 
haps by  those  more  able  to  do  so  than  the 
writer.  The  present  is  desired  to  be  taken  as 
discussion  rather  than  argument,  and  cer- 
tainly not  adverse  argument. 

Dr.  Copeland  apparently  emphasized  that 
''the  raising  of  crops  is  essentially  nothing 
more  or  less  than  applied  botany."  Professor 
Piper  has  forcefully  presented  the  idea  that 
''  in  striking  contrast  with  chemists,  botanists 
have  shrunk  from  what  may  be  a  major  appli- 
cation of  their  science,  namely,  that  of  crop 
production."  It  would  seem  that  these  writers 
might  be  on  common  ground  in  the  belief  that 
the  problem  of  crop  production  must  of  neces- 
sity be  solved  with  the  attention  of  botanists. 

It  is  possible  that  the  writer  may  call  atten- 
tion to  some  difficulties  of  administration  that 


are  bound  to  exist  in  agricultural  colleges,  so 
long  as  the  boundary  lines  are  not  clear  be- 
tween botany  and  applied  botany  and  possibly 
agricultural  botany,  on  the  one  hand,  and 
agronomy  and  horticulture  on  the  other. 

If  it  be  true,  as  Dr.  Copeland  suggests,  '^  the 
raising  of  crops  is  nothing  more  or  less  than 
applied  botany,"  then  there  is  small  need  for 
agronomy  as  a  collegiate  subject. 

If  it  be  true,  as  per  Professor  Piper,  that  the 
whole  field  of  plant  culture,  or  crop  produc- 
tion, being  one  of  plant  ecology  and  plant 
physiology,  must  be  so  recognized  by  botanists, 
before  progress  in  crop  production  will  con- 
tinue, then  likewise  the  future  of  agronomy, 
at  least  the  crop  side  of  it,  must  necessarily 
trust  to  the  mercy  of  the  conservative  botanist. 

What  is  agronomy? 

Agronomy  is  the  sum  of  inform^Uion  or  of 
research  directly  concerning  soils  and  crops 
grouped  essentially  in  relation  to  the  husine^ 
of  farming. 

Agronomy  may  be  called  a  science  where  it  is 
understood  that  a  science  is  a  group  of  related 
facts,  or,  again,  it  may  be  called  an  applied 
science  where  it  is  understood  that  it  has  use 
for  many  kinds  of  information  which  may  be 
drawn  from  pure  science.  But  any  effort  to 
define  agronomy  as  a  pure  science  or  to  accom- 
plish the  work  of  agronomy  by  conforming  it 
to  any  given  pure  science  must  result  in  con- 
fusion or  in  begging  the  question  of  agronomy 
entirely. 

It  is  a  perfectly  logical  question  to  ask 
whether  agricultural  colleges  need  to  recognize 
any  such  subject  as  agronomy.  It  is  perfectly 
logical  to  inquire  whether  the  purposes  of  such 
colleges  may  not  be  better  accomplished  with- 
out any  departments  of  agronomy.  It  is  con- 
ceivable that  the  work  of  agronomy  in  all  agri- 
cultural colleges  and  experiment  stations  might 
be  accomplished,  or  at  least  attempted,  through 
the  efforts  of  the  several  departments  of  pure 
science,  which  severally  furnish  sources  of  in- 
formation from  which  agronomy  must  con- 
stantly draw. 

The  organization  of  agronomy  as  a  group  of 
facts  in  agricultural  colleges  is  thus  not  abso- 
lutely necessary.  It  is  no  more  absolutely 
necessary  to  organize  departments  of  agron- 
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omy  to  conduct  instruction  and  research  about 
soils  and  crops  than  it  was  originally  necessary 
to  organize  agricultural  colleges  to  educate 
farmers.  The  organization  of  agronomy  is 
arbitrary,  just  as  the  entire  matter  of  organiz- 
ing agricultural  colleges  was  arbitrary.  The 
essential  reason  why  agricultural  colleges  were 
organized  was  that  the  American  people 
through  their  Congress  conceived  the  idea  that 
such  colleges,  if  organized,  would  more  defi- 
nitely solve  the  problems  of  farm  people  and 
other  industrial  people  than  the  old  forms  of 
colleges  already  organized.  In  short,  colleges 
of  agriculture  and  mechanic  arts  were  to  be 
and  are  logically  organized,  upon  the  basis  of 
industrial  needs,  or  else  there  was  not  and  is 
not  any  call  for  any  such  separate  organiza- 
tions whatsoever. 

It  is  matter  of  fact  that  colleges  of  agricul- 
ture and  mechanic  arts  were  and  are  organized, 
at  least  after  a  fashion,  in  the  several  states. 
Some  of  them  appreciated  fully  that  older  in- 
stitutions were  concerning  themselves  with 
pure  science  and  had  been  doing  so  for  a 
long  time  and,  further,  they  themselves  were 
not  brought  into  existence  to  be  so  many  more 
of  the  same  kind,  but  rather  to  make  a  very 
direct  attack  upon  the  problems  of  the  farm 
and  other  industrial  life.  Those  that  saw  that 
problem  most  clearly,  it  is  safe  to  say,  made 
the  best  progress. 

In  such  institutions  grew  and  are  growing 
such  forms  of  departments  as  agronomy,  ani- 
mal husbandry,  horticulture,  home  economics, 
and  dairy  husbandry.  The  unit  of  every  one 
is  an  industry,  not  a  science.  The  organiza- 
tion of  every  one  was  necessary  to  solve  the 
problems  of  an  industry,  not  essentially  the 
problems  of  pure  science.  The  people  and  the 
departments,  for  example,  who  will  solve  the 
problems  of  soils  and  crops  are  agronomists 
and  departments  of  agronomy.  They  will  at- 
tack the  problems  from  the  standpoint  of  the 
business  of  farming  and  not  from  the  stand- 
point of  making  application  of  some  partic- 
ular kind  of  science.  It  is  true  that  they  wiU 
need  all  the  accurate  information  they  can 
acquire  from  all  fundamental  sources.  Their 
future  departments  will  embody  men  whose 
equipment  of  knowledge  consists  in  facts  neces- 


sary to  the  solving  of  their  peculiar  problems. 
Such  equipment  of  knowledge  as  they  will  have, 
may  not  make  them  able  to  comi>ete  with 
specialists  in  any  given  pure  science  within  the 
field  of  that  science,  nor  will  they  expect  to. 
They  will  have  a  business  of  their  own. 
Agronomy  can  not  and  does  not  disregard 
pure  science,  but  it  has  not  and  does  not 
waste  much  time  discussing  whether  pure 
scientists  need  more  training.  If  they  do,  it 
is  supposed  that  they  will  know  that  much  for 
themselves,  and  in  due  time  get  it.  The  dev- 
otees of  pure  science  will  be  busy  enough 
withal,  looking  after  their  own  proper  fields 
of  information  and  research,  whether  they  be 
botany,  chemistry  or  mathematics. 

It  is  the  function  of  pure  science  or  of  the 
several  pure  sciences  to  increase  the  sum  of 
knowledge.  Pure  science  departments  in  agri- 
cultural colleges  are  not  properly  different  in 
that  respect  from  pure  science  departments 
anywhere  else.  If  they  teach  as  they  must, 
they  should  mainly  supply  that  common  basis 
for  scientific  thought  which  must  needs  be  the 
common  equipment  of  all  who  may  engage  in 
any  kind  of  scientific  work.  If  they  engage  in 
research,  they  should  continue  to  develop  and 
enlarge  the  world's  knowledge,  with  primary 
regard  for  knowledge,  not  its  application.  In 
the  agricultural  colleges,  the  departments  spe- 
cially organized  for  the  purpose  will  under- 
take to  make  application.  Specifically  the 
agronomists  of  the  country  are  as  well  pre- 
pared to  look  after  this  their  business  of  appli- 
cation, as  botanists  generally  are  prepared  to 
supply  new  knowledge. 

As  Professor  Piper  has  correctly  intimated, 
the  business  of  raising  crops  has  made  much 
progress  upon  the  basis  of  knowledge  secured 
by  agronomists.  Strangely  enough,  some  of 
this  knowledge  has  been  "empiricaL"  The 
process  will  continue.  The  way  for  botanists 
and  botany  departments  in  agricultural  col- 
leges to  help  will  be  to  devote  themselves  to 
botany,  not  agronomy.  Perhaps  if  they  do 
that  they  will  occupy  the  most  enviable  posi- 
tions in  the  pure  science  of  botany,  and  bring 
corresponding  honor  to  their  institutions.  This 
will  not  be  possible  for  them  if  they  fuss 
around  with  the  business  of  agronomy. 


A?>IL  16, 1015] 


SCIENCE 


677 


By  such  concentration  of  effort,  and  by  sucli 
alone,  can  the  departments  of  botany  in  agri- 
cultural colleges  put  themselves  in  position  to 
answer  the  demands  for  botanical  knowledge 
that  will  be  made  npon  them.  By  such  atten- 
tion to  plants,  not  as  crops  and  as  a  part  of 
an  industry,  but  as  part  of  a  wide  world's 
life,  can  they  properly  supplement  the  prac- 
tical knowledge  of  departments  of  agronomy. 
By  working  separately  and  together,  each  in  its 
well-defined  sphere,  can  departments  of  botany 
and  departments  of  agronomy  in  agricultural 
colleges  contribute  to  the  people  and  to  the  in- 
dustry of  agriculture,  such  science  and  such 
practise  as  wiU  entitle  their  institutions  to  an 
honored  place  in  future  collegiate  life. 

A.  N.  Hume 

South  Dakota  State  College  of 
Agbicxtltube  and  Mechanic  Arts 

SOME  notes  on  albinism 

This  journal  has  recently^  briefly  recorded 
some  observation  of  albinos  which  recall  some 
chance  observations  of  the  writer. 

In  the  late  "  eighties  "  or  early  "  nineties  '* 
when  the  English  sparrow  first  became  common 
and  abundant  near  Franklin,  Indiana,  the 
writer,  as  a  boy,  was  much  impressed  by  seeing 
a  white  English  sparrow.  The  albino,  as  well 
as  two  or  more  partial  albinos,  was  repeatedly 
seen  during  the  latter  part  of  one  summer  in 
a  large  flock  of  the  birds  which  lived  about 
the  bam  on  the  home  farm.  I>uring  the  same 
or  a  subsequent  season  there  occurred  one  or 
more  of  the  partial  albinos  in  a  large  flock  of 
the  sparrows  on  an  adjoining  farm.  Three  or 
four  years  ago  a  female  English  sparrow  pied 
on  one  wing  and  a  portion  of  the  back  was 
frequently  observed  at  Cold  Spring  Harbor. 

Within  two  or  three  years  of  the  time  when 
the  albino  English  sparrows  were  seen  in 
Indiana  a  white  fox  squirrel  was  frequently 
seen  in  the  same  neighborhood.  The  writer 
saw  it  only  once  momentarily  and  at  some  dis- 
tance, but  other  members  of  the  family  saw 
it  and  a  brother  examined  it  after  it  was  shot 
by  a  neighbor.  It  was  white  except  for  the 
tail,  which  was  characteristically  gray.     The 

lO'Gara,  January  Ij  Hargitt,  February  12, 
1915. 


writer  is  under  the  impression  that  he  was  told 
that  the  eyes  were  "  red,"  but  can  not  vouch  for 
that  statement,  although  it  is  apparently  a 
fairly  safe  inference  that  they  were  pink. 

Near  Oswego,  Indiana  (in  1903  or  1904), 
was  seen  an  albino  robin.  It  was  not  a  clean 
white,  but  was  tinged  a  slightly  brownish  or 
dirty  hue.  The  bird  was  clearly  seen  at  fairly 
close  range  and  its  identification  could  not 
have  been  mistaken. 

In  1909  a  family  of  gray  squirrels,  attracted 
by  the  abundant  supplies  of  nuts,  etc.,  prof- 
fered them,  nested  in  a  tree  in  the  yard  near 
a  house  in  the  edge  of  the  town  of  Marietta, 
Ohio.  One  of  the  squirrels,  the  male,  was  a 
complete  albino.  Three  of  the  young  were 
albinos  and  one  was  a  normally  pigmented 
individual  The  mother  was  accidentally 
killed  and  the  young  died.  The  following  sea- 
son an  albino  young  one  was  captured  and  was 
kept  in  captivity  until  maturity.  It  was  a 
pure  albino  with  white  hair  and  characteristic 
pink  eyes.  In  all  to  the  present  time  there  are 
said  to  have  been  eleven  albino  squirrels  known 
in  that  locality. 

In  1907  while  collecting  the  common  aquatic 
isopod^  Asellua  communis,  in  a  spring  stream 
at  Arlington,  Mass.,  I  found  a  number  of  pure 
albinos.  The  albinos  were  fairly  abundant, 
there  being  perhaps  one  albino  to  eight  or  ten 
of  the  normally  pigmented  individuals.  In 
January,  1910,  and  again  in  1911  albino 
AselltLs  were  found  at  the  same  spring. 

In  a  small  artificial  pond  in  the  Catskill 
Mountains  last  October  the  writer  saw  what 
he  confidently  believes  to  have  been  an  albino 
newty  Diemyciylus  virideseens.  The  animal 
was  near  the  edge  of  the  pool  and  escax>ed  into 
deep  water.  It  could  not  be  located  on  subse- 
quent visits  to  the  pond,  only  a  portion  of 
whose  margin  was  readily  accessible  for  obser- 
vation. The  individual  was  pairing  when 
seen  and  was  apparently  a  female.  There 
were  many  newts  in  the  pond,  on  some  of 
which  the  black  pigment  was  not  very  con- 
spicuous, but  this  one  appeared  so  distinctly 
a  clear  uniform  light  orange  yellow  that  its 
identification  as  an  albino  seemed  fairly  safe. 
It  appeared  very  much  to  resemble  in  general 
body  color  an  albinic  or  xanthic  specimen  of 
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the  salamander,  Spelerpes  hilineatus,  recently 
kept  for  several  months  at  this  laboratory. 

Arthur  M.  Banta 

Station  ros  Experimental  Evolution, 
Gold  Spring  Harbor^  N.  Y. 

ALBINISM    in    the    ENOUSH    SPARROW 

The  notes  on  albinism  in  the  English  spar- 
row (Passer  domesticus)  appearing  in  Soienoe 
of  January  1  and  February  12  suggest  the  de- 
sirability of  placing  on  record  certain  similar 
observations  made  by  the  present  writer. 
While  residing  in  Chicago,  from  June,  1904, 
to  May,  1908,  I  noted  English  sparrows  show- 
ing partial  albinism  in  the  streets  on  many 
occasions.  The  extent  of  the  white  markings 
on  these  birds  varied  from  a  few  feathers  to 
perhaps  a  third  or  a  fourth  of  the  whole  bird, 
no  pure  white  individual  being  seen.  The 
striking  feature  of  the  occurrence  of  these 
white  marked  birds  was  their  abundance  in  the 
late  summer  and  early  fall  of  each  year.  At 
that  season  partial  albinos  were  seen  at  least 
several  times  a  week,  sometimes  daily  for  three 
or  four  days.  By  early  spring  these  abnormal 
birds  had  disappeared;  at  any  rate  I  have  no 
notes  regarding  their  observation  at  that  time 
of  the  year.  From  these  facts  it  would  seem 
as  though  the  numerous  white-spotted  birds 
seen  in  the  fall  were  immatures  of  the  previ- 
ous summer.  Also  for  some  reason,  perhaps 
connected  with  their  conspicuous  appearance, 
but  few  of  them  survived  until  the  beginning 
of  the  following  breeding  season. 

The  common  appearance  of  partial  albinism 
in  the  English  sparrow  in  a  country  where  it 
has  been  recently  introduced  through  human 
agency,  as  compared  with  the  rarity  of  this 
phenomenon  among  most  native  birds,  is  sug- 
gestive of  this  being  in  some  way  an  outcome 
of  unusual  conditions  surrounding  the  species 
in  its  adopted  home.  In  the  absence  of  data 
regarding  the  sparrow  in  its  native  land,  how- 
ever, this  is  mere  speculation. 

Observations  along  the  same  line  regarding 
another  species  of  bird  may  have  some  signif- 
icance. In  southern  California  the  Brewer 
blackbird  {Euphagus  cyanocephalus)  has  taken 
most  kindly  to  the  altered  conditions  brought 


about  by  settlement  of  the  country,  breeding 
in  the  shrubbery  of  parks  and  gardens,  and 
feeding  on  tiie  lawns  throughout  the  towns. 
In  Exposition  Park,  Los  Angeles,  the  broad 
stretches  of  lawn  have  been  particularly  attrac- 
tive to  these  grackles,  and,  especially  in  the  f  all| 
they  gather  here  in  large  flocks.  Partial  albin- 
ism among  these  birds,  just  as  with  tiie  Eng- 
lish sparrows  seen  about  Chicago,  is  of  common 
occurrence  in  the  late  summer  and  fall,  on 
several  occasions  two  or  even  three  white- 
spotted  birds  being  in  sight  at  the  same  time. 
The  white  areas  of  the  birds  observed  were  al- 
ways of  smaU  size.  None  of  these  abnormal 
individuals  has  been  noted  in  the  spring.  The 
question  again  suggests  itself  as  to  whether 
these  grackles  are  not  afiPected  by  something 
in  the  altered  environment,  the  changed  condi- 
tions having  been  obviously  most  favorable  to 
the  species  and  conducive  to  great  increase  in 
numbers. 

In  this  connection,  however,  it  is  interesting 
to  note  that  still  another  bird,  the  house  finch 
{Oarpodacus  mexieanus  frontalis),  which  has 
so  adapted  itself  to  urban  conditions  as  prac- 
tically to  occupy  in  the  towns  of  the  south- 
west the  position  held  elsewhere  by  the  Eng- 
lish sparrow,  in  all  its  vastly  increased  num- 
bers shows  no  tendency  toward  albinism,  at 
any  rate  no  more  than  any  other  native  bird. 

H.  S.  Swarth 
Mussuic  or  History,  Science  and  Art, 
Los  Angeles,  Calif. 

To  the  Editor  of  Soienoe:  On  page  26  of 
the  current  volume  of  Soienoe  Mr.  P.  J. 
O'Gara  asks  for  information  regarding  albin- 
ism among  English  sparrows.  I  have  fre- 
quently seen  nearly  white  specimens,  especially 
in  New  York  City,  but  never  any  that  were 
entirely  white.  I  believe  that  albinism  occurs 
more  frequently  in  this  species  than  in  any 
other,  because  the  natural  enemies  that  pick 
off  the  conspicuous  individuals  of  other  spe- 
cies do  not  dare  to  molest  the  sparrows  in  their 
close  proximity  to  man.  Thus  individuals 
with  albinistic  tendencies  are  enabled  to  breed 
and  these  tendencies  are  transmitted  to  their 
offspring.      Maunsell  Sohieffelin  Crosbt 
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I  To  THE  Editor  of  Soienoe  :  In  the  issue  of 

Science  for  January  1,  there  is  a  note  by  P. 
J,  O'Gara  on  albinism  in  the  English  spar- 
row. As  he  asks  for  further  observations  I 
may  say  that  I  do  not  believe  partial  albinism 
is  at  all  rare  in  the  English  sparrow.  Although 
I  have  not  recently  observed  any  in  this  part 
of  the  country,  some  years  ago,  when  living 
in  Oregon,  I  used  frequently  to  see  English 
sparrows  that  were  partial  albinos  associating 
with  normal  members  of  the  same  species. 

E.  L.  Washbubn 
Exphoment  Station, 
State  University, 
Minneapolis,  Minn. 

With  reference  to  Dr.  O^Gara's  note  on  the 
above  subject  in  your  issue  of  January  1^  1915, 
I  may  state  that  in  England  it  is  of  compara- 
tively common  occurrence.  Cases  are  fre- 
qnenily  reported  in  the  Field  newspaper,  and 
I  have  known  of  three  examples  myself.  Par- 
tially white  birds  are  by  no  means  rare. 

I  also  possess  a  specimen  procured  by  my 
brother  at  Mosul  in  Asia  Minor. 

O.  Bathubst  Hont 

4  Beaufort  Boad, 
CLtrFON,  Bristol,  England 

To  the  Editor  of  Scienoe:  In  your  issue 
of  January  1,  Dr.  P.  J.  O'Qara,  of  Salt  Lake 
City,  TJtah,  states  that  on  several  occasions 
last  summer  he  saw  a  single  female  English 
sparrow  {Passer  domesticue)  in  the  busy 
streets  of  Salt  Lake  City  with  a  pure  white 
plumage.  He  had  never  seen  any  reference 
to  albinism  in  the  English  sparrow,  and  he 
asks  if  other  observers  have  found  this  char- 
acter to  be  common  in  that  bird. 

In  reply,  I  may  say  that  albino  sparrows  are 
fairly  frequently  seen  in  different  parts  of 
New  Zealand.  I  have  about  600  correspond- 
ents in  the  domain  who  send  me  notes  on  nat- 
ural history,  and  I  have  received  from  them 
about  a  score  of  albino  sparrows.  These  birds 
were  first  introduced  into  New  Zealand  in 
1867,  and  now  are  the  worst  of  all  the  bird 
pests.  Albinism  also  is  not  tmusual  in  the 
English  blackbird  (Turdtts  merula)  in  New 
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Zealand;  several  complete  albinos  have  been 
reported  to  me. 

It  is  interesting  to  note  that  our  native 
birds  show  a  very  marked  tendency  towards 
albinism.  There  are  few  species  of  native 
birds  that  do  not  show  this  tendency.  It  is 
very  noticeable  in  the  Kiwi  (Apteryx),  whose 
soft,  fluffy  plumage,  when  xKire  white,  is  sur- 
passingly beautiful.  Our  native  birds  also 
have  a  tendency  towards  melanism,  but  this  is 
not  so  marked  as  the  albinistic  characteristic. 

Jas.  Drummond 

Christchttrch,  N.  Z. 


QUOTATIONS 

AN  ATTAOK  on  the  HEALTH  LAW  OF  NEW  YORK 

STATE 

Last  week  we  commented  briefly  upon  the 
first  annual  report  of  the  New  York  State 
Public  Health  Council,  congratulating  our 
fellow  citizens  upon  the  results  of  the  council's 
activities  and  upon  the  framing  of  a  new 
sanitary  code  for  the  state.  And  even  as  we 
were  penning  the  lines  several  bills  were  being 
introduced  into  the  state  legislature  which,  if 
adopted,  would  seriously  cripple  the  work  of 
the  commissioner  of  health  and  nullify  the 
new  sanitary  code. 

These  bills,  fathered  by  Assemblyman  Hin- 
man  of  Albany,  five  in  number,  are  in  the 
shape  of  amendments  to  the  public  health  law. 
The  first  (Int.  1661)  is  directed  against  the 
commissioner  of  health  and  instead  of  the 
present  injunction  that  he  ''shall  not  engage 
in  any  occupation  which  would  conflict  with 
the  performance  of  his  ofBcial  duties,"  orders 
that  he  "shall  devote  his  entire  time  to  the 
duties  of  his  office."  This  is  perhaps  the  least 
objectionable  of  the  proposed  amendments, 
apart  from  the  insulting  innuendo  concealed 
in  it,  for  the  duties  of  the  commissioner  of 
health  are  so  exacting  as  practically  to  demand 
his  entire  time  in  any  case.  The  second  bill 
(Int.  1600)  will,  if  it  becomes  a  law,  seriously 
interfere  with  the  sanitary  work  in  the  state, 
for  it  reduces  the  number  of  sanitary  districts 
from  a  minimum  of  twenty  to  a  maximum  of 
ten,  and  at  the  same  time  fixes  the  salary  of 
the  sanitary  supervisor  of  each  district  at  a 
maximum  of  $2,600.    In  other  words,  it  doubles 
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the  labors  of  the  sanitary  supervisor  and  re- 
duces his  salary  about  20  per  cent.  The  third 
amendment  (Int.  1601)  makes  permissive,  in- 
stead of  mandatory,  the  establishment  of  divi- 
sions in  the  State  Department  of  Health  and 
gives  the  commissioner  the  power  to  increase 
or  decrease  the  number  of  these  divisions,  to 
consolidate  them,  or  to  change  the  name  of 
any  division  at  his  pleasure.  This  is  an  alto- 
gether unnecessary  interference  with  the  exist- 
ing law,  and  if  it  had  any  effect  it  would  be  in 
the  line  of  decreased  efficiency  as  making  the 
divisions  impermanent  and  liable  to  change 
at  the  whim  of  any  one  in  power  for  the  time 
being.  The  fourth  amendment  (Int  1602) 
strips  the  Public  Health  Council  of  its  power 
to  define  the  qualifications  of  directors  of  divi- 
sions, sanitary  supervisors,  local  health  officers, 
and  public  health  nurses  hereafter  appointed. 
The  introducer's  object  in  this  amendment  is 
not  apparent,  but  the  result  of  its  enactment 
would  inevitably  be  to  open  these  appointments 
to  unqualified  persons  and  to  create  a  number 
of  jobs  to  be  given  in  reward  for  political  serv- 
ices. The  fifth  and  worst  of  this  series  of 
bad  bills  (Int.  1603)  would  deprive  the  Public 
Health  Council  of  the  power  to  establish  sani- 
tary regulations,  would  delegate  this  to  the 
legislature,  and  would  even  abolish  the  present 
sanitary  code  unless  it  shall  be  approved  by 
the  present  legislature — and  how  much  chance 
it  would  have  of  being  approved  by  a  legis- 
lature which  had  already  adopted  these  amend- 
ments one  can  well  imagine. 

These,  briefly  stated,  are  the  bills  by  the  en- 
actment of  which  it  is  proposed  to  impair  the 
efficiency  of  the  health  department  and  to 
vitiate  the  work  it  has  already  accomplished. 
What  may  be  the  reason  for  the  introduction 
of  these  bills  it  is  difficult  to  understand. 
Their  passage  would  not  be  in  the  interests 
of  economy,  for  the  worst  of  them,  if  passed, 
would  not  save  the  state  a  dollar,  and  others 
would  rather  increase  the  expenses  of  health 
administration  by  reducing  the  efficiency  of 
the  department,  by  putting  the  formulation 
of  a  new  code  in  the  hands  of  inexperts  and  of 
men  ignorant  of  sanitary  science,  and  by  open- 
ing  many  of  the  most  responsible  i>ositions  to 


incompetents.  No  business  can  save  money  in 
that  way.  The  entire  appropriation  asked  for 
by  the  health  department  is  only  about  $400,- 
000 — a  paltry  sum  in  comparison  with  the 
saving  of  lives  and  of  dollars  as  well,  which 
it  is  certain  will  result  if  the  present  law  is 
let  alone. 

As  a  direct  result  of  the  work  of  the  depart- 
ment during  the  past  year  there  are  two  thou- 
sand persons,  one  thousand  of  them  children, 
alive  to-day  in  this  state,  outside  of  New  York 
City,  who  would  have  been  in  their  graves  but 
for  the  efforts  of  Dr.  Biggs  and  the  Health 
Council.  Are  Mr.  Hinman  and  his  colleagues 
in  the  legislature  willing  to  let  these  and  three 
or  four  thousand  others  (for  the  life  saving 
in  public  health  work  is  cumulative)  die  next 
year  in  order  to  save  thirty-five  thousand  dol- 
lars in  the  salaries  of  the  sanitary  supervisors 
who  are  to  be  dropped? 

We  can  not  believe  the  legislature  will  pass 
these  reactionary  amendments  or,  if  it  does, 
that  the  governor  will  sign  them.  But  it  will 
be  better  to  spare  both  the  legislature  and  the 
governor  trouble  by  killing  the  bills  in  com- 
mittee. This  would  doubtless  be  their  fate  if 
every  physician  would  at  once  file  his  protest 
with  the  chairmen  of  the  committees  which 
now  have  the  bills  under  consideration.  In 
such  protest  the  bills  should  be  referred  to  by 
their  introductory  numbers  and  the  protest 
should  be  addressed  to  the  chairman  of  the 
respective  committee  as  follows:  Introduction 
Number  1561  (the  first  one  above  mentioned), 
Judiciary  Committee,  Assemblyman  Frank  B. 
Thorn,  chairman ;  Int.  1600,  Ways  and  Means 
Committee,  Assemblyman  Alexander  Mac- 
donald,  chairman;  Int  1601,  1602  and  1603, 
Public  Health  Committee,  Assen^lyman  Gil- 
bert T.  Seelye,  chairman.  We  need  not  add 
that  prompt  action  is  needed  to  save  the  state 
from  this  threatened  calamity. — New  Torh 
Medical  Record. 


SCIENTIFIC  BOOKS 

Biology.  By  Gary  N.  Calkins,  professor  of 
protozoology  in  Columbia  University.  New 
York,  Henry  Holt  &  Co.  1914.  Pp.  i-viii-f 
241.    101  figures. 
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This  text-book  is  frankly  based  upon  the  well- 
known  earlier  work  of  Sedgwick  and  Wilson 
and  follows  it  closely  in  subject-matter,  method 
and  illustrations.  It  is,  however,  even  more 
strictly  of  the  informational  tyi>e  and  omits 
all  reference  to  practical  exercises  or  labora- 
tory directions.  The  physiological  side  of  the 
subject  is  emphasized.  In  the  order  of  treat- 
ment the  present  work  departs  from  the  plan 
of  its  prototype  and  substitutes  the  logical 
course  of  proceeding  from  the  simple  forms 
to  the  complex,  for  the  more  practical  one 
of  introducing  the  student  to  the  subject 
through  contact  with  an  organism  of  such  size 
that  it  can  be  studied  by  the  ordinary  method 
of  observation.  For  most  teachers  this  would 
seem  to  be  a  change  of  doubtful  expediency. 
While  the  fern  and  earthworm  are  still  con- 
sidered at  some  lengdi,  other  types  {Ameha 
and  other  Protozoa,  Hydra,  Homarus)  receive 
as  much  attention.  In  each  case,  however,  the 
particular  form  is  studied  in  connection  with 
some  biological  principle  which  it  illustrates. 
The  amoeba  typifies  the  activities  of  one-celled 
animals;  hydra,  the  nature  of  animals  with 
tissues;  the  earthworm,  the  conditions  devel- 
oping where  organ  systems  are  present;  the 
lobster,  a  more  complex  condition  of  organ 
systems  involving  the  subject  of  homology. 
More  briefly  the  nature  of  one-celled  plants  is 
treated  in  connection  with  yeast  and  bacteria; 
parasitism,  as  exhibited  by  Tc^nia,  is  discussed; 
and  animal  associations,  adaptations  against 
parasites,  and  the  mechanism  of  immunity  are 
appropriately  presented.  A  series  of  these 
general  subjects,  including  animal  descent^  evo- 
lution, conformity  to  type,  somatic  and  germ 
plasm,  and  Mendelism,  appears  in  the  last 
chapter  of  the  book,  wherein  the  most  recent 
work  receives  attention. 

General  biology  is  defined  by  the  author  as 
the  science  which  deals  with  "the  funda- 
mental principles  of  living  matter"  and  he 
then  outlines  specifically  seven  subdivisions 
which  embrace  practically  the  entire  realms 
of  morphology  and  physiology.  That  the  re- 
cognition of  such  a  subject  as  general  biology 
is  purely  a  matter  of  expediency  is  admitted 
when  the  author  states  that  a  thorough  study 
of  any  one  of  the  seven  topics  would  compass 


the  whole  field.  The  purpose  of  general  biol- 
ogy, is,  however,  conceived  to  be  that  of  form- 
ing a  foundation  upon  which  the  other  more 
si>ecific  subjects  can  be  built.  It  is  the  thought 
of  the  author,  and  of  others  who  write  similar 
books,  that  students  can  be  made  acquainted 
with  the  main  biological  conceptions  through 
a  course  designed  for  this  specific  purpose  in- 
stead of  acquiring  the  knowledge  as  a  result  of 
personal  experience  with  many  animals  and 
plants.  The  large  results  of  biological  research 
are  presented  to  the  beginner  before  he  is 
much  acquainted  with  the  varied  materials 
manifesting  the  properties  of  living  matter. 

Whether  this  method  is  the  best  for  use  with 
an  elementary  class  in  the  freshman  or  sopho- 
more year  of  a  college  course  is  open  to  ques- 
tion. Much  depends  upon  the  circumstances 
in  each  institution.  It  may  be  said,  in  a  gen- 
eral way,  that  the  observational  sciences  won 
a  place  for  themselves  in  the  curriculum  be- 
cause they  promised  a  training,  through  per- 
sonal experience,  that  could  not  be  obtained. in 
subjects  which  are  studied  merely  from  books. 
Information  comes  thus  as  a  result  of  dis- 
covery, and  with  knowledge  comes  training. 
Not  only  are  facts  gained  but  the  method  of 
their  acquisition  appears  through  repeated 
experience  with  concrete  examples.  The  stu- 
dent is  not  told  that  the  lobster  has  twenty 
somites  in  its  body,  but  he  is  asked  to  discover 
for  himself  the  number  present  in  a  certain 
specimen.  He  is  not  offered  the  generaliza- 
tion that  all  normal  lobsters  have  the  same 
number,  but  he  is  led  to  form  this  conclusion 
himself  through  opportunities  for  comparison 
with  other  representatives  of  the  species  and 
by  means  of  the  collective  experiences  of  his 
fellow  students.  He  is  not  told  that  there  is 
a  large  group  of  branchiate  arthropods  char- 
acterized by  this  fundamental  organization, 
but  he  is  guided  to  the  formation  of  such  a 
conception  by  the  observation  that  a  consider- 
able number  of  such  animals,  although  differ- 
ing in  many  other  ways,  presents  a  repetition 
of  the  same  numerical  condition.  Experience^ 
not  authority,  is  the  guide ;  the  goal  is  a  devel- 
opment of  the  power  of  accurate  observation 
and  the  formation  of  judgments  based  upon 
such  observations,  not  the  acquisition  of  cer- 
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tain  facts  relating  to  a  group  of  objects^ 
known  as  plants  and  animals,  as  distinguished 
from  other  facts  relating  to  non-living  objects, 
or  from  still  other  facts  concerning  human 
activities  in  methods  of  expression  or  of 
living.  The  path  of  each  student  in  his  ap- 
proach to  this  goal  is  his  own,  and  it  varies 
in  infinite  degrees  from  all  others — ^no  beaten 
track  of  conformity  to  text  assures  his  arrival. 

''  But  hold ! ''  says  the  efficiency  expert  of 
the  curriculum  makers,  ''Will  the  student 
learn  all  about  plants  and  animals  in  the 
course  in  biology,  will  he  be  able  to  identify 
and  name  those  forms  he  comes  in  contact 
with,  will  he  know  about  the  nature  of  his  own 
body  and  of  his  relation  to  other  animals! 
We  want  the  student  thoroughly  grounded  in 
the  principles  of  biology,  so  make  a  book  and 
teach  him  these  things.  For  this  purpose  you 
may  have  him  for  one  twenfy-fifth  of  his  col- 
lege course."  And  so  there  is  much  writing  of 
books  and  the  puzzled  teacher  tries  first  one 
and  then  the  other.  Something  is  the  matter 
with  each  one,  so  finally  he  makes  a  book  of 
his  own.  If  he  has  decided  that  the  efficiency 
expert  of  the  curriculum  makers  is  right  and 
that  a  certain  group  of  facts,  presented  to  the 
students  for  their  acceptance  or  rejection  is  the 
proper  content  of  a  course  he  emerges  from 
his  trials  very  comfortably  and,  educationally, 
lives  happily  ever  after. 

Of  the  numerous  efforts  to  supply  the  de- 
mand for  text-books  which  shall  inform  stu- 
dents regarding  the  principles  of  biology,  that 
of  Calkins  is  one  of  the  most  satisfactory. 
Doubtless,  in  his  own  laboratory,  the  book  oc- 
cupies a  proper  place  in  relation  to  the  indi- 
vidual work  of  the  student;  but  it  probably 
would  not  be  far  from  the  truth  to  assume  that, 
even  under  these  favorable  conditions,  the 
element  of  individual  effort  is  small.  In  the 
hands  of  the  dependent  teacher  even  this  rem- 
nant would  disappear.  When  a  descriptive 
text  is  used  it  results,  under  the  best  condi- 
tions of  laboratory  work,  in  confirmation  by 
the  student  of  facts  studied  in  the  book;  in 
the  absence  of  proper  laboratory  opi>ortunitieB 
the  course  based  upon  it  becomes  merely  an- 
other informational  subject  and  the  test  of 
its   accomplishment   purely   one   of  memory. 


The  distinction  between  the  observational  sci- 
ences and  languages,  history  and  other  sub- 
jects presented  on  the  basis  of  authority, 
largely  disappears  in  the  former  alternative 
and  entirely  so  in  the  latter.  Undoubtedly 
the  subject-matter  of  biology  would  well  war- 
rant its  inclusion  in  a  college  course,  but  in 
the  face  of  the  opportunities  for  training  stu- 
dents in  making  accurate  observations,  form- 
ing independent  judgments  and  developing 
logical  habits  of  thought — qualities  that  are 
always  so  much  needed — how  poor  is  the  re- 
turn! It  is  not  to  be  denied  that  it  is  easier 
to  inform  students  than  it  is  to  train  them; 
it  is  not  to  be  denied  that  there  is  a  large 
popular  demand  that  schools  should  instruct 
their  students  upon  matters  which  will  be  of 
immediate  ''  practical "  use  to  them  later.  But 
it  is  the  duty  of  schools  to  recognize  that  real 
education  is  training,  and  so  to  devise  and 
administer  their  curricula  as  to  provide  this 
training,  to  the  best  advantage,  for  the  vari- 
ous types  of  mind  that  are  to  be  educated.  In 
furthering  this  purpose  the  subject  of  biology 
offers  unique  and  valuable  opportunities  to 
develop  the  powers  of  observation,  comparison 
and  judgment  through  personal  experience 
with  the  scientific  method.  In  view  of  the 
great  significance  of  this  method  in  our  past 
achievements,  and  of  its  promise  for  the  future 
betterment  of  society,  it  is  encumbent  upon 
teachers  of  those  subjects,  in  which  it  is  best 
emphasized,  to  insist  that  they  be  given  time 
and  opportunity  to  teach  in  ways  calculated  to 
render  effective,  to  the  largest  degree,  its 
operation  in  the  activities  of  their  students. 

C.  E.  MoCluko 

An  Introduction  to  the  Study  of  FossiU 
(Planta  and  Animals).  By  Hebvet  Wood- 
BUBN  Shimeb.  New  York,  The  Macmillan 
Co.    1914. 

In  most  sciences  it  is  a  remarkable  year 
which  does  not  produce  at  least  one  text-book, 
but  paleontology  has  been  taught  in  this  coun- 
try for  eighty  years  before  the  api>earanoe  of 
this,  the  first  strictly  American  elementary 
text-book  of  paleontology.  Amos  Eaton  seems 
to  have  been  the  first  American  teacher  to 
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present  this  subject  to  students,  and,  as  a 
teaclier,  is  only  the  grandfather  or  great-grand- 
father of  the  present  generation,  for  James 
Hall  was  his  pupil,  and  it  is  well  known  how 
many  owe  their  training  directly  or  indirectly 
to  him.  It  is  probable  that  few  of  the  Amer- 
ican paleontologists,  excepting  those  who  haye 
graduated  since  1900,  received  any  formal  inr 
struction  in  paleontology,  the  general  method 
being  to  set  before  the  pupil  a  tray  of  fossils 
and  the  "Paleontology  of  New  York,''  and 
await  the,  sometimes  tardy,  results  of  self- 
development.  This  meant,  of  course,  a  very 
long  period  of  training,  and  the  consequent 
discouragement  of  many  who  might  other- 
wise have  pursued  the  subject.  This  somewhat 
haphazard  method  was  due,  I  believe,  largely 
to  the  absence  of  any  suitable  text^book.  These 
remarks  do  not,  of  course,  refer  to  the  verte- 
brate paleontologists  who  have  in  the  main 
been  zoologists,  and  who  trace  a  very  different 
and  by  no  means  parallel  line  of  descent. 

English  text-books  have  been  available  and 
naed  to  some  extent.  First  Nicholson  (1872, 
then  at  Toronto),  later  Nicholson  and  Lydecker 
(1889)  were  used,  but  these  books  were  too 
compendious  for  introductory  work,  and  have 
now  long  been  out  of  date.  Next  came  Wood's 
excellent  little  book  (1893),  now  in  its  fourth 
edition,  but  this  text  covered  only  invertebrate 
paleontology  and  is  much  better  adapted  for 
the  use  of  students  in  England  than  those  in 
America.  Finally  came  the  English  revision 
of  Zittel's  text-book  (1900,  2d  ed.,  1913),  which, 
though  really  a  reference  book,  has  been  the 
background  of  the  modem  teaching  of  the 
subject  in  America.  This  book,  valuable  as  it 
is,  can  not  be  placed  in  the  hands  of  beginners^ 
and  all  teachers  will  welcome  the  appearance 
of  the  present  volume,  a  book  which  has  been 
definitely  planned  to  meet  the  needs  of  the 
novice,  and  which  covers,  in  an  elementary 
way,  all  branches  of  the  subject. 

The  introduction  of  28  pages  is  devoted 
largely  to  an  excellent  discussion  of  fossils  and 
states  of  preservation.  Personally,  the  re- 
viewer regrets  the  api>earance  of  the  words 
fossilization  and  fossilized  in  this  chapter. 
While  these  terms  may  be  logically  defined, 
they  are  seldom  logically  used,  and,  once  set 


before  a  student^  no  amount  of  warning  will 
prevent  his  use  of  them  in  a  sense  implying 
some  alteration  of  the  original  substance. 

Pages  29  to  82  contain  a  brief  presentation 
of  some  of  the  more  important  facts  concern- 
ing fossil  plants.  It  would  manifestly  be  im- 
possible to  write,  in  55  pages,  an  introduction 
to  the  study  of  paleobotany,  but  the  author  has 
made  a  wise  choice  of  the  points  of  more  gen- 
eral interest  and  includes  as  much  as  it  is  pos- 
sible to  use  in  an  ordinary  introductory  course 
in  paleontology. 

The  Invertebrata  occupy  pages  83  to  320.  In 
this  part  of  the  book  the  author  follows  uni- 
formly the  plan  of  presenting  first  a  somewhat 
complete  description  of  a  typical,  if  possible, 
modem,  example  of  each  important  group,  de- 
scribing the  morphology,  physiology,  and  to 
some  extent  the  habits  of  the  particular  ani- 
mal discussed.  Thus,  under  the  protozoa, 
AmcBba  proteus  is  described  as  a  type  of  the 
phylum,  while  at  the  other  end  of  the  section, 
in  the  phylum  Arthropoda,  GavtibaTua  is  de- 
scribed as  a  type  of  the  class  Crustacea,  and 
Triarthrus  as  a  type  of  the  subclass  Trilobita. 
Following  the  description  of  the  type  comes  a 
general  discussion  of  the  group,  relating  par- 
ticularly to  those  members  found  as  fossils, 
and  finally  a  brief  description  of  some  of  the 
more  important  genera.  Some  paleontologists 
will  doubtless  criticize  the  amount  of  space 
devoted  to  the  morphology  and  particularly 
the  physiology  of  modem  forms,  but  those  of 
us  who  have  to  teach  know  that  students 
rarely  come  to  us  with  the  kind  of  zoological 
training  which  would  best  fit  them  to  take  up 
paleontology,  and  to  have  in  one  book  the 
zoology  and  paleontology  will  be  of  the  utmost 
use  to  us. 

Pages  321  to  402  contain  the  description  of 
the  Chordata,  the  cat  being  taken  as  a  type  of 
the  Vertebrata.  This  part  of  the  book  is  neces- 
sarily, from  its  briefness,  somewhat  less  tech- 
nical than  the  preceding  part,  but  gives  a 
good  r^sum6  of  the  important  structural  fea- 
tures of  the  various  groups  of  vertebrates,  and 
of  the  phylogenies  of  several  families.  It  is 
usually  found  that  this  part  of  the  subject  is 
of  much  greater  interest  to  the  student  and 
general  public  than  any  other  part,  and  it  is 
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to  be  regretted  that  the  limits  of  the  book 
did  not  allow  a  somewhat  more  expanded  treat- 
ment, especially  of  the  Beptilia  and  Primates. 

On  pages  403  to  406  one  finds  a  brief  bibli- 
ography of  some  of  the  more  important  books 
on  subjects  treated  in  the  volume,  and  then 
follow  three  pages  giving  in  tabular  form  the 
geological  time  scale  and  the  geological  ranges 
of  the  principal  classes  of  plants  and  animals. 
The  remaining  39  pages  are  devoted  to  an 
unusually  full  index  and  glossary. 

The  illustrations  in  the  book  deserve  special 
mention.  They  are  very  numerous,  and  an  un- 
usually large  number  are  original  or  redrawn 
for  this  work,  and  all  are  remarkably  clear, 
well  executed,  and  well  reproduced.  The 
figures  of  the  echinoid,  pages  167  and  168,  may 
be  particularly  noted  for  their  delicacy  and 
clearness.  Altogether  the  illustrations  are 
better  than  those  usually  found  in  an  elemen- 
tary text-book. 

A  very  useful  feature  is  the  practise  through- 
out the  book  of  giving  the  derivation  of  the 
generic  and  other  group  names.  The  ques- 
tions, designed  to  direct  laboratory  work  in 
connection  with  the  text,  will  be  of  more  or 
less  value,  according  to  the  individual  teacher. 
They  serve  as  a  review  for  the  reader  and 
draw  attention  to  the  important  points  in  the 
descriptions.  The  book  is  of  convenient  size, 
the  type  good,  and  though  certain  paragraphs 
and  the  questions  are  set  in  another  font  from 
the  main  part  of  the  text,  the  differences  are 
not  so  great  as  to  mar  the  appearance  of  the 
page,  and  are  by  no  means  comparable  to  the 
**  fine  print "  of  a  generation  ago. 

As  a  text  for  an  introductory  course  in 
paleontology  the  book  strikes  one  as  especially 
well  balanced  and  well  done.  It  will  also  be 
found  extremely  useful  to  the  students  of 
zoology  and  historical  geology,  and  furnishes 
us  with  an  answer  to  the  question  put  so  often 
to  a  geologist  or  paleontologist:  ''Where  can 
I  find  a  book  about  fossils  which  I  can  read 
without  first  studying  paleontology!  " 

This  review  is  not  meant  either  as  a  eulogy 
or  as  a  criticism  of  the  book  in  hand,  but  the 
writer  is  aware  that  the  text  does  contain  some 
small  slips,  of  the  kind  so  peculiarly  annoying 
to  the  author,  but  so  difficult  to  detect  in  proof- 


reading. Most  of  these  are  small  things 
which  are  either  so  obvious  as  to  be  without 
danger  to  the  student,  or  things  which  would 
be  apparent  only  to  the  specialist,  and  may 
easily  be  corrected  in  a  later  edition.  One 
which  might  perplex  the  beginner  is  on  page 
352,  where  the  Urodela  are  called  Lizards. 
The  others  are  almost  all  in  the  explanations 
of  the  figures. 

Percy  E.  Eaymond 
Habvakd  Univebsitt 


SPECIAL  ABTICLSS 


ON  THE  LIFE  OF  ANIMALS  WITH  SUPPRESSED 
KmNEY    FUNCTION 

Both  clinical  and  laboratory  observations 
agree  in  demonstrating  that  many  of  the  so- 
called  consequences  of  kidney  disease  are  really 
nothing  of  the  kind,  but  must  be  interpreted 
in  some  other  fashion.  Thus,  the  assumption 
that  the  edema  sometimes  found  in  patients 
suffering  from  kidney  disease  is  the  conse- 
quence of  the  disturbed  kidney  function  lacks 
all  support,  for  patients  with  complete  sup- 
pression, or  animals  from  which  both  kidneys 
are  removed,  do  not  show  any  consequent 
edema.  In  fact,  such  patients  and  animals 
steadily  lose  in  weight  unless  si)ecial  efforts 
are  made  to  keep  this  up.  Large,  nephrectom- 
ized  rabbits,  for  example,  will  lose  some  50 
grams  per  day  before  they  succumb  some  four 
to  eight  days  later. 

In  the  same  way  that  clinical  experience 
and  experiment  have  shown  that  the  edema 
accompanying  certain  kidney  disturbances  is 
not  to  be  regarded  as  a  consequence  of  the 
loss  of  kidney  function,  they  prove  also  tiiat 
high  blood  pressure,  cardiac  hypertrophy,  and 
the  clinical  manifestations  of  headache,  stupor, 
coma,  etc.,  so  commonly  regarded  as  "  uremic  ** 
are  not  secondary  to  such  loss  of  kidney  func- 
tion as  so  widely  believed.  The  fact  remains, 
however,  that  even  though  much  revision  is 
necessary  in  our  interpretation  of  the  signs 
and  symptoms  evidenced  by  victims  of  kidney 
disease,  loss  of  kidney  function  is  commonly 
regarded  as  incompatible  with  any  prolonged 
continuance  of  life. 

Why  does  man  or  an  animal  deprived  of  his 
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kidney  function  die?  Since  nephrectomized 
animals  reg^arly  show  a  progressive  loss  in 
weighty  and  since  this  is,  in  the  main,  only 
water,  a  first  reason  for  death  might  reside  in 
the  gradual  diying-out  of  the  tissues.  Whether 
the  animal  is  fed  or  whether  it  is  starved,  a 
certain  minimum  of  necessary  chemical 
changes  goes  on,  which  continue,  as  long  as  the 
animal  remains  alive.  A  second  reason  for 
the  death  of  the  kidneyless  animal  resides, 
therefore,  in  the  accumulation  of  metabolic 
products  within  the  organism  which  normally 
are  thrown  off  in  the  urine.  A  third  reason 
for  death  (but  one  for  which  at  present  we 
kck  every  experimental  proof)  might  reside 
m  the  loss  of  some  internal  secretion  produced 
by  the  kidney  and  necessary  for  life  of  the 
organism  as  a  whole. 

The  analysis  of  the  conditions  necessary  for 
a  proper  exhibition  of  kidney  activity  would 
seem  to  indicate  that  it  is  the  primary  func- 
tion of  the  kidney  to  secrete  water.  It  secretes 
water  in  proportion  to  the  amount  brought  it 
in  a  free  state  in  the  arterial  blood  stream. 
Ab  this  free  water  passes  down  the  uriniferous 
tahules  it  leaches  out  of  the  cells  bordering  it 
and  constituting  the  kidney  parenchyma  the 
dissolved  substances  which  give  urine  its  dis- 
tmguishing  characteristics  (urea,  ammonia, 
creatin,  sugar,  salts,  etc.)  which  substances 
originally  diffused  into  the  kidney  parenchyma 
from  the  blood  stream. 

If  we  ignore  the  matter  of  an  internal 
secretion,  these  considerations,  if  correct,  com- 
pel the  conclusion  that  the  kidney  is  of  im- 
portance to  the  animal,  first,  because  it  is  an 
organ  through  which  water  may  be  lost  when 
present  in  amounts  over  and  above  those  neces- 
sary to  saturate  the  tissues  (saturate  the  hy- 
drophilic  colloids);  and  second,  because  this 
loss  of  water  makes  possible  the  loss  of  certain 
dissolved  substances  which  appear  in  even 
normal  metabolism. 

The  steady  loss  of  water  in  the  ill  or  by  a 
nephrectomized  rabbit,  for  example,  need  not, 
of  course,  be  an  important  element  in  the 
causation  of  death.  Care  in  the  administra- 
tion of  water  by  rectum  or  subcutaneously  can 
overcome  this.  Nor  is  the  inability  to  lose 
much  water  quickly,  as  by  the  kidney  route. 


alone  an  insurmountable  cause  for  death. 
Even  under  physiological  conditions  the 
human  being  not  only  can  but  does  lose  mo;re 
water  from  the  lungs  and  skin  than  through 
the  kidneys.  What  is  missing  is  the  possibil- 
ity of  losing  along  with  the  water  the  various 
dissolved  substances  which  appear  as  the  prod- 
ucts of  metabolism.  If  this  reasoning  is 
sound  it  is  to  be  expected  that,  other  things 
being  equal,  animals  deprived  of  their  kidney 
function  should  live  the  longer  the  "better  the 
possihilities  of  securing  an  adequate  loss  of  dis- 
solved siibstances  along  with  their  water  elimir 
nation.  The  facts  bear  this  out.  The  furred 
animals,  for  example,  which  lose  no  water 
except  through  the  lungs,  after  the  kidneys  are 
removed,  survive  this  operation  little  more 
than  four  to  eight  days.  The  human  species 
with  its  ability  to  sweat  tolerates  loss  of 
kidney  function  some  six  to  twelve  days. 
James  Taggart  Priestley  has  reported  the  case 
of  a  patient  who  lived  22  days  with  complete 
suppression  of  urine.  It  is  considerations  of 
this  kind  that  have  prompted  clinical  workers 
to  resort  to  sweating  and  catharsis  by  way  of 
transferring  to  the  skin  and  gastro-intestinal 
tract  the  functions  which  are  ordinarily  sub- 
served by  the  kidney  whenever  this  organ  is 
pathologically  affected.  But  even  when  ad- 
vantage has  been  taken  of  such  potentialities, 
the  lives  of  patients  with  complete  loss  of 
urinary  function  have  not  been  long. 

It  occurred  to  me  that  it  ought  to  be  possible 
to  observe  a  greater  span  of  life  in  animals 
after  complete  suppression  of  kidney  function 
if  only  it  were  possible  on  the  one  hand  to 
cover  the  needs  for  water  absorption  and  water 
loss,  while  on  the  other,  provision  were  made 
for  an  adequate  loss  of  the  products  of  metab- 
olism which  normally  are  leached  out  by  the 
water  which  passes  through  the  kidney. 

Such  conditions  are  satisfied  in  the  case  of 
the  frog.  Not  only  does  the  frog  cover  its  daily 
needs  for  water  (saturate  its  body  colloids)  by 
spending  a  part  of  its  time  in  the  water,  but 
it  also  loses  under  the  same  circumstances  the 
same  group  of  materials  which  ordinarily  give 
the  urine  its  characteristic  composition.  The 
problem  is  similar  to  that  in  man,  who  loses 
the  same  dissolved  substances  in  the  sweat  that 
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he  loses  in  the  urine,  only  in  less  amount.  The 
frog  does  the  whole  more  easily.  When  sitting 
in  the  water  it  not  only  absorbs  water  to  supply 
its  needs,  but  loses  at  the  same  time  the  non- 
volatile products  of  its  daily  metabolism  (these 
diffuse  into  the  water  from  the  skin  exactly  as 
the  same  substances  in  the  mammal  diffuse 
from  the  kidney  cells  into  the  water  running 
down  the  uriniferous  tubules).  As  I  have  so 
frequently  insisted,  solutions  are  not  absorbed 
or  secretions  given  off  "as  such.'*  While  a 
secretion  of  water  and  of  dissolved  substances 
may  occur  in  the  same  direction,  they  may 
quite  as  easily  take  opposite  ones.  These  con- 
siderations make  it  apparent  why  on  a  priori 
grounds  alone  the  frog  (and  other  amphibia) 
should  he  able  to  tolerate  a  lose  of  kidney 
function  better  than  land  animals. 

Experiment  has  justified  the  conclusion^  I 
tried  originally  to  bring  proof  in  this  direction 
by  cutting  the  kidneys  out  of  frogs.  The 
operation  is  not  only  difficult,  but  fails  because 
of  the  anatomical  peculiarities  which  char- 
acterize the  circulation  in  these  animals. 
Since  the  venous  blood  returning  from  the  legs 
passes  through  the  kidneys,  their  excision  is 
followed  by  an  edema  of  the  hind  legs.  To 
escape  this  effect  and  yet  to  exclude  the  ex- 
ternal function  of  the  kidneys,  the  ureters  were 
therefore  tied.  Under  aseptic  precautions  a 
series  of  frogs  were  operated  upon  through  the 
flanks  and  the  ureters  isolated.  They  were 
tied  with  a  first  ligature  close  to  the  kidney  and 
with  a  second  as  near  the  bladder  as  possible, 
the  connecting  segment  of  ureter  being  cut  out. 
These  animals  have  now  lived  since  January  8 
of  this  year  and  are  perfectly  normal. 

My  technical  assistant,  Josef  Kupka,  showed 
me  how  to  keep  these  animals  in  excellent  con- 
dition. They  are  housed  in  glass  boxes  heavily 
padded  with  moist  moss.  Inverted  porcelain 
dishes  with  side  openings  permit  them  to  hide. 
A  shallow  enamel  pan  always  filled  with  fresh 
water  is  placed  at  one  end  of  each  cage.  Every 
few  days  the  frogs  are  fed  live  meal  worms, 
which  they  devour  ravenously.  The  wounds 
heal  completely  two  weeks  after  the  operation. 
At  the  present  writing  the  animals  thus  oper- 
ated are  livelier  and  in  better  physical  condi- 


tion than  the  winter  frogs  comprising  the  stock 
from  which  they  were  chosen. 

The  kidneys  of  the  frog  after  ureteral  liga- 
tion seem  to  suffer  but  slight  if  any  change. 
What  has  been  observed  will  be  discussed  at 
another  time. 

These  experiments  prove  that  frogs  may  live 
for  weeks  after  complete  suppression  of  external 
kidney  function.  If  the  explanation  of  why 
this  is  possible  in  the  frog  is  accepted  as  cor- 
rect, it  not  only  gives  scientific  support  to  long- 
established  empirical  clinical  practises,  but 
emphasizes  the  importance  of  a  closer  analysis 
of  the  conditions  which  may  improve  qualita- 
tively or  quantitatively  the  matter  of  absorp- 
tion and  secretion  of  water  and  absorption 
and  secretion  of  food  and  the  products  of 
metabolism  through  the  skin  and  bowel  in  the 
patient  suffering  from  an  inadequate  kidn^ 
function.  Martin  H.  Fisohek 

ElCHBESa  IiABOBATORY  OF  PHYSIOLOGY, 

Univebsity  op  Cincinnati 


SOCIETIES  AND  ACADEMIES 

THE  CHICAGO  ACADEMY  OF  SGIENCBS 

The  annual  meeting  of  the  Chicago  Academy  of 
Sciences,  held  January  12  at  the  Academy  building 
in  Lincoln  Park,  Chicago,  was  an  occasion  of  spe- 
cial interest.  The  chief  speaker  was  Dr.  Albert  A 
Michelson,  of  the  University  of  Chicago,  who  pre- 
sented in  simple,  untechnical  language  the  results 
of  his  remarkable  studies  on  the  rigidity  of  the 
earth.  Dr.  T.  C.  Chamberlin  reviewed  the  history 
of  the  academy  during  the  past  eighteen  years,  dur- 
ing which  time  he  had  been  president,  and  the  fol- 
lowing officers  for  the  coming  year  were  elected: 

Professor  John  M.  Coulter,  President. 
Professor  Henry  Crew,  First  Vice-president. 
Dr.  Stuart  Weller,  Second  Vice-president. 
Dr.  Wallace  W.  Atwood,  Secretary. 
Mr.  Henry  S.  Henschen,  Treasurer. 

Mr.  La  Verne  Noyes,  president  of  the  board  of 
trustees,  spoke  encouragingly  of  the  present  and 
future  work  in  the  museum.  Mr.  Noyes  is  espe- 
cially interested  in  the  construction  of  habitat 
groups  illustrating  the  natural  history  of  Chicago 
and  vicinity,  and  through  his  personal  supervision 
and  generosity  a  remarkable  series  of  forty-one 
new  groups  was  opened  for  inspection  at  the  dose 
of  the  business  meeting.  Dr.  Wallace  W.  Atwood, 
of  Harvard  University,  who  has  held  the  secretary- 
ship of  the  academy  during  the  last  few  years,  and ' 
been  associated  with  the  academy  boards  in  the  or- 
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ganization  of  the  museum  an<l  in  the  promotion  of 
edueational  work,  returned  to  Ghieai^o  to  address 
this  meeting  on  the  "Progress  of  the  Museum 
Work  during  the  Past  Year. '  * 

The  "Celestial  Sphere,''  which  was  recently  in- 
stalled in  the  Academy  building,  was  open  for  in- 
spection, and  demonstrations  were  given  at  fre- 
quent intervals.  In  this  apparatus  all  of  the 
blighter  stars  which  are  ever  visible  from  the  Chi- 
cago region  are  represented  in  their  appropriate 
places  and  with  their  appropriate  magnitudes.  By 
eleetrical  power  the  sphere  is  rotated,  so  that  the 
stars  follow  precisely  similar  courses  to  the  ap- 
parent motion  of  the  fixed  stars  in  the  heavens.  In 
eleven  and  one  half  minutes  the  sphere  completes 
one  rotation. 

The  policy  of  the  museum  during  the  past  few 
years  has  been  to  limit  its  new  exhibits  to  those  il- 
lustrating the  natural  history  of  the  Chicago  re- 
gion. Thus  the  birds,  mammals,  insects,  reptiles 
and  flowers  of  Chicago  and  vicinity  have  been 
placed  on  exhibition.  Every  pains  is  taken  and  no 
expense  spared  to  make  these  exhibits  of  the  local 
material  just  as  attractive  as  any  that  could  be 
prepared.  Each  exhibit  is  arranged  to  bring  out 
some  feature  in  the  life  of  the  animal  rather  than 
to  display  the  mounted  specimen  as  dead.  Each 
habitat  group  is  based  on  field  studies;  the  back- 
gromid  is  an  enlarged  and  colored  photograph 
taken  in  the  field  where  the  specimens  were  col- 
lected, and  the  foreground  is  so  constructed  that 
it  blends  imperceptibly  into  the  painted  back- 
ground. The  animals  are  either  at  play,  in  search 
of  food,  quarreling,  caring  for  the  young,  or  in 
course  of  flight.  These  exhibits  have  already 
proved  to  be  of  unusual  educational  value  to  the 
community,  and  they  are  being  used  regularly  by 
the  teachers  in  the  public  and  private  schools  of 
Chicago. 

The  children's  science  library  and  free  reading 
room  was  opened  for  inspection.  About  three 
hundred  members  and  guests  were  present. 

On  the  evening  of  January  15,  the  board  of 
trustees  gave  a  dinner  in  honor  of  LaVerne  Noyes. 
This  dinner  was  given  as  an  expression  of  the 
hearty  good  fellowship  in  the  board,  and  of  the 
sincere  appreciation  of  the  generosity  of  Mr. 
Nbyes  in  promoting  the  work  of  the  academy.  Mr. 
Henry  S.  Henschen  presided  as  toastmaster.  Pro- 
fessor T.  C.  Chamberlin,  Professor  John  M.  Coulter, 
Dr.  Frances  Dickinson  and  Br.  Wallace  W.  At- 
wood  responded  to  toasts.  At  the  close  of  the 
dinner  the  toastmaster  presented  a  loving  cup  to 
Mr.  Noyes  on  behalf  of  the  board  of  trustees. 


THE   BIOLOOICAL   SOCIETY   OT  WASHINGTON 

The  537th  meeting  of  the  society  was  held  in 
the  Assembly  Hall  of  the  Cosmos  Club,  Saturday, 
March  6,  1915,  called  to  order  by  ex-President 
Stejneger  at  8  P.M.,  with  60  persons  present. 

Under  the  heading  Brief  Notes,  Professor  A.  S.  . 
Hitchcock  called  attention  to  the  plans  and  meth- 
ods of  work  in  preparing  a  new  Flora  of  the  Dis- 
trict of  Columbia.  It  is  hoped  it  will  be  com- 
pleted within  a  year.  It  will  contain  analytical 
keys  of  all  the  higher  plants  found  within  a 
radius  of  fifteen  miles  of  the  city  of  Washington. 
It  wiU  not  contain  descriptions. 

The  first  paper  of  the  regular  program  was  by 
J.  W.  Gidley,  **  Notes  on  the  Possible  Origin  of 
the  Bears. ' '  After  the  examination  of  much  fossil 
and  living  material  the  speaker  had  arrived  at  the 
conclusion  that  the  bears,  constituting  a  small 
homogeneous,  widely  distributed  group  are  not 
closely  related  to  other  living  Carnivores.  From  a 
consideration  of  the  tooth  structure,  the  bones  of 
the  feet,  and  the  basal  cranial  foramina,  Mr.  Gid- 
ley concluded  that  the  bears  were  probably  derived 
from  the  Ckmodan  group  of  the  Creodonts,  and 
that  other  living  Carnivores  were  descended  in  part 
at  least  from  the  MiacidsB,  a  family  of  Creodonts 
not  distantly  related  to  the  ClcBnodon  group. 

The  second  communication  was  by  the  sculptor, 
H.  K.  Bush-Brown,  ''The  Evolution  of  the 
Horse."  The  speaker  was  present  by  special  in- 
vitation of  the  president  and  introduced  to  the 
society  by  ex-President  Stejneger.  Mr.  Bush- 
Brown  discussed  briefly  the  geological  evolution 
of  the  horse,  and  then  spoke  at  considerable 
length  on  the  evolution  of  modem  breeds  of 
horses,  particularly  of  he  Arab  and  the  effects  of 
breeding  it  with  other  races,  and  its  development 
in  this  country.  His  paper  was  well  illustrated 
by  lantern  elides  showing  anatomical  characteris- 
tics of  various  horses,  as  well  as  their  external 
appearances. 

On  Thursday,  March  11,  1915,  at  8:30  p.m.  the 
Biological  Society  of  Waeihington  held  a  joint 
meeting  with  the  Washington  Academy  of  Sci- 
ences in  the  Auditorium  of  the  National  Museum. 
Mr.  Wilfred  H.  Osgood,  of  the  Field  Museum  of 
Natural  History  and  a  member  of  the  special  com- 
mission for  investigating  the  fur-seal  question  for 
the  Department  of  Commerce  during  the  summer 
of  1914,  delivered  a  lecture  illustrated  by  stereop- 
ticon  and  motion  pictures  on  the  fur  seals  and 
other  animals  of  the  Pribiloff  Islands.  All 
phases  of  the  life  of  the  seals  on  the  islands, 
methods   of    killing,    skinning,    salting,   etc.,    and 
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the  introduced  herds  of  reindeer,  the  Steller's  sea- 
lions,  and  the  native  birds  were  shown  in  motion. 
About  350  persons  were  present. 

M.  W.  Lyon,  Je., 
Beeording  Secretary 

ANTHBOPOLOOICAL    SOCIETY   OF   WASHINGTON 

At  the  478th  meeting  of  the  society  held  De- 
cember 1,  1914,  in  the  Public  Library,  Dr.  George 
S.  Duncan  delivered  an  address  on  ''The  Sumer- 
ian  People  and  their  Inscriptions."  Their  oldest 
inscriptions  antedate  3,000  b.c.,  and  the  Enlil 
temple  in  Nippur  dates  back  probably  to  6,000 
B.C.  The  Semites  from  Arabia  conquered  the  Su- 
merians  before  2,100  B.c.  Of  the  Sumerian  cities, 
only  Lagash  and  Nippur  have  been  thoroughly  ex- 
cavated. Scholars  agree  that  the  Sumerians  were 
neither  Semites  nor  Indo-Europeans,  but  were 
probably  Mongolians.  Their  language  was  agglu- 
tinative. Their  only  garment  was  a  rough  woolen 
skirt.  Various  cereals  were  grown;  also  the  date 
palm.  There  were  many  occupations,  including 
weavers,  smiths,  boat-builders,  jewelers  and  carv- 
ers in  wood  and  ivory.  There  were  priests,  li- 
brarians, notaries,  physicians,  astronomers  and 
musicians.  The  country  was  divided  into  city 
states  ruled  by  kings.  The  age  of  Gudea,  about 
2,600  B.C.,  was  one  of  high  artistic  development. 
The  chief  divinities  were  Anu,  god  of  the  sky, 
Enlil,  god  of  the  earth,  and  Enki,  god  of  the 
water.  Their  religion  was  nature  worship.  The 
inscriptions  consist  mainly  of  historical  records, 
laws,  contracts,  epics  and  religious  texts.  The 
tablets  contain  the  oldest  records  of  a  paradise,  a 
fall  and  a  flood. 

At  the  480th  meeting  of  the  society,  held  Jan- 
uary 5,  1915,  in  the  Public  Library,  Dr.  John  B. 
Swanton  read  a  paper  on  "Ethnologic  Factors  in 
International  Competition."  He  showed  that  the 
factors  which  tend  to  disunion  between  human 
societies  have  been  operative  in  all  parts  of  the 
world  and  were  probably  necessary  to  the  best  de- 
velopment of  the  race.  At  the  same  time,  the  end 
of  warfare  may  be  confidently  predicted  from  the 
constant  increase  in  size  and  decrease  in  number  of 
political  units,  from  the  progressive  weaving  of 
the  world  more  closely  together  by  means  of  trans- 
portation facilities  and  other  means  of  communi- 
cation, and  because  of  the  gradual  international 
bankruptcy  which  war  entails.  A  standing  army 
goes  with  an  aristocratic  ruling  class.  There  can 
be  no  permanent  peace  until  exploitation  of  one 
nation  or  class  by  another  ends. 


At  the  481st  meeting  of  the  society,  held  Jan- 
uary 19,  1915,  Prince  Sarath  Ghosh  delivered  an 
address  on  ''The  Ancient  Civilization  of  India." 
The  Aryans  settled  in  India  between  6,000  and 
4,000  B.C.  and  there  adopted  agriculture,  the  be- 
ginning of  civilization.  Here  also  man  passed 
from  promiscuity  to  monogamy.  The  government 
was  first  patriarchal,  then  a  republic,  then  an 
oligarchy,  then  a  monarchy.  With  the  latter  be- 
gan the  caste  system.  Man  first  worshipped  tools 
and  weapons;  later,  nature.  By  2,500  B.C.  the 
Hindus  worshipped  a  supreme  deity  and  the  lan- 
guage in  the  Vedas  had  reached  its  highest  per- 
fection. Deity  was  regarded  in  its  gentler  qnali- 
ties  as  feminine.  With  religion  began  the  arts  and 
sciences.  The  age  of  life  on  the  earth  was  esti- 
mated at  four  million  years.  An  exalted  code  of 
warfare  was  evolved.  By  600  B.C.  Hindu  civiliza- 
tion had  reached  its  zenith.  The  Aryan  invaders 
conquered  the  Turanian  or  Dravidian  races  they 
found  in  India  and  made  of  them  subordinate 
castes.  India  taught  the  arts  and  religion  from 
Java  to  Japan. 

Daniel  Folkicab, 

Secretary 

ACADEMY  OF  SCIENCE  OF  ST.  LOUIS 

At  the  meeting  of  March  15,  Professor  Nipher 
gave  a  brief  account  of  work  done  in  his  labora- 
tory. During  the  summer  of  1914  he  detected 
what  appeared  to  be  an  effect  of  the  fog-horn  of 
a  steamer  on  the  magnetic  field  of  the  earth.^  In 
his  recent  work  a  large  bar  magnet  in  a  room  con- 
taining an  influence  machine,  and  in  contact  vrith 
one  terminal,  served  as  a  deflecting  magnet  upon 
a  magnetic  needle  in  an  adjoining  room.  The 
deflecting  effect  of  this  magnet  was  balanced  by 
another  bar  magnet,  on  the  opposite  side  of  the 
needle.  The  needle  was  made  very  sensitive  by 
means  of  compensating  magnets.  A  musical  note 
from  an  organ  pipe,  operated  by  means  of  com- 
pressed air,  produces  effects  precisely  like  those 
attributed  to  the  fog-horn.  Here  also  the  effect 
13  superposed  on  disturbances  of  the  same  order 
of  magnitude  due  to  other  causes.  Professor 
Nipher  remarked  that  any  disturbance  of  ionised 
air  appears  to  be  the  origin  of  electro-magnetic 
waves  in  the  ether.  When  we  talk  to  each  other 
in  air  ionized  by  solar  radiation,  we  are  perhaps 
sending  wireless  messages  through  the  ether  of 
space. 

G.  H.  Danfobth, 
Becordinff  Secretary 

1  Science,  January  15,  1915. 
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BADIO-ACTiriTY  AND  THE  PEBIODIC 

SYSTEM^ 

The  periodic  system  of  the  elements  has 
for  nearly  half  a  century  proved  a  most 
puizzling  and  absorbing  problem  to  chem- 
ists. It  has  been  called  a  law,  but  while 
there  is  undoubtedly  an  underlying  law  or 
laws,  I  doubt  whether  we  have  as  yet  any 
very  clear  conception  of  them.  Certainly, 
the  usual  statement  that  the  properties  of 
the  elements  are  periodic  functions  of  their 
atomic  weights  was  never  strictly  true, 
even  in  days  of  partial  knowledge,  and  is 
much  less  true  now.  It  was  neither  the 
periodicity  **of  the  geometers,"  as  Men- 
deleef  himself  said,  nor  the  function  of  the 
mathematician.  Indeed,  we  have  now  come 
to  a  view  where,  apparently,  we  must 
abandon  the  atomic  weight  as  the  only  or 
even  the  chief  determining  variable. 

The  truth  is  that  for  many  years  after 
its  announcement  it  was  more  truly  a  work- 
ing hypothesis,  and  a  great  deal  of  work 
had  to  be  and  still  has  to  be  done  before  it 
can  attain  to  its  completed  form.  It  con- 
tains much  that  is  true,  has  been  most  use- 
ful as  a  guiding  principle,  and  has  shown 
a  wonderful  power  of  adjustment  to  new 
facts  and  increasing  knowledge. 

It  was  in  1895  that  the  system  had  to 
adjust  itself  to  the  first  severe  jolt  which 
it  received  through  the  discovery  of  argon 
and  helium,  and  three  years  later,  of  other 
inactive,  monatomic  elements.  The  neces- 
sity for  readjustment  here  had  been  in  part 
foreseen.  The  abrupt  change  in  the  pro- 
gression of  the  elements  from  strongly  elec- 
tro-negative fluorine  to   strongly   electro- 

iBead  before  the  Elisha  Mitchell  Scientific  So- 
ciety, March  9,  1915. 


590 


SCIENCE 


[N.  S.  Vol.  XLL  No.  1060 


positive  sodium,  and,  in  general,  the  transi- 
tion per  solium  from  period  to  period  had 
been  discussed  by  Reynolds  and  others.  It 
needed  explanation  and  was  impossible 
mathematically  except  by  passing  through 
zero  or  infinity.  Some,  as  Sedgwick  and 
de  Boisbaudran,  seem  to  have  predicted 
such  transition  elements,  and  when  argon 
was  discovered  it  was  not  difficult  for 
Julius  Thomsen  and  de  Boisbaudran  to  ar- 
range an  entire  zero  group  with  approxi- 
mate atomic  weights  three  years  before 
Ramsay's  brilliant  discovery  of  the  other 
inactive  gases. 

There  are  other  anomalies  in  the  system 
which  are  difficult  to  explain  with  the  ac- 
cepted tabulation.  Such,  for  instance,  is 
the  existence  of  the  rare  earths,  now  some 
sixteen  in  number,  so  closely  alike  chemic- 
ally and  so  different  from  other  chemical 
individuals.  The  more  they  are  studied, 
the  less  possible  does  it  seem  to  fit  them  in 
any  vacant  places  in  the  table.  M^er  has 
recently  suggested  that  they  may  form  a 
miniature  periodic  system  in  themselves 
reproducing  the  relations  of  the  main  sys- 
tem. But  a  more  serious  breakdown  in  the 
supposed  fundamental  principle  of  the 
system  comes  in  the  relative  position  of 
such  elements  as  argon  and  potassium,  co- 
balt and  nickel,  tellurium  and  iodine. 
After  most  exhaustive  investigation  of  their 
atomic  weights  it  has  become  evident  that 
these  can  not  be  used  in  deciding  the  rela- 
tive order  and  at  the  same  time  have  these 
elements  fall  into  the  proper  grouping  with 
those  elements  chemically  most  nearly  re- 
lated to  them.  So  the  order  of  the  atomic 
weights  has  been  tacitly  abandoned  and  the 
superior  determining  power  of  the  chem- 
ical characteristics  acknowledged.  This 
can  only  mean  that  the  mass  of  the  atom 
is  not  the  sole,  nor  indeed  the  chief,  deter- 
mining variable,  and  it  would  seem  that  the 
search  for  the  latter  can  only  be  ended  by 


the  solution  of  the  problem  as  to  the  nature 
of  the  atom  itself. 

Certain  dews  to  this  have  undoubtedly 
been  in  our  hands  for  a  long  time,  but 
their  leading  was  not  clear  and  the  thought 
of  them  baffling.  Such,  for  instance,  were 
the  facts  that  by  taking  an  atom  of  nitrogen 
and  four  of  hydrogen  a  grouping  of  atoms 
was  obtained  which  behaved  in  general  as 
an  atom  and  was  the  analogue  of  potas- 
sium. Or,  again,  carbon  and  nitrogen  give 
us  an  analogue  of  chlorine — ^and  so  with 
compound  radicals  in  general.  But  while 
both  building  and  tearing  down  again  were 
easy,  they  seemed  to  throw  no  light  on  how 
those  we  could  not  tear  down  were  once 
built  up. 

Still  another  thought-inspiring  fact  which 
would  seem  to  have  important  bearing  on 
the  nature  of  the  atom  and  hence  the  mean- 
ing of  the  periodic  system  is  the  ease  with 
which  certain  elements  by  a  change  of 
valence  change  their  chemical  character 
and  form  distinctive  series  of  salts  as  if 
tAy  had  been  transformed  into  different 
elements.  This  causes  some  confusion  and 
what  would  ordinarily  be  called  forcing  in 
the  present  tabulation  of  the  system,  and 
it  will  be  recalled  that  Mendeleeff,  in  his 
earlier  tables,  actually  placed  certain  of  the 
metals,  as  copper  and  mercury,  in  two 
different  groups,  assigning  each  two  differ- 
ent places.  Signs  are  seen  in  the  work  of 
Barbieri  and  others  of  a  tendency  to  place 
certain  of  the  elements  in  two  or  more 
different  groups  according  to  valence. 

I  believe  that  one  should  keep  in  mind 
the  idea  involved  in  Patterson-Muir's  defi- 
nition of  an  element  as  a  collection  or  group 
of  properties.  Thus  there  are  weight, 
electro-chemical  nature,  affinity,  valence 
and  other  properties  by  which  we  recognize 
it  and  differentiate  it  from  other  elements 
and  to  which  our  knowledge  of  it  is  neces- 
sarily limited.    There  is  a  more  or  less  defi- 
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nite  gradation  in  these  properties  from  ele- 
ment to  element,  showing  an  inter-rela- 
tionship, and  yet  scarcely  in  itself  justi- 
fying the  conclusion  that  any  one  property 
determines  the  other  or  that  they  are  de- 
pendent upon  it  While  it  is  true  that  it  is 
hardly  possible  to  dissociate  these  prop- 
erties from  some  conception  of  matter,  such 
conception  has  not  yet  reached  its  ultimate 
analysis  and  until  it  has  we  are  dealing 
with  the  recognized  properties  alone. 

In  the  same  year  in  which  the  periodic 
system  was  forced  to  adjust  itself  to  a  zero 
group  another  disooveiy  was  entering  upon 
its  marvellous  development  which  was  to 
open  up  new  views  as  to  the  nature  of 
matter  and  radically  affect  the  system. 
The  remarkable  and  illuminating  results 
obtained  in  the  study  of  radioactive  sub- 
stances are  paving  the  way  for  an  under- 
standing of  the  laws  on  which  this  system 
is  based. 

Radioactivity  was  regarded  by  Mme. 
Curie  as  an  atomic  property  and  this  was 
the  guiding  thread  which  led  to  the  dis- 
covery of  radiunu  Of  course,  this  preceded 
by  a  number  of  years  Rutherford's  an- 
nouncement of  his  theory  of  successive 
transformation  or  the  disintegration  of  the 
atom.  It  is  a  question  whether  the  fact 
that  an  atom  is  undergoing  disintegration 
is  to  be  regarded  as  a  property  in  the  same 
sense  as  the  mass,  valence,  etc.,  but  so  long 
as  this  change  can  not  be  induced,  changed 
or  stopped  and  is  known  to  take  place  only 
in  the  case  of  a  fraction  of  the  elements  it 
is  certainly  distinctive  and  may  be  called 
a  property  for  lack  of  a  better  name.  There 
is,  however,  undoubtedly  a  cause  for  this 
disintegration  and  this  instability  may  be 
due  to  some  inherent  property  of  the  atom. 

At  present  there  are  some  thirty-seven 
radioactive  bodies  known,  with  the  pos- 
sibility of  still  others  being  identified. 
Each  has  distinctive  radioactive  properties. 


For  a  number  of  these  the  chemical  and 
physical  properties  are  known.  Each  is  an 
atom  hitherto  unknown  and  must  be  con- 
sidered a  new  element.  Of  course,  the  pres- 
ent accepted  arrangement  of  the  periodic 
system  does  not  provide  for  so  many  addi- 
tional elements  and  indeed  is  rather  hope- 
less for  even  the  si^een  rare  earth  elements. 
What  is  to  be  done  with  this  embarrass- 
ment of  riches? 

Soddy's  study  of  the  grouping  in  well- 
known  families  of  a  number  of  the  better 
known  radioactive  elements  according  to 
their  chemical  properties,  combined  with  a 
consideration  of  the  kind  of  disintegration 
by  which  it  was  produced  led  him  to  a  gen- 
eralization which  would  enable  one  to  place 
correctly  any  radioactive  element  whose 
source  was  known,  and  at  the  same  time 
give  an  approximation  as  to  its  atomic 
weight. 

Fajans  arrived  at  the  same  generaliza- 
tion independently  from  an  examination 
of  the  electro-chemical  evidence,  finding 
that  the  product  of  an  a  ray  change  was 
more  electro-positive,  while  that  ot  a  p  ray 
change  was  more  electro-negative.  Similar 
conclusions  from  various  evidence  were 
reached  by  Fleck  and  Russell. 

The  generalization  is  as  follows: 

When  an  a  particle  is  ezpeUed  it  carries  with  it 
two  atomic  charges  of  positive  electricity  and  the 
expulsion  of  these  two  positive  charges  from  the 
atom  afPects  the  valency  of  the  product,  as  Fajans 
has  pointed  ont,  just  as  in  ordinary  electro-chem- 
ical changes  of  valency.  If  the  atom  were 
initially  in  Group  IV.,  for  example,  its  ion  is 
tetravalent  and  carries  four  atomic  charges  of 
positive  electricity.  Two  such  charges  having 
been  expelled  with  the  a  particle,  the  product  is  in 
the  di-valent  Group  II.,  non-separable  from 
radium.  The  msaa  in  this  case  is  four  units  lees. 
So  with  the  p  ray  change.  The  fi  particle  is  a 
negative  electron  and  the  loss  of  this  single  atomic 
charge  of  negative  electricity  increases  the  posi- 
tive valency  of  the  product  by  one.  Badium  B, 
for  example  (in  Group  IV.),  expels  a  p  particle 
and  becomes  radium  C    (in  Group  Y.).     When- 
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erer  two  or  more  radio-elements  fall  in  the  same 
plaee  in  the  Periodie  Table,  then>  independently 
of  all  eonsiderations  as  to  the  atomie  mass  the  na- 
ture of  the  parent  element,  and  the  sequence  of 
changes  in  which  they  result,  the  elements  in  ques- 
tion are  chemically  non-separable  snd  identical. 
As  will  later  appear,  this  identity  extends  also  to 
most  of  the  physical  properties  such  as  volatility 
and  spectrum  reactions.* 

To  express  this  '*  newly  revealed  com- 
plexity of  matter,"  Soddy  has  suggested 
the  word  isotope.  A  group  of  two  or  more 
elements  occupying  the  same  place  in  the 
periodic  table,  differing  in  atomic  weight 
yet  chemically  non-separable,  is  isotopic. 
There  are  possibly  seven  such  elements 
isotopic  with  lead.  Badium  is  one  of  four 
isotopes.  The  chemistry  of  thirty-seven 
radio-elements  is  thus  reduced  to  a  smaller 
number  of  about  ten  types. 

Two  fundamental  changes  in  the  old 
views  as  to  the  system  are  indicated  here. 
First,  the  position  of  an  element  is  not 
fixed  but  can  be  changed  in  either  of  two 
ways — ^by  a  change  in  valence  (which,  as  is 
well  known,  can  be  brought  about  in  vari- 
ous ways),  and  again  by  disintegration  due 
to  ray-emission.  Secondly,  more  than  one 
element  can  occupy  a  given  position  in  the 
system.  This  is  independent  of  the  atomic 
weight,  but  such  elements  are  chemically 
inseparable.  This  involves  the  giving  up 
of  all  idea  of  the  properties  being  functions 
of  the  atomic  weights  and  necessitates  the 
formulation  of  the  law  anew. 

The  place  occupied  by  an  atom  is  not 
solely  determined  by  its  mass  but  by  its  elec- 
trical content  as  well.  According  to  Soddy, 
the  system  represents  the  chemical  char- 
acter of  matter  as  the  function  of  two 
variables  instead  of  one.  The  electrical  con- 
tent is  the  essential  variable  in  horizontal 
columns  and  mass  is  the  essential  in  ver- 
tical columns. 

It  is  somewhat  early  to  raise  the  question 

a  Soddy,  "The  Badio-elements  and  the  Periodie 
Law,"  p.  6. 


as  to  whether  all  elemental  atoms  are  the 
result  of  disintegration  processes,  or,  con- 
versely, of  i^ynthesis,  but  in  any  case  the 
old  puzzle  remains  as  to  their  great  irreg- 
ularity in  weight  relations  if  the  most 
accurate  chemical  determinations  are  to  be 
relied  upon.  If  the  time  should  arrive 
when  they  could  be  calculated,  chemists 
would  naturally  return  to  hydrogen  as  the 
standard.  Certainly,  at  present  these 
weights  present  no  simple  synthetic  rela- 
tions. 

An  explanation  of  this  is  perhaps  at 
hand  if  the  view  of  Soddy  (and  of  Crookes 
at  an  earlier  period  and  from  a  different 
standpoint)  is  accepted,  namely,  that  in 
atomic  weight  determinations  it  is  not  a 
natural  constant  that  is  obtained  but  a  mean 
value  of  non-homogeneous  masses.  In  other 
words,  the  weight  may  represent  the  aver- 
age of  various  isotopic  atoms  and  not  the 
absolute  weight  of  identical  atoms. 

It  is  veiy  fortunate  that  the  simple  expe- 
dient of  arranging  the  elements  in  the  order 
of  their  atomic  weights  could  give  the  early 
workers  so  nearly  correct  a  view  of  the 
periodic  system.  It  would  probably  have 
remained  hidden  for  a  long  time  if  this 
had  not  been  so  prominent  a  factor  in  deter- 
mining the  proper  sequence.  There  is  un- 
doubtedly a  proper  sequence.  This  has 
been  settled  hitherto  chiefly  by  considera- 
tion of  the  atomic  weight,  but  also  by  exam- 
ination into  the  relationship  existing  be- 
tween the  elements.  For  instance,  the 
order  of  atomic  weights  would  be  iodine 
and  then  tellurium,  but  chemically  tellu- 
rium belongs  to  Group  YI.  and  iodine  to 
Group  VII.  Therefore,  the  atomic  weight 
order  is  reversed. 

The  sequence  numbers  of  the  elements, 
or  atomic  numbers  as  they  are  called,  as- 
sume a  new  practical  and  theoretical  im- 
portance. Within  twenty  years  after  the 
announcement  of  the  periodic  system,  some. 
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as  Fedaroff ,  had  sought  to  attach  impor- 
tance to  these  nnmbers,  but  the  efforts  had 
little  to  commend  them.  Lately  it  has  been 
SQggested  by  van  den  Broek  that  this  is  a 
fandamental  and  important  number. 
Beginning  with  1  for  K,  the  numbers  would 
be  2  for  He,  3  for  Li,  4  for  Be,  etc.  The 
question  then  naturally  arises,  can  these 
numbers  be  reliably  determined  without 
reference  to  the  atomic  weights  and  cor- 
recting the  manifest  mistakes  made  in  fol- 
lowing the  simple  order  of  these  weights? 

One  method  for  doing  so,  though  with 
limitations,  lies  in  the  measuring  of  the 
scattering  of  the  a  particles  when  passing 
through  different  kinds  of  matter.  Geiger 
found  that  the  angle  of  the  scattering 
seemed  to  depend  very  largely  upon  the 
atomic  weight  of  the  scattering  metal.  A 
very  small  fraction  are  scattered  through 
such  a  large  angle  that  they  return  on  the 
side  of  incidence.  This  deflection  is,  of 
course,  both  a  volume  and  surface  effect. 
For  equal  thickness  of  screen  calcidations 
based  on  Rutherford's  conception  of  the 
atom  and  his  belief  that  this  large  angle 
scattering  is  due  to  the  near  approach  of 
the  positively  charged  a  particle  to  the 
positive  nucleus  of  the  atom  of  the  screen 
would  make  the  scattering  vary  as  the 
product  of  the  density  by  the  atomic  weight. 
Thus  Rutherford  calculated  that  the  scat- 
tering by  gold  should  be  about  fifty  times 
that  by  aluminium.  This  has  been  con- 
firmed by  the  experiments  of  Geiger  and 
Marsden,  and  the  relative  scattering  has 
been  determined  for  a  large  number  of  ele- 
ments. The  phenomenon  is  manifestly 
one  determined  by  the  electrical  content  of 
the  atom. 

The  nuclear  charge  of  the  Rutherford 
atom  can  be  calculated  from  the  a  particle 
scattering  at  various  angles.  This  charge 
is  found  to  be  one  half  the  atomic  weight 
multiplied  by  the  charge  of  an  electron. 


The  same  value  was  reached  by  Barkla  by 
observations  on  X-rays.  Soddy  concludes 
that  it  is  the  nuclear  chaise  rather  than  the 
atomic  mass  which  fixes  the  position  of  the 
element,  basing  his  conclusion  largely  upon 
the  work  of  Barkla,  Sadler  and  Moseley, 
which  will  be  briefly  outlined  further  on. 
This  in  reality  agrees  with  the  hypothesis 
of  van  den  Broek  that  the  number  of  elec- 
trons in  an  atom  in  the  neutral  state  deter- 
mines the  place  of  the  element  if  hydrogen 
has  one  electron  and  one  nuclear  unit 
charge,  helium  two  electrons  and  two  nu- 
clear unit  charges,  etc.  i 

The  direct  method  then  is  a  combination 
of  the  work  of  Bragg,  Barkla  and  Sadler, 
and  Moseley.  Making  use  of  the  work  of 
those  first  mentioned,  Moseley  photo- 
graphed the  spectra  obtained  by  the 
cathode-ray  bombardment  of  a  number  of 
elements,  the  X-rays  thus  produced  being 
reflected  and  deflned  from  a  crystal  face. 
The  frequencies  of  the  vibrations  could  be 
determined  and  this  frequency  was  found 
proportional  to  the  square  of  the  atomic 
number.  That  is,  there  was  a  definite 
shifting  in  the  direction  of  shorter  wave- 
length in  the  spectrum  of  an  element  from 
that  of  the  one  next  above  it  in  the  list 

The  graphic  representation  of  the  system 
has  never  been  satisfactory  in  spite  of  the 
many  efforts  to  solve  it.  It  is  especially 
difficult  to  bring  out  the  facts  by  any  rep- 
resentation on  a  plane  surface.  The  faults 
of  the  Mendeleeff  table  can  readily  be  seen, 
and  they  make  it  very  desirable  to  secure  a 
better  mode  of  expression.  And  yet  it  is 
difficult  to  use  the  three  dimensions  of  space 
so  that  the  average  student  can  grasp  the 
whole.  Soddy 's  lenmiscate  curve  certainly 
has  its  good  points.  This  may  be  compared 
with  the  arrangement  of  Rydberg.  It  can 
not  be  claimed  yet,  however,  that  the  law  or 
laws  underlying  this  system  are  known  and 
well  understood,  and  until  such  time  a  com- 
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plete  and  satisfactory  graphic  representa- 
tion is  scarcely  to  be  expected.  We  can 
agree  at  least  that  progress  is  being  made 
toward  such  an  understanding. 

Francis  P.  Yenablb 


SOME    FALLACIES    IN    THE    ABOUMENTS 

AGAINST  FULL-TIME  CLINICAL 

INSTBUCTIONi 

In  a  recent  paper,  published  in  Soknoe, 
Dr.  S.  J.  Meltzer  comments  upon  two  notable 
facts  in  connection  with  the  present  rather 
active  agitation  regarding  full-time  clinical 
instructors.  The  two  facts  singled  out  by 
him  are:  (X)  The  appointment  of  full-time 
professor  of  medicine,  surgery  and  pediatrics, 
by  the  Johns  Hopkins  University,  and  (2) 
the  disparagement  of  this  type  of  plan  by  the 
council  on  medical  education  of  the  American 
Medical  Association.  Dr.  Meltzer's  paper 
itself  constitutes  a  third  notable  fact,  in  that 
it  represents  one  of  the  very  few  unqualifiedly 
strong  appeals  that  have  been  made  by  a  cli- 
nician in  favor  of  full-time  clinical  instruc- 
tion. Although  engaged  at  present  in  a  so- 
called  fundamental  research,  the  current  of 
Dr.  Meltzer's  life  has  been  clinical  to  so  large 
a  degree,  that  his  conclusions  can  not  be 
questioned  on  the  ground  of  academic  im- 
practicability. He  analyzes  the  report  of  the 
council  with  logical  seriousness;  and  were  it 
not  for  the  artifice  of  a  single  italicized  word, 
one  would  scarcely  feel  the  flick  of  Meltzer's 
lash  or  realize  the  seriousness  of  the  attempt 
of  the  council  to  laugh  the  case  out  of  court. 
Dr.  Meltzer,  by  rare  grace  and  tact,  forges  an 
argument  so  uncommonly  well  tempered  as  to 
render  supportive  discussion  almost  unneces- 
sary. And  yet,  if  there  be  any  force  in  the 
plea  for  full-time  heads  of  clinical  depart- 
ments, it  lies  in  the  line  of  duty  of  those  of 
us  who  are  clinicians  to  develop  its  full 
strength  by  discussion. 

In  such  a  discussion,  as  indeed  in  all  such 
discussions,  nothing  contributes  so  much  to 
balance  and  rationality  as  does  a  proper  con- 

iBead  before  the  twenty-fifth  annual  meeting 
of  the  Association  of  the  American  Medical  Col- 
leges, Chicago,  Pebmary  17,  1915. 


ception  of  the  historical  perspective  of  the 
problem  involved.  It  is  essential  to  realize 
at  the  outset  that  the  question  is  not  a  new 
one  involving  American  medicine  alone. 
Many  men  would  have  us  believe  that  sud- 
denly, as  a  result  of  this^  that,  or  the  other 
tendency,  our  clinical  instruction  in  America 
has  been  found  wanting,  and  that  with  laical 
American  impulse  we  have  set  to  moving  in 
the  sacred  realm  of  education,  the  machinery 
of  experiment.  As  early  as  the  seventeenth 
century,  Leibnitz  attempted  to  justify  his 
faith  in  quacks,  on  the  basis  that  doctors  were 
iminroperly  trained  as  men  of  science,  and  that 
it  was  hopeless  to  look  for  the  development 
of  scientific  teachings  and  methods  in  a  prac- 
titioner, der  fUchts  that  als  von  einem  PaH' 
entem  turn  andem  rennen,  und  vrenn  &r  hey 
dem  einen  iat,  auff  den  andem  schon  denhei 
(who  does  nothing  but  run  from  one  patient 
to  another  and  who,  when  he  is  visiting  one 
patient,  is  already  thinking  about  the  next 
one).  Almost  a  half  century  ago  Billroth 
anticipated  the  Flezner  report  on  Medical 
Education,  in  his  ''Ueber  Lehren  und 
Lemen,"  a  work  necessarily  less  modem  in 
tone  than  Flexner's,  less  broad  in  the  geo- 
graphical consideration  of  the  subject,  but 
not  a  whit  less  emphatic  in  the  assertion  of 
corrective  principles.  Ooming  down  to  more 
modem  times,  we  have  the  Keport  of  the 
Royal  Commission  on  University  Education 
in  London  (1913)  in  which  it  is  admitted  that 
''the  academic  training  received  by  medical 
students  in  London  has  not  always  been  dis- 
tinguished, and  that  the  scientific  spirit  has 
been  too  often  wanting."  We  in  America  have 
also  found  that,  even  in  our  best  schools  of 
instruction,  the  scientific  spirit  has  been  too 
often  wanting,  and  we  have  found  it  wanting 
chiefiy  in  the  clinical  branches.  On  this  basis 
rests  the  agitation  for  full-time  clinical  in- 
struction. 

The  phrase  "  full-time  clinical  instruction  " 
signifies  that  the  teaching  of  each  major 
clinical  subject  be  under  the  supervision  of  a 
properly  qualified  instructor,  who  shall  serve 
as  the  head  of  his  department,  who  shall  de- 
vote   all    his    energies    during   the   working 
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school-day  to  the  management  of  his  depart- 
ment, who  shall  receive  an  adequate  compen- 
sation for  his  highly  specialized  labor,  and 
who  shall  be  protected  against  the  inevitable 
lures  and  enticements  incident  to  his  xxMition, 
by  a  provision  which  denies  him  the  right  to 
accept  private  fees,  or  permits  him  to  accept 
them  only  on  such  conditions  as  may  be  im- 
posed by  the  university.  This  is  the  simple 
statement  of  the  case.  And  as  the  question 
stands  at  present,  its  importance  resides  not 
in  the  working  out  of  a  detailed  scheme  of 
clinical  instruction  under  such  a  plan;'  but 
rather  in  formulating  a  critical  judgment  re- 
garding the  advisability  and  practicability  of 
so  modifying  ova  method  of  clinical  instruc- 
tion as  to  make  it  conform  to  other  approved 
methods  of  education. 

And  when  we  have  said  this  we  have 
hinted  at  one  of  the  most  paradoxically  inex- 
plicable phases  of  medical  education.  It  may 
be  stated  that,  almost  without  exception,  cUn^ 
teal  teachers  realize  the  essential  necessity  for 
full-time  men  in  all  of  the  fundamental 
branches  of  medicine.  The  very  canons  of 
education  demand  such  a  system.  Yet,  a 
large  number  of  these  same  clinical  teachers 
assume  that  there  is  such  a  wide  divergence 
between  the  teaching  of  the  fundamentals  and 
of  clinical  medicine,  as  to  render  wholly  un- 
warrantable the  conclusion  that  clinical  teach- 
ing also  should  be  based  on  that  plan  which 
alone  is  best  suited  for  instruction  in  funda- 
mentals. It  is,  for  very  self-evident  reasons, 
natural  that  the  scheme  for  full-time  clinical 
instruction  should  have  the  strong  support  of 
most  of  the  teachers  of  the  fundamental 
branches.  It  is  not  so  easy  to  explain  the  fact 
that  opposition  to  the  plan  has  come  so  largely 
from  clinicians.  Such  a  clean-cut  division 
into  camps  is  unfortunate,  because  it  has  set 
in  motion  a  controversy  tinctured  with  bitter- 
ness. The  so-called  laboratory  men  are 
charged  with  a  tenacious  hold  on  impractical 
ideals,  limited  by  virtue  of  a  narrow  occupa- 
tional horizon;  and  the  clinicians  are,  in  their 

1  Details  of  organization  are  purposely  omitted, 
Bneh,  for  example,  as  the  number  of  full-time  sal- 
aried assistants  necessary  to  the  successful  con- 
duet  of  a  department. 


turn,  supposed  to  typify  the  old  story,  re- 
peated in  myriads  of  forms,  of  privilege  cling- 
ing to  tribute.  Neither  of  these  assumptions 
is  entirely  correct ;  both  of  them  are  essentially 
harmful  because  they  drag  the  argument 
down  to  the  low  level  of  i>ersonalities.  Dis- 
agreements of  this  sort  usually  rest  on  fal- 
lacious judgments.  An  unqualified  advocate 
of  the  full-time  clinical  instructor,  I  have,  for 
the  past  few  years,  noted  various  fallacies, 
patent  or  concealed,  in  the  arguments  against 
this  plan  of  instruction;  and  the  only  object 
of  this  contribution  is  to  examine  these  vari- 
ous fallacies,  with  the  hope  of  clarifying  a 
fairly  well-confused  topic. 

Of  all  others,  the  fallacy  most  responsible 
for  both  bitterness  and  confusion  is  the  as- 
sumption that  full-time  clinical  instruction 
connotes  a  clean  sweep,  displacing  all  teachers 
who  are  private  practitioners  and  replacing 
them  by  non-practitioners.  Such  a  plan  has 
the  advocacy  of  no  one.  Barker,  in  his  ad- 
dress on  ^'  Tendencies  in  Medical  Education," 
falls  into  this  particular  fallacy  when  he  de- 
velops the  thought  that  'Hhe  present  incum- 
bents of  clinical  chairs"  by  virtue  of  ^'the 
rightfulness  of  the  kind  of  work  done  by 
them^  hold  their  positions  in  ''good  faith." 
He  pleads  the  cause  of  these  ''honest,  hard- 
working men  "  in  such  fashion  as  to  warrant 
the  inference  that  they  are  all  to  be  displaced, 
and  that  their  displacement  is  a  breach  of 
moral  contract  on  the  part  of  the  university. 
Dr.  Barker  certainly  does  not,  nor  should  any 
one  else,  minimize  the  value  of  such  services 
as  are  rendered  at  Johns  Hopkins  University, 
for  example,  by  those  clinical  men  who  are 
not  on  a  full-time  basis,  simply  because  at 
that  university  there  are  academic  heads  to 
medicine,  surgery  and  pediatrics.  It  is  su- 
premely important  to  recognize  the  fact  that 
the  varying  character  of  clinical  material  will 
always  make  it  both  advisable  and  necessary 
for  the  university  to  offer  place  and  preference 
to  the  properly  qualified  clinical  teacher,  irre- 
spective to  his  affiliation  with  private  prac- 
tise. The  full-time  clinical  instructor,  to- 
gether with  his  staff,  is  a  necessary  adjunct 
in   organizing,   coordinating   and   correlating 
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the  practical  as  well  as  the  investigative  work 
of  his  department,  just  exactly  as  the  dean 
of  a  school  is  an  adjunct  in  developing  school 
spirit  and  school  policy.  The  advocates  of 
the  full-time  instructor  should  never,  not 
even  implicitly,  subordinate  the  teaching 
value  of  the  properly  qualified  private  prac- 
titioner. 

Even  broader  in  scope  is  the  fallacy  that 
there  is  an  important  and  essential  variance 
of  principle  in  teaching  the  clinical  phenom- 
ena of  disease,  and  in  teaching  function  and 
structure  or  aberrations  of  both,  in  the  labo- 
ratory. It  is  difficult  to  analyze  this  fallacy 
and  at  the  same  time  avoid  an  undesirable 
discussion  of  the  primary  pedagogic  principles 
involved  in  teaching  medical  students.  It  may 
be  pardonable,  however,  to  dip  into  abstrac- 
tions just  deeply  enough  to  say  that  whether 
our  efforts  at  teaching  be  confined  to  the  funda- 
mental or  to  the  clinical  branches,  our  aim  is 
toward  equipping  our  pupils  to  form  proper 
judgments.  If,  as  a  result  of  their  training, 
our  students  can  affirm  or  deny  conclusions, 
either  by  proper  process  of  reasoning  or  by 
the  direct  comparison  of  objects  to  ideas,  we 
may  rest  easy  in  the  thought  that  the  discipline 
of  their  medical  education  has  been  fruitful. 
And  the  process  by  which  they  should  be  taught 
to  form  proper  judgments  is  exactly  the  same 
in  the  hospital  ward  as  it  is  in  the  laboratory. 
In  both  places  the  student  is  taught  to  know 
certain  fundamental  truths,  and  from  these 
he  is  taught  to  reason  certain  definite  con- 
clusions. The  fact  that  in  so  many  hospital 
wards  and  clinic  rooms  the  student  is  taught 
to  know,  to  the  exclusion  of  being  taught  to 
think,  is  responsible,  in  large  measure,  for  the 
fallacy  that  clinical  teaching  is,  part  and 
parcel,  separate  and  distinct  from  fundamental 
teaching.  If  one  doubts  that  clinical  teachers 
err  with  hopeless  frequency  in  this  direction, 
let  him  pick  up  at  random  a  number  of  clin- 
ical text-books  and  examine  them  critically. 
The  conclusion  will  be  unavoidable  that  pre- 
ponderant stress  and  effort  is  laid  on  crowding 
the  student  with  facts — on  teaching  him  to 
know.  One  of  the  most  recent  dinical  text- 
books states  in  its  preface  that  the  very  best  a 


teacher  can  hope  to  do  is  to  teach  his  stud^it 
to  know. 

This  particular  fallacy  regarding  the  specific 
difference  between  fundamental  and  clinical 
teaching  should  not  be  dismissed  by  merely 
stating  it.  It  is  essential  to  expose  the  danger 
to  which  it  leads.  And  this  can  be  done  no 
better  than  by  quoting  a  sentence  from  last 
year's  report  of  the  Conference  on  Medical 
Education.    This  report  states  that 

Clinical  teachers  know  that  in  the  very  nature 
of  things  the  teaching  of  anatomy  and  pathology 
is  in  no  way  parallel  to  the  teaching  of  medicine 
and  surgery,  because  the  teaching  of  medicine  and 
surgery  is  inseparably  associated  with  the  prae^ 
tise  of  medicine  and  surgery. 

This  allows  us  absolutely  no  other  alterna- 
tive than  the  conclusion  that  anatomy  and 
pathology  are  not  inseparably  associated  with 
the  practise  of  medicine  and  surgery.  Sorely 
the  council  can  not  hope  that  this  condnaion 
will  go  unchallenged. 

On  the  part  of  the  clinicians  there  has  al- 
ways been  a  tendency  to  introduce  this  notion 
of  the  subtle,  specific  teaching  value  of  private 
practise  as  a  sort  of  abracadabra,  charm,  amu- 
let, something  to  conjure  with  in  the  realm  of 
medical  education.  -  They  have  studiously 
avoided  the  fact  that  the  plan  for  full-time 
clinical  instruction  contemplates  developing 
the  principles  of  practise  in  their  most  util- 
izable  form,  namely  from  a  variety  of  clinieal 
material,  intensively  correlated  and  studied, 
and  housed  under  one  roof.  Is  there  more  to 
be  learned  of  the  basic  traits  of  human  nature 
on  Fifth  Avenue,  or  on  Michigan  Av^iue, 
than  there  is  in  the  wards  of  Bellevue  or  of 
Cook  County  Hospital?  Or  does  the  wealthy 
patient  have  a  more  legitimate  demand  on  a 
larger  share  of  the  sympathy,  interest,  pity,  or 
sweetness  and  light  of  his  doctor's  pervasive 
personality  than  does  the  helpless  sufferer  in 
the  charity  ward?  The  plan  for  full-time  din- 
ical instruction  does  contemplate  the  full 
realization  of  the  intimate  relationship  between 
teaching  medicine  and  practising  medicine; 
what  it  does  not  contemplate  is  the  injudicious 
mixture  of  private  practise  and  teaching.  And 
in  this  particular,  the  plan  is  strong  against  all 
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attack  or  argum^ity  for  the  very  reason  that 
the  majority  of  clinicians  do  not  (and  very 
properly  do  not)  use  their  private  patients  as 
teaching  material  and  conld  not  even  if  they 
were  so  minded. 

And  all  this  leads  up  to  another  false  as- 
sumption. It  is  argued  that  since  from  the 
standi>oint  of  medical  education,  so  little  store 
is  laid  by  a  man's  capacity  to  gain  and  hold 
the  medical  confidence  of  a  large  clientele^  and 
to  serve  it  intelligently  and  well,  it  necessarily 
follows  that  the  role  played  by  the  private 
practitioner  is  less  ennobling  than  that  of  his 
fellow  who  elects  to  be  exclusively  a  clinical 
teacher.  The  practising  physician  very  nat- 
urally resents  such  an  inference.  In  reality, 
any  conclusion  which  sets  a  comparatively 
lower  value  on  the  services  of  the  private  prac- 
titioner than  on  those  of  the  exclusive  clinical 
teacher,  by  reason  of  the  fact  that  material 
remuneration  is  greater  in  one  field  than  in 
the  other,  is  a  non  sequiiur.  Certainly  aU 
thinking  men  realize  that  between  the  spirit 
of  practise  and  the  spirit  of  teaching  there  is 
no  essential  ethical  difference.  The  value  of 
effort  in  either  field  is  directly  proi>ortional 
only  to  the  grade  of  intelligenoe  and  purpose 
back  of  it  But  between  the  demands  of  prac- 
tise and  the  demands  of  teaching  there  is  a 
variation  so  pronoimced,  qualitatively  and 
quantitatively,  as  practically  to  preclude  the 
proper  performance  of  both  these  functions  by 
the  same  individual  The  full-time  plan, 
therefore,  rests  upon  this  very  rational  con- 
ception of  the  case,  and  implies  absolutely  no 
measure  of  comparative  worth  between  the 
vocations  of  practitioner  and  teacher. 

In  the  teaching  of  such  eminently  practical 
branches  as  law,  engineering,  conmiercial 
chemistry,  and  other  technical  specialties,  the 
need  of  the  full-time  instructor  has  been  recog- 
nized and  met.  There  seems  to  be  nothing 
specifically  so  different  in  the  practise  of  medi* 
cine  as  to  demand  that  it  be  regarded  as  an 
exception  in  the  general  field  of  education.  On 
the  contrary,  the  teaching  of  clinical  medicine 
demands  the  services  of  unattached  men  more 
urgently  than  does  the  teaching  of  any  other 
practical  art  or  science,  because  the  two  purely 
physical  elements  of  time  and  fatigue  enter  so 


intimately  into  the  problem.  Barker  has  em- 
phasized the  overwhelming  amount  of  corre- 
lated knowledge  to  be  appropriated  by  the  clin- 
ical teacher  of  to-day;  an  amount  of  data 
almost  sufficient  '^to  suffocate"  him.  This 
process  of  appropriation  requires,  in  addition 
to  intelligence,  a  very  definite  number  of  hours 
and  minutes  each  day.  An  active  practise 
rarely  grants  the  necessary  surplus  of  time. 
If,  however,  by  a  process  of  '' speeding  up,** 
the  practitioner  succeeds  in  cleaning  his  slate, 
in  order  to  fulfil  his  teaching  obligations,  he 
is  very  apt  to  find  himself  face  to  face  witli 
that  other  disturbing  physical  element — fatigue. 
It  has  always  seemed  a  remarkable  fact  that 
the  study  of  fatigue  in  its  relation  to  effi- 
ciency should  have  been  confined  to  the  indus- 
tries. We  accept  as  true  the  fact  that  more 
than  a  given  number  of  hours  in  his  cab 
renders  the  locomotive  engineer  an  unsafe 
person  to  differentiate  between  the  two  prim- 
ary colors  red  and  green ;  but  we  have  to  prove 
by  argument  that  the  busy  surgeon  can 
shoulder  the  enervating  duties  that  con&ont 
him  day  and  night,  and  still  be  fit  for  one  of 
the  keenest  of  all  mental  disciplines — ^the 
proper  teaching  of  science. 

And  let  us  pause  here  just  long  enough  to 
emphasize  this  word  science  in  its  relationship 
to  clinical  medicine.  Not  the  least  significant 
of  the  various  fallacies  that  we  are  examining 
is  the  one  that  has  to  do  with  the  thought  that 
the  fundamental  man  m^iLst  be  a  specialist^  and 
must  be  on  a  full-time  basis  because^  although 
of  course  he  is  a  teacher,  he  is  also  an  inves- 
tigator and  must  therefore  have  the  necessary 
time  for  scientific  research.  By  inference 
again  we  are  subtly  led  to  believe  that  scien- 
tific research  is  confined  to  anatomy  or  physi- 
ology or  one  of  the  other  cognate  fundamental 
branches  of  medicine,  and  that  it  need  not  be 
reckoned  with  in  considering  the  teaching  of 
the  clinical  branches.  Those  who  favor  the 
plan  of  full  time  clinical  instruction  are  in- 
fluenced in  no  small  part  by  the  hope  that 
the  properly  qualified  clinical  teacher,  favor- 
ably situated,  will  foster,  stimulate  and  direct 
scientific  clinical  research  of  a  higher  order 
than  is  commonly  produced  under  our  present 
system  of  conducting  clinical  teaching.    Olin- 
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ical  inyeetigation  is,  of  all  other  types,  prob- 
ably the  most  intricate  and  difficult,  for  the 
reason  that  the  problems  studied  are  of  such  a 
nature  that  the  factors  entering  into  them  can 
not,  as  a  rule,  be  varied  at  the  will  of  the  in- 
vestigator. If,  therefore,  we  hope  to  encourage 
worthy  product  along  the  lines  of  scientific 
clinical  research,  we  must,  to  say  the  least, 
provide  the  clinical  teacher  with  an  environ- 
ment as  favorable  as  the  one  with  which  we 
surround  the  fundamental  teacher.  It  is  no 
answer  to  this  argument  to  quote  the  numerous 
examples  of  epochal  discoveries  made  by  busy 
practitioners.  The  superman  will  inevitably 
enrich  his  field,  in  the  face  of  compromising 
odds  or  even  of  grueling  adverse  conditions. 
The  problems  of  education  always  deal  with 
averages,  and  what  we  desire  to  see  is  a  system 
attuned  to  producing  from  among  the  common 
ranks  of  medical  men  a  proportionately  larfi^ 
number  of  clinical  teachers  and  investigators. 
We  base  our  hopes  on  the  full-time  plan  as 
an  aid  in  attaining  this  worthy  end,  and  all 
seems  well  until  we  are  rudely  halted  by  the 
oft-cited  example  of  Germany,  the  nourishing 
mother  of  all  that  is  best,  and  stable,  and  ap- 
proved, in  medical  education.  Germany  has 
no  full-time  clinical  instructors,  and,  what  is 
more,  the  very  men  whom  we  all  recognize  as 
her  leading  clinical  educators  have  not  a  par- 
ticle of  sympathy  with  the  American  full-time 
plan.  Here  truly  is  a  stumbling  block.  And 
yet,  the  explanation  is  not  as  difficult  as  it 
appears  to  be.  Oerman  clinical  teachers,  in 
spite  of  their  unqualified  rights  to  practise, 
have  mortised  themselves  into  medical  history, 
so  that  their  names  fairly  dot  pages.  More 
than  that,  practically  every  great  German 
clinical  teacher  has  developed  about  him  a  so- 
called  school  of  younger  men.  By  contrast, 
we  have  at  home  a  proportionately  very  small 
number  of  names  that  even  the  most  chau- 
vinistic among  us  would  set  up  with  the 
leaders  of  German  clinical  thought^  and  only 
comparatively  few  of  our  clinical  teachers  have 
grouped  a  school  of  enthusiasts  around  them. 
But  this  contrast  does  not  signify  that  the 
German  clinical  professor  is  efficient  because 
of  his  uncompromised  right  to  practise.  At 
all  events,  it  would  be  difficult  to  establish 


proof  to  this  effect.  It  seems  much  more  likely 
that  he  is  efficient  in  spite  of  the  fact  that  be 
shoulders  the  distractions  of  practise.  Indeed, 
those  who  have  come  into  intimate  contact 
with  the  directing  heads  of  clinical  departments 
in  Germany  know  that  many  of  them  reso- 
lutely set  themselves  against  these  distractions. 
Friedrich  Mueller,  of  Munich,  may  be  selected 
as  a  type.  Mueller  considers  his  two-hour 
sprechstunde  devoted  to  private  patients,  as 
a  type  of  relaxation,  comparable  to  golf, 
mountain  climbing,  or  other  forms  of  diversion. 
No  inducement  will  persuade  him  to  lengthen 
the  office  hour,  and  he  refuses  to  make  extra- 
tirban  visits,  under  ordinary  circumstances, 
unless  there  be  some  teaching  value  inherent 
in  the  call.  His  serious  work  is  teaching  and 
directing,  to  both  of  which  he  devotes  consum- 
mate care,  and  consequently  a  large  amount  of 
time.  Between  Mueller  as  a  teacher  of  medi- 
cine and,  let  us  say,  Marchand  as  a  teacher  of 
pathology,  there  is  no  essential  difference. 
They  are  both  so-called  fundamental  men,  each 
in  his  own  specialty;  and  Mueller  represents 
the  type  that  the  advocates  of  full-time  in- 
struction in  America  hope  to  develop — ^the 
fundamental  clinician  as  teacher. 

If  we  be  asked  why  we  concede  that  private 
practise  has  not  militated  against  the  develop- 
ment of  the  highest  type  of  clinical  teacher  in 
Germany  and  has  so  markedly  militated 
against  it  in  America  as  to  call  forth  an  edict 
of  interdiction,  we  can  answer  only  that  the 
variance  between  Gbrman  and  American  cul- 
ture and  traditions  so  profoundly  influence 
thought  and  act  as  to  render  it  impossible  to 
graft,  unaltered,  a  system  of  thought  from 
one  coimtry  to  the  other.  It  is  likewise  equally 
impossible  to  argue  that  because  certain  con- 
ditions are  favorable  from  an  educational 
point  of  view  in  one  country,  they  must  of 
necessity  be  favorable  in  the  other.  The  Ger- 
man is  the  type  of  patient  plodding  lover  of 
gemuetlichheit,  who,  certainly  up  to  recent 
times,  did  not  labor  in  medical  fields  under  a 
very  heavy  stress  of  commercial  competition. 
Tradition  requires  that  he  advance  to  scien- 
tific preferment  only  through  a  dozentahip^ 
and  this  in  turn  implies  approved  excellence 
as  teacher  or  producer.     The  American,  on 
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the  other  hand,  is  the  znercurial«  restiye  type» 
who  hasn't  even  a  word  in  his  vocabulary  with 
which  to  translate  gemttetlichkeit,  and  who 
labors  medically  in  a  strenuously  competitive 
atmosphere.  The  essence  of  the  matter 
is  simply  this,  that  up  to  now  the  German 
clinical  professor  has,  as  a  rule,  needed  little 
or  no  protection  against  himself,  whereas  the 
American  clinical  professor  has  so  frequently 
demonstrated  the  need  of  such  protection  as 
to  call  forth  that  forcible  truth  from  Dr.  E.  P. 
I^on,  who  characterized  clinical  professorial 
selfishness  by  the  phrase  "  lying  full  length  in 
the  trough  as  he  eats."  If  a  sufficiently  large 
number  of  American  private  practitioners  had 
demonstrated  their  capacity  to  combine  teach- 
ing and  practise  as  the  Qermans  combine  them, 
thexe  would  probably  be  no  call  for  the  full* 
time  clinical  professor.  They  have  failed  to 
demonstrate  this,  and  they  can  not  explain 
that  failure  on  the  basis  of  German  example. 

Indeed,  this  failure  on  the  part  of  the  clin- 
ical teachers  to  teach  as  intensively  as  do  the 
instructors  in  the  fundamental  branches  is 
alone  responsible  for  the  agitation  for  the  full- 
time  clinical  instructor.  Whether  they  accept 
it  or  not,  the  burden  of  proof  lies  upon  those 
who  argue  against  a  plan  that  attempts  to  do 
for  clinical  teaching  exactly  what  has  been 
recognized  aa  essential  in  practically  every 
other  branch  of  education.  For  many  of  us  it 
is  difficult  to  see  how  the  introduction  of  full- 
time  clinical  instruction  can  possibly  fail  to 
accomplish  most  of  those  things  which  we 
hope  to  see  result  from  it,  for  all  of  us  who  are 
interested  in  seeing  the  reform  meet  with 
warm,  broad  support,  there  is  much  chagrin 
and  disappointment  in  contemplating  the  half- 
hearted support  and  whole-hearted  opposition 
accorded  it.  This  chagrin  and  disappointment 
may  be  considerably  tempered,  however,  if  we 
bear  in  mind  the  truism  spoken  by  President 
Lowell  in  his  address  before  the  New  England 
Association  of  Colleges,  last  year.  Said  Mr. 
Lowell: 

Education  is  the  last  of  all  things  to  follow  the 
stream  of  human  thought  and  progress.  It  is  still 
mainly  in  the  dednctive  stage. 

If  Mr.  LoweU  be  correct  in  his  statement, 
we  may  seek  solace  in  the  thought  that  we  have 


at  least  an  explanation  for  the  fact  that  so 

many  well-meaning  clinical  men  experience 

difficulty  in  accepting  an  inductive  syllogism 

the  conclusion  of  which  is  ''The  teaching  of 

clinical  subjects  should  be  under  the  guidance 

of  exclusive  clinical  teachers.'' 

MiLJOE  G.  Seeug 
St.  Louis  Univxbsitt  School  of  Mxdioinx 


CHABLEa   E.   BE8SET 

The  death  of  Professor  Bessey  removes  a 
conspicuous  figure  from  among  the  group  of 
older  American  botanists.  No  botanist  was 
better  known  personally  among  his  colleagues, 
for  he  was  eminently  social,  and  enjoyed  the 
various  scientific  meetings  that  brought  his 
friends  together.  It  is  certain  that  no  mem- 
ber of  the  botanical  fraternity  will  be  more 
missed  at  these  meetings  than  Professor  Bessey, 
for  he  was  always  the  center  and  life  of  any 
group  of  which  he  happened  to  be  a  member. 

The  usual  biographical  data  dealing  with 
birth,  training  and  official  i>ositions  may  be 
obtained  from  ''American  Men  of  Science," 
and  need  not  be  repeated  here.  The  writer 
wishes  to  speak  of  him  as  an  old  acquaintance, 
and  of  his  place  in  the  history  of  American 
botany. 

Professor  Bessey  first  became  known  to 
botanists  in  general  in  connection  with  his 
position  in  the  Iowa  Agricultural  College  at 
Ames,  and  during  his  fourteen  years  (1870-84) 
of  service  there,  his  reputation  as  a  botanist 
became  established.  In  1884  he  began  his  long 
period  of  service  at  the  University  of  Nebraska, 
where  for  thirty-one  years  (1884-1915)  he  was 
not  only  a  commanding  figure  in  his  subject, 
but  also  in  the  university  and  in  the  state. 

In  the  history  of  American  botany.  Pro- 
fessor Bessey  stands  for  the  introduction  of 
a  new  epoch.  Before  1880  the  study  of  botany 
was  practically  bounded  by  the  taxonomy  of 
the  higher  plants,  with  such  gross  morphology 
as  enabled  the  student  to  use  a  manual.  In 
any  event,  the  collecting  and  naming  of  plants 
was  the  chief  botanical  pursuit.  For  nearly 
thirty  years  before  1880,  morphology  as  we 
understand  it  now  had  been  developing  in 
Gfermany,  under  the  original  stimulus  given 
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by  Hofmeister.  The  belated  introduction  of 
American  students  to  tbis  new  field  of  botany 
was  brought  about  by  Professor  Bessey,  wben 
in  1881  his  ''  Botany  ^'  appeared.  This  volume 
not  only  brought  the  atmosphere  of  Sach's 
Lehrbuch  to  American  colleges,  but  also  com- 
pelled the  deyelopment  of  botanical  labora- 
tories. For  the  first  time,  all  plant  gproups  be- 
came available,  and  cells  and  tissues  became 
materials  for  study.  The  original  '^ Botany" 
was  the  first  of  a  long  series  of  texts,  and  for 
many  years  ''Bessey's  text-books''  set  the 
standard  for  modem  work.  If  Professor 
Bessey  had  made  no  other  contribution  to 
American  botany  than  the  publication  of  this 
book  at  the  psychological  moment,  he  would 
have  made  for  himself  an  enduring  place  in 
the  history  of  American  botany. 

The  qualities  that  led  him  to  discover  and 
introduce  to  American  colleges  the  new 
botany,  also  suggest  that  he  was  a  great 
teacher.  Perhaps  no  American  botanist  has 
left  his  mark  on  so  many  students  as  did  Pro- 
fessor Bessey.  He  was  certainly  ''apt  to 
teach,''  and  this  was  shown  not  merely  by  his 
neverfailing  enthusiasm  for  his  subject^  but 
also  by  his  stimulating  companionship  with 
his  students.  He  lived  in  his  subject  and  lived 
with  his  students,  and  his  "  dingy  and  cramped 
quarters,"  as  they  were  called,  seemed  to  culti- 
vate the  spirit  of  camaraderie  in  the  whole  de- 
partment The  students  of  Professor  Bessey 
are  scattered  everywhere  in  responsible  posi- 
tions, and  the  writer  has  never  met  one  of 
them  who  has  failed  to  pay  the  warmest  tribute 
of  loyal  affection  to  the  man  who  taught  him. 

Professor  Bessey  was  not  merely  a  great 
teacher,  both  through  his  text-books  and  in 
contact  with  his  students,  but  he  was  also  a 
public-spirited  citizen.  He  felt  that  the  whole 
state  of  Nebraska  was  entitled  to  his  services, 
and  he  gave  of  his  time  freely  to  organizations 
of  all  kinds  that  were  seeking  to  develop  the 
various  interests  of  the  state.  The  plant  life 
of  the  state,  the  agricultural  possibilities  of  the 
state,  the  teaching  of  agriculture  in  the 
schools,  all  engaged  his  attention. 

Becognition  of  Professor  Bessey  by  his  col- 
leagues throughout  the  country  came  as  a 
matter  of  course.    He  was  not  only  a  member 


of  the  various  national  organizations,  but  he 
was  elected  to  almost  every  office  to  which  an 
American  botanist  can  aspire,  culminating  in 
the  presidency  of  the  American  Association  for 
the  Advancement  of  Science.  One  of  the 
characteristics  of  Professor  Bessey  most  fre- 
quently remarked  among  his  colleagues  was  hi^ 
refusal  to  speak  unkindly  of  any  one.  No  one 
ever  heard  from  him  the  sharp  and  occa- 
sionally envious  criticism  that  too  oft^i  mars 
the  fine  qualities  of  scientific  men.  Even  in 
his  work  as  a  reviewer,  where  criticism  is  in- 
vited, he  always  searched  for  the  pleasant 
things  to  say,  and  left  the  unpleasant  things 
unsaid.  Those  of  us  who  knew  him  best  real- 
ize that  he  did  not  even  think  of  the  un- 
pleasant things,  but  that  his  kindly  nature  was 
always  seeing  the  good  in  every  botanist. 

Professor  Bessey  was  a  voluminous  writer, 
as  a  man  full  of  ideas,  energy  and  of  the  teach- 
ing spirit  is  apt  to  be,  so  that  it  would  be 
imi>ossible  to  cite  his  bibliography  here ;  it  will 
doubtless  appear  in  fitting  form  in  some  more 
appropriate  connection.  The  present  purpose 
is  simply  to  express  an  appreciation  of  a  great 
teacher  of  botany  by  a  colleague  who  has  known 
him  intimately  throughout  almost  his  entire 
public  career.  Johk  M.  Coultbb 


FBANK  OLIN  MAUVIN 

Pbofessob  Frank  Olin  Marvin,  dean  of  the 
school  of  engineering  of  the  University  of 
Kansas,  died  in  San  Diego,  Calif.,  on  February 
6,  19155.  Dean  Marvin  was  bom  in  Alfred 
Center,  N.  Y.,  in  1852.  He  was  the  son  of 
Dr.  James  Marvin,  for  many  years  professor 
of  mathematics  in  Alleghany  College,  and 
later  chancellor  of  the  University  of  Kansas. 

Graduating  in  1871  at  Alleghany  College^ 
Professor  Marvin  devoted  several  years  to 
practical  engineering  work,  and  was  in  1875 
appointed  instructor  in  mathematics  and  phys- 
ics at  the  University  of  Kansas.  In  1888  he 
was  appointed  professor  of  civil  engineering, 
and  when,  in  1891.  the  university  was  reor- 
ganized and  a  school  of  engineering  was  estab- 
lished he  was  elected  to  the  position  of  dean. 
He  was  untiring  in  his  labors  for  the  upbuild- 
ing of  this  most  important  school,  from  this 
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time  until  1912,  when  impaired  health  com- 
pelled him  to  retire  from  active  work,  althougH 
he  was  retained  on  the  faculty  as  advisory  dean. 
Last  year  he  was  granted  a  retiring  allowance 
by  the  Carnegie  Foundation. 

It  may  be  truthfully  said  that  Dean  Marvin 
deroted  his  life  to  the  cause  of  engineering 
education.  He  worked  and  wrote  for  its  ad- 
vancement. In  1901  he  was  elected  president 
<rf  the  Society  for  the  Promotion  of  Engineer- 
Tog  Education.  He  was  one  of  the  charter 
members,  and  the  first  president  of  the  Kansas 
chapter  of  the  Society  of  the  Sigma  Xi,  one 
of  the  earliest  chapters  of  this  organization 
established.  He  was  honored  with  the  presi- 
dency of  the  national  organization,  and  did 
mnch  to  shape  the  policy  and  raise  the  stand- 
ard of  this  society. 

As  an  active  member  of  the  American  Ajbso- 
ciation  for  the  Advancement  of  Science  (vice- 
president  in  1896);  of  the  American  Society 
of  Civil  Engineers;  of  the  Society  on  Testing 
Materials;  Kansas  Academy  of  Science;  and 
^   advisory   member   of   the   Kansas    State 
^ard  of  Health,  he  took  an  active  part  in 
Ae  work  for  the  encouragement  of  research 
And  the  advancement  of  scientific  knowledge. 
His   colleagues  in  the  university  and  the 
^ousands  of  students  who  have  been  under 
^  instruction,  feel  that  a  friend  has  gone. 
*^  the  words  of  one  of  Dean  Marvin's  former 
■t^dents: 

^^  Was  further  qualified  for  his  work  by  his  cul- 

^o    aii4  refinement.     No  man  was  better  fitted 

^^  Shrank  Marvin  to  plant  in  his  boys  the  desire 

*^  tile  fine  things  of  life.    He  was  a  reader,  a 

•*"^^1;,  an  artist.     Through  all  the  bnsy  years 

^  •tri^^ing  gj^^  building,  of  creating  great  proper- 

T*>    Ox*  of  humble  service  in  some  of  the  quieter 

^^^^    in  life.  Prank  Marvin's  boys  look  back  to 

^    ^<2)iool  days  of  long  ago  and  recall  the  quiet 

5'^*^^^  gentleman  who  gave  them  so  many  ideals 

^   ^^^lio  in  his  own  life  so  lived  these  ideals. 

"^^^^  University  of  Kansas  has  honored  the 
.^^^  of  the  first  dean  of  its  engineering  school 
u\^  ^^^ming    the    new    engineering    building 
■^^^■•^in  Hall,*'  and  the  former  students  and 


>     ^^c3b  are  about  to  place  in  the  building  a 
^^  **.^  bust  to  commemorate  his  name. 
"Wbxngb,  Eaks.  E.  H.  S.  Bailbt 


THS  CHEMICAL  INVU8TBT  IN  OBEAT 

BBITAIN 

The  position  and  prosx)ects  of  the  British 
dye  industry  were  discussed  by  Dr.  W.  H. 
Perkin,  Waynflete  professor  of  chemistry,  Ox- 
ford, in  his  presidential  address  delivered  on 
March  25  at  the  annual  general  meeting  of  the 
Chemical  Society,  London.    Dr.  Perkin  is  the 
son  of  the  late  Sir  William  Perkin,  P.R.S., 
the  discoverer  of  aniline  dyes.    "  The  Position 
of  the  Organic  Chemical  Industry"  was  the 
title  of  the  lecture,  and  Dr.  Perkin  according 
to  an  abstract  in  the  London  Times  at  the 
outset  expressed  his  conviction  that  the  causes 
of  the  decadence  of  the  industry  in  this  country 
were  still  imperfectly  understood.    One  of  the 
main  reasons  for  our  present  position  was  that 
we,  as  a  nation,  and  our  manufacturers  in  par- 
ticular, had  failed  to  understand  the  extreme 
complexity  of  the  scientific  basis  of  organic 
chemical  industry.    The  decadence  of  the  coal- 
tar  industry  and  its  gradual  transference  to 
Germany  began  during  the  period  from  1870 
to  1875.     It  was  in  1874  that  the  works  of 
Perkin  and  Sons  at  Greenford  Green  were 
sold  to  the  firm  of  Brooke,  Simpson  and  SpUler, 
and  these  works  were  then  much  in  advance  of 
anything  that  existed  in  Germany.    One  rea- 
son for  the  sale,  Dr.  Perkin  said,  was  his 
father's  natural  dislike  to  an  industrial  career, 
and  his  desire  to  devote  himself  entirely  to 
pure  chemistry. 

There  was,  however,  a  much  more  weighty 
consideration.  It  was  recognized  that  the 
works  could  not  be  carried  on  successfully  in 
competition  with  the  rising  industry  in  Ger- 
many unless  a  number  of  first-rate  chemists 
could  be  obtained  and  employed  in  developing 
the  existing  processes,  and  more  particularly 
in  the  all-important  work  of  making  new  dis- 
coveries. Inquiries  were  made  at  many  of  the 
British  universities  in  the  hope  of  di9Covering 
young  men  trained  in  the  methods  of  organic 
chemistry,  but  in  vain. 

The  value  of  the  coloring  matter  consumed 
in  the  United  Kiugdom  was  £2,000,000  per 
annum,  and  these  dyes  were  essential  to  textile 
industries  representing  at  least  £200,000,000  a 
year  and  employing  1}  millions  of  workers,  and 
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to  many  other  industries  such  as  the  wall- 
pscper,  printing  and  paint  industries  requiring 
lakes  and  pigments. 

In  1870,  the  time  when  this  industry  com- 
menced to  be  transferred  to  Qermany,  organic 
chemistry  was  not  recognized  by  our  older  uni- 
versities, and  the  newer  universities,  which 
since  then  had  done  so  much  for  the  progress 
of  science,  did  not  exist.  Many  of  our  univer* 
sities  and  particularly  those  of  Oxford  and 
Cambridge,  and  those  in  Scotland,  contributed 
practically  nothing  to  the  advancement  of 
organic  chemistry  in  the  latter  part  of  last 
century,  and  even  now  their  output  of  research 
was  far  less  than  it  should  be.  In  Germany, 
as  soon  as  the  importance  of  the  subject  be- 
came apparent,  schools  specially  devoted  to  the 
subject  were  founded  by  such  teachers  as 
Liebig,  Wohler,  Kekul6  and  Baeyer, 

The  president  then  dealt  with  the  deficiency 
of  dyes  in  this  country,  and  referred  to  the 
schemes  proposed  by  the  government  to  ascer- 
tain the  best  means  of  obtaining  sufficient 
supplies  of  chemical  products.  The  grant  of 
£100,000  which  the  government  proposed  to 
make  to  the  company  for  research  purposes 
would  be  better  employed  in  subsidizing  the 
research  laboratories  of  those  universities  and 
colleges  which  were  willing  to  specialize  in 
organic  chemistry,  and  to  train  a  certain  num- 
ber of  students  with  a  view  to  their  entering 
the  services  of  the  company.  The  existing  dye 
works  in  this  country  compared  very  unfavor- 
ably, he  said,  with  those  in  Germany,  where 
experience  had  been  in  favor  of  building  large 
works  and  against  spreading  manufacturing 
operations  over  small  works  situated  in  differ- 
ent parts  of  the  country.  Moreover,  in  the 
manufacture  of  any  substance,  by-products  re- 
sulted which  must  be  either  recovered  or  used 
in  the  manufacture  of  other  saleable  products, 
and  in  order  that  these  by-products  might  be 
used  to  the  best  advantage  the  dovetailing 
operations  should  be  carried  out  on  the  same 
site,  and  thus  save  transporting  the  by-products 
from  one  works  to  another — ^an  operation  that 
must  entail  loss.  The  proposal  of  the  govern- 
ment, therefore,  to  take  over  the  existing 
works  in  this  country  appeared  a  doubtful 
policy. 


INT  BBS  TATS    CONFBBBNCB    ON    CBBBAL 

INVESTIGATIONS 

The  undersigned  committee  on  arrange- 
ments respectfully  announce  that  on  May  25- 
28,  1915,  an  Interstate  Conference  on  Investi- 
gations of  Cereals  will  be  held  in  California. 
This  proposed  conference  is  the  outgrowth  of 
suggestion  and  expressed  desires  on  the  part  of 
many  investigators  for  a  number  of  years  that 
such  a  conference  be  held  for  the  purpose  of 
conferring  on  the  various  phases  of  all  cereal 
research  but  particularly  those  more  difficult 
problems  concerning  which  there  is  difference 
of  opinion,  different  methods  of  work,  different 
points  of  attack  and  considerable  variation  in 
results,  in  order  that  these  differences  may  be 
better  understood  by  each  other  and  that  all 
such  investigations  be  more  coordinate  and 
effective  hereafter. 

It  seems  that  the  fact  that  there  are  no  other 
meetings  at  that  time  to  conflict  with  this  one 
and  the  fact  that  it  is  near  harvest  time  in  that 
region  would  be  much  in  favor  of  having  the 
conference  at  the  time  stated.  It  is  realized 
that  the  time  may  be  inopportune  for  some 
and  that  many  in  the  eastern  part  of  tiie 
United  States  will  not  be  able  to  attend.  It 
is  hoped,  however,  that  even  of  those  in  the  east 
there  may  be  certain  ones  who  would  in  any 
case  visit  California  about  that  time  and  who 
would  avail  themselves  of  the  opportunity  to 
take  part  in  the  conference.  It  is  hoped  and 
expected  that  there  will  be  a  good  attendance 
from  the  territory  west  of  the  Mississippi 
Eiver.  A  number  have  already  signified  their 
intention  of  being  present  and  several  have 
submitted  titles  of  papers. 

The  arrangements  are:  To  meet  at  Merced 
Tuesday,  May  25,  for  a  field  inspection  of 
the  San  Joaquin  Valley  cereals,  go  to  Berkeley 
the  evening  of  the  same  day  and  begin  the 
conference  proper  the  morning  of  the  26th  at 
the  University  of  California;  continue  the  pro- 
gram the  next  day  at  the  State  Experiment 
Farm  at  Davis  and  finish  the  day  with  an 
inspection  of  the  farm;  then  go  to  Chico  in 
the  evening  or  the  next  morning  and  visit  tiiie 
Plant  Introduction  Garden  of  the  United 
States  Department  of  Agriculture  on  the  28ih. 
During  the  same  day  those  who  wish  will  go 
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by  automobile  to  Biggs  to  inspect  the  Rice 
Experiment  Farm  at  that  place.  That  day 
will  end  the  conference,  after  -which  the  indi- 
Tidual  delegates  will  spend  snch  other  time 
and  go  to  such  other  points  within  the  state 
as  they  desire. 

The  following  are  proposed  as  general  sub- 
jects for  discussion,  under  each  of  which  such 
subtopics  may  be  discussed  by  different  mem- 
bers as  their  inclination  may  dictate: 

1.  Problems  of  Pacific  coast  wheat  pro- 
duction. 

2.  Improvement  of  barley  for  the  Pacific 
coast 

3.  Problems  in  cereal  smuts. 

4.  Grading,  milling,  malting  and  baking. 

5.  Weed  control  in  cereal  production. 

6.  Tillage  and  crop  rotation. 

7.  Insect  enemies  of  cereals. 

A  program  in  detail  will  be  issued  later.  It 
is  expected  that  the  discussions  will  cover  a 
broad  field.  Millers,  malsters  and  other  dealers 
in  grain,  as  well  as  agronomists,  pathologists, 
chemists  and  entomologists  are  expected  to 
attend.  Among  the  foreign  investigators  ex- 
pected to  be  present  is  Dr.  F.  K0lpin  Bavn, 
professor  of  plant  pathology  at  the  Boyal 
Landboh^jskolens,  Copenhagen,  Denmark.  It 
is  requested  that  each  one  expecting  to  attend 
make  the  fact  known  at  once  to  some  member 
of  the  committee.  Titles  of  papers  should  be 
sent  to  M.  A.  Carleton,  Department  of  Agri- 
culture, Washington,  D.  C,  and  any  other 
communications  of  inquiry  concerning  arrange- 
ments for  meetings  and  other  local  iof ormation 
to  Dr.  J.  W.  Gilmore,  University  of  California, 
Berkeley,  Cal. 

J.  W.  QlLMOBE, 

M.  A.  Cableton, 
F.  S.  Harris, 
Ealph  E.  Smuh, 
F.  D.  Heald, 
L.  A.  LeClero, 
F.  M.  Webster, 

Committee 


THE  EARP8WELL  LABOBATOEY 

The  Harpswell  Laboratory,  which  has  been 
maintained  for  several  years  at  South  Harps- 
well,  Maine,  as  an  institution  of  research,  has 


been  incorporated  under  the  laws  of  Maine  and 
has  been  placed  in  charge  of  a  board  of  ten 
trustees.  According  to  its  charter,  it  is  to  be 
devoted  to  scientific  study  and  investigation, 
while  its  constitution  provides  that  institu- 
tions contributing  funds  to  a  specified  amount 
will  be  entitled  to  appoint  a  trustee  to  repre- 
sent its  interests  in  the  laboratory,  the  re- 
maining trustees  being  elected  annually  by  the 
corporation.  The  membership  of  the  corpora- 
tion includes  those  who  have  conducted  in- 
vestigations there  and  who  have  paid  annual 
dues  of  one  doUar  for  the  current  year. 

Since  its  establishment,  the  laboratory  has 
afforded  facilities  to  79  different  individuals 
who  have  carried  on  investigations  there. 
These  have  represented  43  institutions  of 
learning.  There  have  been  published  as  based 
wholly  or  in  part  on  investigations  in  this 
laboratory  about  sixty  papers,  making  a  total 
of  about  two  thousand  pages,  illustrated  by 
many  figures  and  plates. 

During  the  last  season  fourteen  persons 
carried  on  research  at  the  laboratory,  these 
coming  from  Tufts  College,  Wellesley  College, 
Wistar  Institute,  Johns  Hopkins  University, 
Northwestern  University,  Washington  Univer- 
sity and  the  University  of  Dlinois.  Their  in- 
vestigations covered:  The  exact  homologies  of 
the  somites  in  the  lower  vertebrates,  origin 
of  taste-buds  in  Elasmobranchs,  the  nerves  of 
the  electric  organs  in  skates,  the  morphology 
of  the  lungs  and  airsacs  in  birds,  structure 
and  functions  of  the  ampullffi  of  Lorenzini, 
the  development  of  the  Piperacesd,  structure 
and  development  of  the  epiphysial  organs  of 
the  dogfish,  early  development  of  Clava, 
development  of  liver  and  pancreas  of  Acanthicts, 
the  morphology  of  the  hypophysis  of  Elasmo- 
branchs and  the  skull  of  the  dogfish. 

The  most  important  addition  to  the  equip- 
ment for  the  year  was  a  motor  boat,  26  feet 
long  with  a  two-cylinder,  ten  horse-i)Ower 
engine  which  puts  all  parts  of  Casco  Bay 
within  easy  reach.  The  boat  which  had 
served  for  ten  years  was  too  small  and  had 
developed  some  of  the  infirmities  of  age.  The 
library  has  been  increased  by  several  gifts  and 
now  contains  over  a  thousand  volumes  and 
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pamphlets  devoted  to  biology.  It  has  several 
complete  series  of  journals  and  some  others 
of  which  only  a  few  volumes  are  lacking. 

The  most  imperative  need  of  the  laboratory 
is  a  new  building  capable  of  accommodating 
twenty  investigators  at  one  time,  with  a  prac- 
tically fireproof  part  for  the  library  and  valu- 
able apparatus.  Another  necessity  is  a  larger 
income.  At  present  the  laboratory  is  supported 
by  subventions  from  several  institutions.  For 
several  years  the  work  has  been  carried  on  at 
an  expenditure  of  less  than  $500  in  any  one 
year.  Out  of  this  small  sum  a  collector  has 
been  employed,  the  absolutely  essential  sup- 
plies have  been  bought  and  some  additions 
have  been  made  each  year  to  the  permanent 
equipment. 

During  the  coming  season  the  laboratoiy 
will  be  open  from  about  June  20  to  Septem- 
ber 10.  It  offers  especial  facilities  for  the 
embryology  of  the  fishes  and  for  experimental 
work  on  that  most  favorable  material,  the  eggs 
of  CerehratuLuB  and  of  EchinaraeknioB.  The 
more  northern  fauna  marks  the  laboratory  off 
from  similar  institutions  farther  south,  while 
the  location  assures  one  of  a  cool  summer. 
No  instruction  is  given,  but  the  facilities  are 
offered  free  to  those  competent  to  carry  on 
investigations.  All  communications  as  to 
places  in  the  laboratory  as  well  as  to 
accommodations  in  the  town  should  be  ad- 
dressed to  either  Professor  H.  V.  Neal,  Tufts 
College,  Mass.,  or  to  J.  S.  Kingsley,  Urbana, 
Illinois. 

SCIENTIFIC  NOTES  AND  NEWS 
Dr.  J.  Qeorob  Adami,  professor  of  pathology 
in  McQiU  University,  Montreal,  has  left  for 
England  to  take  up  work  as  a  member  of  the 
British  War  Office,  having  charge  of  the  prep- 
aration of  a  medical  history  of  the  war. 

Dr.  S.  Alfred  Mitohell,  formerly  assistant 
professor  of  astronomy  at  Columbia  University, 
and  now  director  of  the  Leander  McCormick 
Observatory  at  the  University  of  Virginia,  has 
been  appointed  Ernest  Kempton  Adams  Re- 
search Fellow  by  the  trustees  of  Columbia 
University. 

Owing  to  the  illness  of  Dr.  Theobald  Smith, 
the  dinner  which  was  to  be  given  in  his  honor 


at  the  Harvard  Club,  Boston,  on  April  17,  has 
been  postponed  until  Jime. 

The  Medical  Club  of  Philadelphia  announces 
a  reception  to  be  given  at  the  BeUevue- 
Stratford,  on  April  23,  in  honor  of  Edgar  Fahs 
Smith,  LL.D.,  provost  of  the  University  of 
Pennsylvania;  Alba  B.  Johnson,  Esq.,  for  the 
president  of  Jefferson  Medical  Coll^^e;  David 
Mibie,  Esq.,  president  of  the  Medico-Chirur- 
gical  College  of  Philadelphia,  and  Bussel  H. 
Conwell,  D.  D.,  president  of  Temple  University. 

Dr.  Edmund  B.  Wilson,  Da  Costa  professor 
of  zoology  at  Columbia  University,  has  been 
appointed  by  the  trustees  to  be  speaker  at  the 
opening  exercises  of  the  university,  on  Sep- 
tember 22. 

The  van't  Hoff  fund  committee  of  the  Acad- 
emy of  Sciences  of  Amsterdam  has  awarded 
$120  to  Dr.  E.  D.  Tsakalotos,  of  Athens^  in  aid 
of  his  researches  on  the  thermal  properties, 
the  viscosity  and  the  magnetic  susceptibility  of 
binary  mixtures,  capable  of  yielding  endo- 
thermic  compoimds. 

The  Academy  of  Sciences  at  Vienna  hss 
allowed  $200  to  Professor  H.  Dexler,  of  Pra^ue^ 
to  aid  in  continuing  his  studies  on  stimulation 
of  the  brain  cortex  in  the  horse,  and  $150  to 
Dr.  E.  Pemkopf ,  of  Vienna,  to  aid  in  his  study 
of  the  development  of  the  intestines  and 
omentum. 

Dr.  George  Sarton,  editor  of  Isis,  who  was 
compelled  to  leave  Belgium  with  his  family 
on  account  of  the  war,  has  accepted  a  lecture- 
ship at  George  Washington  University.  Dr. 
Sarton  will  lecture  on  the  history  of  science. 
At  the  close  of  the  war,  it  is  his  intention  to 
return  to  Belgium  and  resume  the  publication 
of  lais. 

The  Longstaff  medal  for  1915,  of  the  Ohem- 
ical  Society,  London,  has  been  presented  to 
Dr.  M.  O.  Forster,  FJR.S. 

The  Samuel  D.  Gross  prize  of  the  Philadel- 
phia Academy  of  Medicine  for  the  year  1915 
has  been  awarded  to  Dr.  John  Lawrence  Tates, 
of  Milwaukee,  for  his  essay  entitled,  **  Surgery 
in  the  Treatment  of  Hodgkin's  Disease."  The 
amount  of  this  prize  is  $1,500. 
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PROFMSOB  W.  WiNTERNTrz,  of  Vienna,  known 
^  the  founder  of  scientific  hydrotherapy,  cele- 
Diated  hifi  eightieth  hirthday  on  March  1. 

PsoFEssoB  LiLLiBN  J.  Mabtin,  of  Stanford 
^lUTenity,  has  undertaken  the  chairmanship 
^  the  committee  of  the  American  Psycho- 
^<)Sioal  Association  appointed  to  arrange  for 
^d  conduct  the  program  of  psychology  to  he 
lield  at  San  Francisco  during  the  first  week 
^  August.    The  committee  otherwise  remains 
^  pieriously  announced,  the  additional  mem- 
o's  being  Professors   G.   M.   Stratton   and 
»^amer  Brown,  of  the  University  of  California. 

^  W.  H.  Makwabing,  of  Stanford  TTniTcr- 
^'tF;  lias  been  appointed  chairman  of  the  patho- 
'^cal  section  of  the  National  Association  for 
"^  Study  and  Prerention  of  Tuberculosis, 
*^t  -^iXi  meet  in  Seattle,  Wash.,  from  June  14 
to  16. 

^    accordance  with  a  provision  in  the  an- 
^.^      ^aval    Appropriation    bill.    President 
^^^^n  has  appointed  an  advisory  committee 
j-  ^T^^nautics.    The  purpose  of  the  committee 
^ap  out  plans  for  stimulating  aviation  in 
tbft  flTmy  and  navy,  and  to  adopt  the  best 
measures  for  overcoming  the  relative  weak- 
xiees  of  the  United  States  military  services  in 
ibis   field.     The   committee   is   composed   of 
Brigadier-General   George  P.   Scriven,   chief 
signal  officer,  U.   S.  A«;  Lieutenant-Colonel 
Samuel  Eeber,  aviation  section  of  the  Army 
Signal    Corps;    Captain    Mark    L.    Bristol, 
U.  S.  N.,  in  charge  of  the  Naval  Aeronautic 
Service;  Naval  Constructor  Holden  C.  Eich- 
ardson,  U.  S.  N.;  Dr.  Charles  D.  Walcott, 
secretary    of    the    Smithsonian    Institution; 
Charles  E.  Marvin,  chief  of  the  Weather  Bu- 
reau; Dr.  S.  W.  Stratton,  chief  of  the  Bureau 
of   Standards;   Byron  B.   Newton,   assistant 
secretary  of  the  Treasury;  Professor  W.  P. 
Durand,    of    Stanford  University;   Professor 
Michael  L  Pupin,  of  Columbia  University; 
Professor  John  F.  Hayf ord,  of  the  College  of 
Engineering,    Northwestern    University,    and 
Professor  Joseph  S.  Ames,  of  the  Johns  Hop- 
kins University. 

Pbofessob  G.  D.  Habbis,  of  Cornell  Uni- 
versity, will  repeat  this  summer  the  tour  which 
he  took  last  summer.    The  trip  will  be  made 


in  the  motor-boat  Ecphora  and  will  cover  ap- 
proximately the  same  territory  as  last  year. 
The  party  will  leave  Ithaca  early  in  June  and 
will  consist  of  Professor  Harris  and  the  six  or 
seven  graduate  students  who  intend  to  make 
geology  their  life  work.  The  route  chosen 
takes  an  inland  course  down  the  Atlantic  coast, 
planned  in  such  a  way  that  the  geologists  can 
study  the  different  rock  systems  of  the  geologic 
column.  From  Cayuga  Lake  the  party  will 
enter  the  Erie  Canal  via  the  Montezuma  Canal, 
proceed  to  Albany  and  thence  down  the  Hud- 
son to  New  York,  cross  New  Jersey  by  the 
New  Brunswick  Canal  and  reach  Chesapeake 
Bay  through  the  Delaware  Biver  and  the  Dela- 
ware-Chesapeake CanaL  The  last  part  of  the 
journey  will  be  a  tour  through  the  canals  of 
the  Dismal  Swamp,  and  the  trip  will  end  in 
the  vicinity  of  Wilmington,  North  Carolina. 

Db.  Allen  W.  Ebeeman,  Richmond,  Va.,  has 
resigned  as  assistant  state  health  commis- 
sioner to  become  epidemiologist  for  the  U.  S. 
Public  Health  Service  at  Washington. 

Stuabt  p.  Milleb,  graduate  assistant  in  the 
chemical  department  of  the  Massachusetts 
Agricultural  College,  has  accepted  an  ap- 
pointment with  Parke,  Davis  and  Company, 
of  Detroit,  Michigan. 

A  GENEBAL  meeting  of  the  New  York  Acad- 
emy of  Sciences  and  its  affiliated  societies  is 
announced  for  Monday,  April  26,  1916,  at  the 
American  Museum  of  Natural  History.  There 
will  be  a  social  hour,  with  refreshments,  be« 
ginning  at  9:30  p.m.,  preceded,  at  8:15  p.m., 
by  a  lecture  under  the  auspices  of  the  Section 
of  Astronomy,  Physics  and  Chemistry,  en- 
titled ''The  Volcano  Kilauea  in  Action,"  il- 
lustrated with  lantern  slides,  by  Dr.  Arthur  L. 
Day,  director.  Geophysical  Laboratory,  Car- 
negie Institution,  Washington,  D.  C. 

Db.  Victob  C.  Vaughan,  professor  of  hy- 
giene and  preventive  medicine  in  the  Univer- 
sity of  Michigan,  Ann  Arbor,  delivered  an  ad- 
dress at  a  special  meeting  of  the  College  of 
Physicians  of  Philadelphia,  on  April  12,  on 
phases  of  modem  military  hygiene  and  camp 
sanitation,  particularly  in  reference  to  war 
mortality. 
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Pbofessor  Douglas  W.  Johnson,  of  Co- 
lumbia Uniyersity,  delivered  an  illustrated  lec- 
ture on  ^'Surface  Features  of  Europe  as  a 
Factor  in  the  War/'  at  Johns  Hopkins  IJni- 
versity  on  April  8.  On  the  preceding  evening 
he  addressed  the  Harrisburg  Natural  History 
Society  on  '*  The  Origin  of  Scenery  in  the 
Orand  Canyon  District.'* 

On  April  16  Mr.  B.  J.  Hammond,  chemist  of 
the  IT.  S.  Bureau  of  Mines,  lectured  at  the 
University  of  Illinois  on  ''The  Badium  In- 
dustry in  America.'* 

Dr.  a.  J.  Carlson,  of  the  University  of  Chi- 
cago, spoke  before  six  hundred  students  in 
physiology  at  the  Ohio  State  University  on 
April  9.  He  chose  as  his  topic  "  Some  Becent 
Contributions  to  the  Physiology  of  the  Stom- 
ach." Dr.  Carlson  summarized  his  investiga- 
tions, giving  especial  attention  to  the  cause  of 
hunger  pangs.  This  was  the  final  lecture  in 
the  annual  series  offered  by  the  department 
of  physiology  to  its  students.  Professor  Carl- 
son will  address  a  joint  meeting  of  the  Alpha 
Omega  Alpha  Chapter,  of  the  Western  Be- 
serve  Medical  School  and  the  Section  of 
Experimental  Medicine  of  the  Cleveland  Acad- 
emy of  Medicine  on  May  14  at  the  Medical 
Library  on  ''  Some  Becent  Contributions  to 
the  Physiology  of  the  Stomach." 

A  STATED  meeting  of  the  Geographic  Society 
of  Chicago  was  held  on  April  9,  when  a  lecture 
was  given  by  Mr.  Charles  W.  Furlong,  of  Bos- 
ton, Massachusetts,  the  title  being  "  Chile  and 
the  Fu6gian  Archipelago." 

Professor  Arthur  E.  Hatnes,  who  for 
eighteen  years  held  the  chair  of  mathematics 
at  the  University  of  Minnesota  until  his  re- 
tirement in  1911,  died  on  March  12,  at  the  age 
of  sixty-six  years. 

Dr.  Ernest  P.  Magruder,  of  Washington, 
D.  C,  one  of  the  physicians  at  the  head  of  the 
American  Bed  Cross  unit  in  Serbia,  has  fallen 
a  victim  to  typhus  fever.  For  the  last  five 
years  before  going  to  Serbia  Dr.  Magruder  had 
been  professor  of  clinical  surgery  in  George- 
town University. 

The  death  is  announced  from  Berlin  of 
Professor  Friedrich  Loeffler,  the  distinguished 


pathologist,  who  in  1884  discovered  the  diph- 
theria bacillus.  Dr.  Loeffler  was  bom  on  June 
24,  1862. 

Dr.  Arthur  SHERmsN  Lea,  formerly  uni- 
versity lecturer  at  Cambridge,  known  for  his 
researches  in  physiological  chemistry,  died  on 
March  23,  at  the  age  of  sixty-one  years. 

Professor  Georg  Joghmann,  of  Berlin,  lias 
died  from  typhus  fever,  contracted  in  one  of 
the  cami>s  for  Bussian  prisoners. 

Dr.  August  Volkenhauer,  decent  for  geol- 
ogy in  Gottingen,  has  been  killed  in  the  war. 

The  Journal  of  the  American  Medical  As- 
sociation records  deaths  among  foreign  stu- 
dents of  the  medical  sciences  as  follows:  A. 
Bimbacher,  professor  of  ophthalmology  at  the 
University  of  Ghraz,  aged  66,  an  authority  on 
glaucoma  in  particular,  but  best  known,  per- 
haps, by  his  operation  for  ptosis  and  for  cata- 
ract and  his  method  of  illumination  of  the 
eye;  J.  D.  Pinero,  professor  of  anatomy  at  the 
University  of  Buenos  Aires  and  chief  of  the 
sanitary  inspection  service  of  the  port  and  of 
the  vaccine  service,  member  of  the  national 
board  of  health  and  physician  in  chief  at  the 
hospital  for  men;  J.  G.  Bueda,  president  of 
the  board  of  health  for  the  province  of  Cor- 
doba, Argentina,  governor,  and  member  of  the 
national  senate,  aged  53;  G.  Besinelli,  pro- 
fessor of  obstetrics  at  the  University  of  Flor- 
ence, aged  60;  H.  Apolant,  a  coworker  with 
Ehrlich  at  Frankfurt,  aged  48;  Kreisarzt  Fil- 
gentrager,  of  typhus  contracted  at  the  Tian- 
gensalza  camp  of  prisoners;  Otto  Markus,  as- 
sistant at  the  Wiirzburg  medical  clinic,  killed 
by  a  shell  during  the  Argonne  fighting.  He 
leaves  unfinished  an  important  work  on  the 
histology  of  the  ganglion  oells  of  the  nervoas 
system. 

The  next  annual  meeting  of  the  American 
Psychological  Association  is  set  for  December 
28,  29,  80,  at  Chicago,  BL 

Governor  Whitman  has  signed  the  Walters 
bill,  which  appropriates  (50,000  for  the  eradi- 
cation of  the  foot  and  mouth  disease. 

Governor  Fielder  has  signed  the  bill  giv- 
ing to  the  State  Board  of  Health  the  power 
to  grant  to  regularly  incorporated  colleges. 
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nniversitiefl  and  philanthropic  institutions  in 
2few  Jersey  i>ermi88ion  to  make  experiments 
on  animals  under  certain  restrictions.  The 
Eoekefeller  Foundation  for  Medical  Beeearch 
will  now  begin  work  on  the  construction  of  a 
laboratory  near  Princeton  for  the  study  of 
animal  diseases.  The  ground,  buildings  and 
equipment  of  the  new  laboratory  wiU  cost,  it 
is  estimated,  $1,000,000.  As  has  already  been 
announced.  Dr.  Theobald  Smith,  professor  of 
comparatiye  pathology  at  Harvard,  will  direct 
the  institution. 

We  learn  from  the  Journal  of  the  American 
Medical  Association  that  the  Langenbeck- 
Yirchow  building,  the  new  home  for  the  med- 
ical and  surgical  societies  of  Berlin,  is  on  the 
point  of  completion.  The  library  is  already 
being  moved  into  the  new  quarters.  By  com- 
bining several  scattered  medical  libraries,  it 
BtartB  with  113,000  volumes. 

AocoBDiNQ  to  a  cablegram  from  Nish,  dated 
April  11,  the  Britisli  and  French  governments 
are  sending  large  numbers  of  military  sur- 
SBons  into  Serbia  to  fight  the  epidemic  of 
typbua.  Thirty  English  surgeons  have  al- 
'eajy  arrived.  Fifty  French  physicians  ar- 
rived on  April  10  and  fifty  more  are  expected 
Portly,  as  well  as  a  party  sent  out  by  the 

•R>ckefeller   Foundation    and   the    American 

^d  Cross. 

^'^Js  Journal  of  Criminal  Law  and  Orimin-. 
Oio^l^  ig  entering  upon  the  publication  of  a 
^^'lea  of  monograph  supplements  which  will 
J^  known  as  Criminal  Science  Monographs. 
^  first  monograph  is  now  in  the  press.  It 
]^     appear  early  next  fall  under  the  title 

.^^ological  Swindling  and  Lying."  Dr. 
!^^ia:tn   Healy,  of   Chicago,   is  the   author. 

^  Volume  will  approximate  two  hundred 
JJj^"^^«  Each  number  in  this  series  will  be 
Wttxici  in  doth,  and  will  come  from  the  press 

•kittle.  Brown  and  Co.,  Boston,  Massachu- 

^^*      Persons  who  have  manuscripts  in  hand 

'  ^^    preparation,  which  they  wish  to  have 

^^id-ered  for  publication  in  this  series  should 
?^*^^*xunicate  with  Professor  Robert  H.  Gault, 

^^'^^'^estem  University,  Evanston,  Illinois. 

^H^  Prussian  department  of  education  has 

*^^tioned  the  legislature  for  a  continuance  of 

appropriation  of  25,000  marks,  which  for 


six  years  has  been  granted  for  cancer  research, 
on  condition  that  private  subscriptions  would 
double  the  amount.  This  has  always  been 
done,  and  the  private  subscriptions  are  already 
assured  for  1915.  The  appropriation  is  de- 
voted mainly  to  the  cancer  research  work  being 
done  under  Professor  Ehrlich's  supervision. 

An  institution  for  ethnological  research  has 
been  founded  in  Leipzig.  The  new  institution 
forms  part  of  the  King  Friedrich  August 
Foundation  for  Scientific  Research.  It  is 
affiliated  with  the  Ethnographic  Museum  of 
Leipzig,  and  is  furthermore  in  close  connection 
with  the  Ethnological  Seminar  at  the  univer- 
sity. Dr.  Karl  Weule,  director  of  the  museum, 
is  also  director  of  the  research  institution.  It 
may  be  expected  that  excellent  results  will  be 
obtained  by  this  concentration  of  effort,  which 
contrasts  favorably  with  the  dispersion  of 
energy  as  foimd  in  cities  like  Vienna  and  St. 
Petersburg  and  in  most  cities  of  the  United 
States. 


UNIVERSITY    AND    EDUCATIONAL    NEWS 

ELlrvard  Universitt  receives  $100,000  by  the 
will  of  James  J.  Myers,  of  Cambridge. 

Gifts  amounting  to  $72,908,  to  be  devoted  to 
cancer  research  at  the  Harvard  Medical 
School,  are  announced.  The  sum  of  $50,000 
was  provided  by  the  will  of  Philip  C.  Lock- 
wood. 

By  the  will  of  Mrs.  Laura  L.  Ogden  Whal- 
ing, of  Cincinnati,  Miami  University  receives 
$250,000  for  a  dormitory  with  $10,000  for  its 
support.  $10,000  is  bequeathed  to  the  alumni 
loan  fund.  The  residue  of  the  estate  is  to  be 
divided  between  Miami  University  and  the 
Cincinnati  Museum  Association,  and  it  is 
said  that  each  institution  may  receive  $200,- 
000. 

The  Addison  Brown  collection  of  plants 
offered  to  Amherst  College  by  Mrs.  Brown  in 
memory  of  her  husband,  at  one  time  a  member 
of  the  class  of  1852,  has  now  come  into  pos- 
session of  the  college.  Containing  many  thou- 
sands of  specimens  collected  in  the  United 
States,  Mexico,  Porto  Rico,  the  Hawaiian  Is- 
lands and  elsewhere,  it  is  by  far  the  largest  ac- 
cession ever  received  by  the  department. 
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Plans  have  been  drawn  for  the  construction 
of  four  greenhouses,  a  heating  plant,  wells  and 
windmills,  and  an  underground  piping  system 
for  irrigation  purposes,  on  the  new  botanical 
garden  for  the  department  of  botany  of  the 
IJniyersity  of  Michigan.  The  old  botanical 
garden  east  of  the  city  with  the  10,000  trees 
and  shrubs  which  have  been  planted  there,  will 
be  made  into  a  tree  and  shrub  park  in  about 
a  year. 

Dr.  Henbt  0.  CowLES,  Dr.  0.  J.  Chamber- 
lain and  Dr.  O.  W.  Caldwell  have  been  pro- 
moted to  full  professorships  of  botany  at  the 
University  of  Chicago. 

Dr.  Julius  Stieglitz,  professor  of  chemistry 
and  director  of  analytical  chemistry  in  the 
University  of  Chicago,  has  accepted  an  invi- 
tation to  give  courses  in  chemistry  at  the  Uni- 
versity of  California  during  the  summer  term 
that  begins  June  21  and  closes  on  August  1. 

Professor  Daniel  Starch,  of  the  University 
of  Wisconsin,  will  give  courses  in  educational 
psychology  and  educational  measurements  at 
the  University  of  Washington,  Seattle,  dur- 
ing the  coming  summer  session. 

At  the  University  of  Birmingham  Dr. 
Douglas  Stanley  has  been  appointed  to  the 
chair  of  therapeutics,  and  Dr.  L.  O.  Parsons 
to  a  newly  created  lectureship  in  infant  hy- 
giene and  diseases  peculiar  to  children. 

DISCUSSION  AND  COBSESPONDBNCB 

THE    FUNDAMENTAL   EQUATION   OF   DTNAIOOS 

The  difference  of  opinion  between  Professor 
Huntington  and  myself  is  probably  less  than 
might  be  inferred  from  his  recent  communica- 
tion.^ I  do  not  object  to  the  use  of  the  equa- 
tion F/F'  =  a/a\  which  indeed  is  a  useful  one. 
But  it  seems  to  me  misleading  to  call  this  the 
fundamental  equation  of  dynamics,  because 
there  is  something  equally  fundamental  that 
is  quite  independent  of  this  equation — ^the 
fact  that  the  nMss  of  a  body  is  one  of  the 
factors  determining  what  acceleration  it  has 
under  the  action  of  a  given  force.  The  same 
fact  is  expressed  by  Professor  Huntington  in 
the  words'  'MifFerent  bodies  require  different 

1  SciBNCB,  February  5,  1915. 

*  These  words  seem  to  be  a  vezy  definite  eorrobo- 


amounts  of  force  to  give  them  any  specified 
acceleration,"  which  he  refers  to  as  '^  this  cen- 
tral fact  of  dynamics."  My  view  is  that  this 
'' central  fact"  should  receive  explicit  and 
quantitative*  statement  in  whatever  equation 
or  equations  may  be  adopted  for  expressing  the 
fundamental  law  of  acceleration.  The  prin- 
ciple which  such  equations  must  express  may 
be  stated  in  different  ways.  In  the  review^ 
which  called  forth  Professor  Huntington's 
comment  I  expressed  the  opinion  that  the 
method  most  intelligible  to  the  beginnw  is  to 
introduce  at  the  outset  the  body-constant  which 
was  called  by  Newton  nuua  or  ^t^ianiiiy  of 
matter,  and  to  make  the  fundamental  principle 
a  statement  of  the  way  in  which  the  accelera- 
tion of  a  body  depends  quantitatively  upon 
both  the  applied  force  and  the  msss  of  the  body. 
The  principle  then  takes  the  following  form: 

(a)  A  force  acting  upon  a  body  othorwiee 
free  would  give  it,  at  every  instant,  an  accel- 
eration proportional  directly  to  the  force  and 
inversely  to  the  mass  of  the  body. 

The  meaning  is  perhaps  more  dearly 
brought  out  by  writing  a  definite  proportion: 

(b)  Forces  F,  F',  acting  upon  bodies  whose 
masses  are  m,  tn! ,  cause  accelerations  a,  ii 
such  that 


(1) 


It  is  instructive  to  consider  the  following 
partial  statements  of  the  general  principle: 

(c)  If  the  same  body  is  acted  upon  at  differ- 
ent times  by  forces  F,  F'  and  if  a,  a'  are  the 
accelerations  caused,  then 


F 
F'' 


(2) 


ration  of  the  statement  (quoted  with  disapproval 
by  Professor  Hnntington)  that  '^an  equation 
which  results  from  comparing  the  effects  of  dif- 
ferent forces  upon  the  same  body  can  not  be  re- 
garded as  a  complete  ezpresalon  of  the  funda- 
mental law  of  motion;  it  is  equally  important  to 
compare  the  effects  of  forces  acting  upon  any  dif- 
ferent hodies." 

•  The  mere  qualitative  statement  above  quoted 
is  no  more  satisfactory  than  the  statement  that 
"different  forces  acting  at  different  times  upon 
the  same  body  cause  different  aocelerations." 

iSciENOX^  December  4^  1914. 
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(J)  If  todies  whose  masses  are  m,  m'  are 
acted  upon  hy  equal  forces,  causing  aeceUror 
tions  a,  fi,  then 


a' 


m 


(3) 


(e)  If  todies  whose  masses  are  m,  m'  are 
acted  upon  ty  forces  F,  F'  such  that  equal 
accelerations  are  caused,  then 


F 

F' 


m 


(4) 


Equations  (2),  (3)  and  (4)  are  all  particular 
cases  of  (1),  but  it  requires  two  of  than  to 
express  the  whole  import  of  (1),  and  there  is 
no  reason  for  regarding  (2)  as  more  funda- 
mental or  more  important  than  (3)  or  (4). 
Any  single  equation  which  may  properly  be 
caUed  the  fundamental  equation  of  dynamics 
must  be  equivalent  in  import  to  equation  (1). 

This  does  not  mean  that  it  is  never  allow- 
able or  advantageous  to  use  the  less  general 
equations;  on  the  contrary,  problems  and  illus- 
trations falling  under  these  special  cases  are 
undoubtedly  helpful  to  students.  But  the  ob- 
ject should  be  to  lead  up  to  an  understanding 
of  the  fully  general  principle  expressed  above 
in  paragraphs  (a)  and  (fi)  and  in  equation  (1). 

When  this  principle  is  fuUy  understood, 
it  is  seen  that  equation  (1)  enables  us  to  deter- 
mine the  acceleration  of  any  body  of  known 
mass  due  to  the  action  of  any  known  force  as 
soon  as  we  know  the  acceleration  of  one  body 
of  known  mass  due  to  the  action  of  one  known 
force.  Tor  practical  use  it  is  advantageous  to 
ezprees  the  general  equation  in  a  more  concise 
fomu  It  is  readily  understood  that  (1)  is 
equivalent  to  the  equation 


m 


(6) 


in  which  %  is  a  constant  of  which  the  value 
depends  upon  the  units  chosen  for  expressing 
acceleration,  force  and  mass;  and  that  Ibe 
Btin  more  concise  form 


F 
m 


(6) 


results  if  units  are  so  chosen  that  unit  force 

acting  upon  unit  mass  causes  unit  acceleration. 

The  foregoing  is  essentially  the  Newtonian 

explanation  of  the  second  law  of  motion  as 


interpreted  by  Thomson  and  Tait  and  accepted 
by  other  high  authorities.  In  essential  mean- 
ing there  is  no  difference  between  this  and  the 
method  advocated  by  Professor  Huntington. 
The  word  mass  is,  indeed,  avoided  in  his  state- 
ment; but  in  recognizing  the  importance  of  the 
fact  ''that  different  bodies  require  different 
amounts  of  force  to  give  them  any  specified 
acceleration"  he  recognizes  the  reality  and 
fundamental  importance  of  the  body-constant 
which  is  usually  designated  as  mass.  By 
whatever  name  this  constant  may  be  called,  it 
must  play  a  part  in  the  theory  equivalent  to 
that  taken  by  mass  in  the  equations  given 
above.  In  Professor  Huntington's  presenta- 
tion this  part  is  taken  by  ''standard  weight," 
defined  as  the  force  required  to  give  the  body 
the  acceleration  32.1740  ft/sec.^  This  does 
not  conflict  with  the  theory  outlined  above;  in 
fact  since  the  forces  required  to  give  different 
bodies  a  specified  acceleration  are  by  equation 
(4)  proportional  to  their  masses,  standard 
weight  as  above  defined  may  serve  as  a  valid 
measure  of  mass.  In  explaining  this  method, 
however,  it  is  important  to  make  perfectly 
clear  the  fact  that  the  quantity  called  standard 
weight  is  in  reality  the  measure  of  a  body- 
constant  and  is  quite  independent  of  gravity, 
in  spite  of  the  fact  that  it  is  given  a  name 
which  is  almost  always  associated  with  gravity. 
If  properly  safeguarded  in  this  respect,  Pro- 
fessor Huntington's  method  of  developing 
fundamental  principles  is,  I  believe,  logically 
defensible.  Whether  it  meets  the  needs  of 
beginners  as  well  as  that  based  upon  the  New- 
tonian treatment  of  mass  may,  however,  be 
questioned. 

To  start  with  the  notion  of  mass  defined 
provisionally  as  "  quantity  of  matter "  has  the 
same  kind  of  advantage  as  starting  with  the 
"spring-balance"  definition  of  force.  Both 
definitions  have  a  sufficiently  definite  mean- 
ing, gained  from  ordinary  experience,  to  be  of 
service  in  a  preliminary  explanation  of  the 
laws  of  motion.  In  comparing  the  masses  of 
bodies  composed  of  one  homogeneous  substance 
the  significance  of  the  words  "quantity  of 
matter  "  is  indeed  readily  recognized,  and  it  is 
distinctly  helpful  to  generalize  this  notion  even 
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though  -we  xnnst  also  recognize  that  any  gefir 
eral  method  of  comparing  qnantitiea  of  matter 
must  employ  either  the  laws  of  dynamics  or 
some  other  physical  law  in  which  the  same 
body-constant  is  significant. 

Beflection  upon  what  is  really  inyolved  in 
the  Newtonian  laws  soon  shows,  indeed,  that 
the  provisional  definitions  of  force  and  mass 
are  quite  inadequate  as  a  basis  for  a  strictly 
logical  explanation  of  the  laws.  It  has  long 
been  recognized  by  writers  who  have  attempted 
to  formulate  fundamental  principles  with  full 
logical  rigor  that  the  definitions  of  both  force 
and  mass  are  implicitly  involved  in  the  laws  of 
motion  themselves."  An  analysis  of  the  strict 
logical  import  of  the  Nevrtonian  system  would, 
however,  be  quite  unintelligible  to  beginners, 
and  a  recognition  of  the  soundness  of  such 
an  analysis  is  no  reason  for  dispensing  with 
the  aid  of  the  more  tangible  notions  of  quantity 
of  matter*  and  push  or  puU, 

While  the  method  advocated  by  Professor 
Huntington  is  in  my  opinion  sound  in  its 
essential  features,  the  explanation  of  it  in  the 
paper^  to  which  he  refers  seems  to  encourage 
the  erroneous  notion  that  the  laws  or  facts  of 
terrestrial  gravity  form  a  part  of  the  principles 
of    dynamics.      Although    the    definition    of 

B  Probably  the  most  adequate  formulation  of 
the  Newtonian  laws  from  the  point  of  view  of 
strict  logic  is  that  given  by  W.  H.  Macanlay 
(Bun.  Am.  Math.  800.,  July,  1897).  Mr.  Macau- 
lay's  analysis  makes  it  dear  not  only  that  the  defi- 
nitions of  mass  and  force  are  implicitly  contained 
in  the  laws  themselves,  but  that  the  law  of  accel- 
eration and  the  law  of  action  and  reaction  can  not 
be  treated  as  independent,  and  further  that  the 
question  of  a  base  for  estimating  acceleration  is 
of  fundamental  importance,  since  the  laws,  if  true 
for  one  rigid  base,  will  not  be  true  for  another 
which  has  any  motion  except  a  uniform  transla- 
tion with  respect  to  the  first. 

0 Professor  Huntington's  statement  that  the 
mass  concept  is  "a  derived  concept,  both  histor- 
ically and  practically"  is  hardly  true  in  any  sense 
in  which  it  is  not  also  true  of  force.  At  all 
events  mass  in  the  sense  of  quantity  of  matter  has 
been  treated  as  fundamental  by  many  high  au- 
thorities from  Kewton  down.  See  the  opening 
paragraph  of  the  "Principia." 

T  Bvll  S.  P.  E.  E.,  June,  1913. 


standard  weight  quoted  above  is  of  course  quite 
independent  of  gravity,  in  the  paper  it  is  given 
the  form  of  a  gravily  definition:  " The  aicMd- 
ard  weight  of  a  body  is  the  force  of  gravity  on 
that  body  in  the  standard  locality."  The 
reader  is  likely  to  miss  the  significance  of  the 
qualifying  statement  made  elsewhere  in  the 
paper  that  the  standard  locality  is  any  locality 
where  g  has  the  value  32.1740  ft/sec* — a 
statement  which  makes  the  reference  to  locality 
and  to  the  force  of  gravity  wholly  irrelevant 
as  regards  the  real  meaning  of  the  quantify 
called  standard  weight. 

It  is  to  be  feared,  also,  that  the  definition 
of  ''  force  of  gravity  "  given  in  the  paper  en* 
courages  vagueness  rather  than  definiteness  in 
the  force  concept.  The  conception  of  force  as 
a  push  or  pull,  exemplified  by  the  pull  which 
stretches  a  spring,  is  a  very  definite  one.  It 
loses  its  definiteness,  however,  unless  the  fact 
is  kept  in  mind  that  there  is  always  some  body 
that  does  the  pushing  or  puUing.  When,  there- 
fore, it  is  said  that  a  body  is  acted  upon  by  a 
certain  force,  it  is  always  pertinent  to  ask  hy 
what  body  this  force  is  exerted.  How  is  this 
question  to  be  answered  in  the  case  of  the 
''force  of  gravity"  as  defined  in  the  paper! 
The  definition  is  as  follows: 

By  the  "force  of  gravity"  on  a  body,  we  mean 
simply  the  unseen^  force  which  gives  the  body, 
when  allowed  to  fall  freely  from  rest,  in  vacuo,  in 
the  given  locality,  the  observed  acceleration  g.  It 
is  equal  and  opposite  to  the  force  required  to  sup- 
port the  body  in  that  locality. 

The  question  hy  what  body  this  force  of 
gravity  is  exerted  is  not  answered  in  the 
paper,  and  an  attempt  to  supply  the  answer 
leads  to  the  conclusion  that  the  definition  is 
inconsistent  with  the  conception  of  force  as 
a  push  or  puU  exerted  upon  a  body  by  anoth&r 
body.  The  ''observed  acceleration  g**  has  a 
component  that  is  not  due  to  force  at  all,  but 
to  the  fact  that  our  base  for  estimating  accel- 
eration is  the  rotating  earth.  The  body  is  not 
acted  upon  by  a  push  or  pull  that  is  ''equal 
and  opposite  to  the  force  required  to  support 
the  body  " ;  if  it  were,  a  supported  body  would 
have  no  acceleration,  while  in  fact  it  haa  an 

*I8  the  word  "unseen"  here  intended  to  imply 
that  there  are  forces  which  are  visible  f 
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acceleration  even  though  at  rest  relatively  to 
the  earth. 

Professor  Huntington  objects  to  the  defini- 
tion "force  of  gravity  =  attraction  of  the 
earth**  on  account  of  "complications  con- 
nected with  the  spheroidal  shape  of  the  earth, 
the  influence  of  the  earth's  rotation,  etc.'* 
From  what  has  been  said  above  it  is  quite 
evident,  however,  that  if  the  complications* 
connected  with  the  earth's  rotation  are  evaded 
by  his  definition  it  is  only  by  a  sacrifice  of 
clearness  in  the  force  concept. 

Clear  thinking  about  the  concept  of  force 
would  seem  to  be  promoted  by  the  more  usual 
method  of  distinguishing  between  true  and 
apparent  force  of  gravity;  the  former  being 
the  actual  earth-pull  on  a  body,  the  latter  the 
pull  or  push  exerted  by  a  body  upon  its  sup- 
port.   Each  of  these  is  a  true  force  (a  pull  or 
push  exerted  by  a  specified  body) ;  to  assume 
them  equal  is  a  first  approximation  to  the 
truth.    The  reason  they  are  not  exactly  equal 
c&n  be  explained  rigorously  when  the  student 
is  in  a  position  to  understand  the  dynamics  of 
circular  motion;  before  that  stage  is  reached 
it  is  Bufficient  to  stop  with  the  explanation 
which   neglects    the    effect    of    the    earth's 
rotation. 

L.  M.  HosKms 

''HE  NATURE  OP  THE  ULTIMATE  MAGNETIO 

PARTICLE 

^pR  many  years  scientists  have  agreed  in 
^i^bitig  the  magnetic  properties  of  bodies  to 
^  action  of  exceedingly  small  elementary 
®<8xiets,  but  the  nature  of  these  ultimate 
?f*^^"tic  x>articles  has  been  an  open  question. 

.  iixfluence  of  temperature,  chemical  com- 
l^^tion  and  other  factors  has  received  the 
""J^Pleat  explanation  on  the  theory  that  mole- 
'^f^  or  possibly  groups  of  molecules,  are  the 
nitim^^  magnetic  particles.  On  the  other 
^**  the  electron  theory  of  magnetism,  devel- 
opfea  i^y  Langevin,  Ourie,  Weiss  and  others, 
**^*^   logically  sound  and  is  the  only  theory 

^^e  spheroidal  shape  of  the  earth  introduces 

I'l'  coitipiieatioxL  whatever  as  regards  the  definition 

/^J'ce  of  gravity  =  attraction  of  the  earth."    It 

^  ^^t  necessary  to  be  able  to  compute  the  attrac- 

^^  1x1  order  to  understand  the  definition. 


which   has    successfully    accounted   for    dia- 
magnetism. 

The  recently  developed  method  of  determin- 
ing the  positions  of  atoms  within  a  crystal  by 
X-ray  photography  and  the  ferromagnetic 
properties  of  magnetite,  hematite  and  pyrrho* 
tite  crystals  suggested  a  direct  experimental 
method  of  eliminating  one  or  the  other  of 
these  two  theories.  By  comparing  photo- 
graphs taken  through  these  crystals  while 
magnetized  and  unmagnetized  it  can  be  deter- 
mined with  certainty  whether  or  not  the  atoms 
have  moved  from  their  positions  of  equilibrium 
during  the  process  of  magnetization.  We  have 
obtained  experimental  results  with  magnetite 
and  hematite  which  indicate  that  the  atoms  do 
not  leave  their  positions  of  equilibrium  during 
magnetization.  These  results  are  consistent 
with  the  electron  theory  of  magnetism  and 
prove  conclusively  that  magnetism  is  not  a 
molecular  phenomenon.     ^    m    Compton 

E.  A.  Trousdale 

BXXD  Ck>LLIGS 

THE  NEW  GLACIER  PARK 

To  THE  Editor  of  Science:  Bef erring  to  the 
pleasing  intelligence  communicated  by  Dr. 
John  M.  Clarke,  in  Science  for  March  12, 
relative  to  the  new  glacier  park  near  Syracuse, 
a  further  note  on  the  history  of  its  investiga- 
tion may  well  be  added.  It  would  seem  that 
the  earliest  clear  interpretation  of  the  glacial 
stream  channels  about  Jamesville  came  from 
a  master  of  physiographic  study  who  has 
strewn  many  seed  thoughts  by  the  way  during 
the  past  forty  years — ^Mr.  Q.  K.  Gilbert.  The 
record  is  in  "  Old  Tracks  of  Erian  Drainage  in 
Western  New  York,"  an  abstract  published  in 
the  Bulletin  of  the  Geological  Society  of  Amer- 
ica, Vol  8,  1897,  pp.  285-286.  Dr.  Quereau's 
paper,  which  appeared  in  the  Bulletin  of  the 
following  year,  cites  Mr.  Gilbert's  interpreta- 
tion by  way  of  acknowledgment,  and  both 
papers  have  been  followed  by  the  full  exposi- 
tions of  Professor  Fairchild  in  the  publica- 
tions of  the  Geological  Survey  of  New  York. 

Albert  Pbrrt  Brioham 
Colgate  Univessitt 
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SCIENTIFIC  BOOKS 

A  Monograph  of  the  Molluscan  Fauna  of  tlie 
Orthaulax  Pugnax  Zone  of  the  Oligocene  of 
Tampa,  Florida.  By  William  Healet  Dall, 
U.  S.  Nat  Mufl.,  BulL  No.  90.  Pp.  xv,  178; 
PL  1-26.  Jan.  21,  1916. 
Collectors  of  curios  and  fossils  alike  have 
long  known  of  the  beautifiilly  preserved  speci- 
mens in  the  Tampa  '^silex  beds"  of  Florida. 
But  their  chief  interest,  as  the  author  of  this 
monograph  aptly  remarks,  ''is  not  limited  to 
their  esthetic  beauty,  nor  their  i>osition  as 
characteristic  of  one  horizon  in  the  series  il- 
lustrating the  evolution  of  life  on  the  globe, 
but  is  of  extreme  importance  as  furnishing  a 
key  to  the  little-understood  succession  of  the 
Tertiary  beds  which  fringe  the  islands  of  the 
West  Indies  and  the  encircling  continental 
shores  of  Mexico,  Oentral  America  and  north- 
ern South  America.  The  Tertiary  column  of 
the  coastal  plain  of  the  Ghilf  states  being 
fairly  well  elucidated,  the  relative  position  of 
the  deposits  to  the  south  can  be  determined 
if  any  one  of  them  can  be  satisfactorily  con- 
nected with  a  given  horizon  in  the  North 
American  series.  Such  a  connection  is  af- 
forded by  the  fauna  of  the  silex  beds  of 
Tampa." 

This  problem  confronting  the  paleontolo- 
gists of  the  New  World  is  strictly  analogous 
to  that  presented  Mesozoic  and  Cenozoic 
workers  in  the  Old,  viz.,  correlating  northern 
temperate  faunas  with  widely  differing  ones 
of  a  more  southern,  tropical  character.  There, 
much  progress  is  being  made  of  late  in  the 
older  Tertiaries  by  the  use  of  organisms  other 
than  molluscan,  especially  Foraminifera,  and 
a  similar  tendency  will  doubtless  soon  be 
shown  in  this  country.  Yet  there,  such  forms 
as  Velatea  Schmiedelianua  have  served  well 
as  indices  of  horizons  in  both  the  southern  and 
northern  provinces  of  Europe,  and  such  char- 
acteristic types  as  Orthaulax  pugnax  are 
equally  serviceable  here,  from  the  Panama 
Canal  to  Georgia.  Incidentally  we  may  note 
the  author's  attempt  to  designate  other  hori- 
zons by  characteristic  species,  as,  for  example, 
in  the  upper  Oligocene : 


Zone  of — 
Seapharea  dodona 
Cardiwn  eestwn 
Orhitolitee  floridanus 
Orthaulax  pugnax 


Former  designation — 
Alum  Bluff  beds 
Chipola  marl 
Tampa  limestone 
Orthaulax  bed 


It  is  certain  that  only  by  the  study  of  such 
faunal  zones  we  may  ever  hope  to  be  able  to 
correlate  the  widely  scattered  Tertiary  deposits 
of  the  West  Indies  and  Central  America. 

As  regards  the  relations  of  the  fauna  of  the 
Orthaulax  pugnax  zone  Dall  says: 

Four  species  go  back  as  far  as  the  Claiborne 
sands,  six  are  found  in  the  Jackson  Eocene^ 
and  seven  in  the  Vicksburg.  Eight  come  up 
from  the  Lepidocyclina  zone,  four  have  been 
recognized  in  the  scanty  fauna  known  from 
the  Nummulitic  zone^  and  one  or  two  from 
the  very  imperfectly  explored  Chattahoochee 
fauna.  Eight  are  known  from  the  Tertiaiy 
of  Santo  Domingo,  several  of  which  are  very 
characteristic  of  the  zone.  The  two  character- 
istic species  of  Orthaulax  occur  in  the  lower 
Oligocene  of  the  Panama  Canal  Zone,  and  at 
least  one  of  them  has  been  obtained  in  Santo 
Domingo,  Antigua,  and  Anguilla. 

^  Above  the  Orthaulax  zone  we  find  61  of  its 
species  surviving  in  the  Cardium  cestum  zone, 
but  only  14  reach  the  zone  of  Seapharea 
dodona. 

^'Fifteen  occur  in  extra-Floridian  Miocene 
beds,  but  only  three  in  the  Floridian  Miocene; 
11  are  found  in  the  Pliocene  of  south  Florida, 
and  five  in  the  Florida  Pleistocene,  while  23 
survive  in  the  recent  fauna/'  Of  the  312  mol- 
luscan species  known  from  the  Orthaulax  pug* 
nax  zone,  90  are  described  in  this  monograph 
as  new,  while  about  120  are  refigured  from  the 
author's  well-known  Wagner  Institute  pai)eES. 
More  than  half  the  remaining  species  described 
by  various  authors  are  discussed  and  re-figured* 

Of  special  interest  in  this  generally  marine 
assemblage  of  species  is  the  presence  of  27 
land  and  fresh-water  forms,  consisting,  among 
others,  of  H'eZix-like,  Bulimoid,  Pupoid  and 
Planorhie  types.  One  new  genus  is  described^ 
viz.,  Microcerion  ''about  midway  between 
Cerion  proper  and  the  small  PupidsB.'' 

No  sympathetic  regard  for  generic  names 
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that  have  been  in  nse  for  many  decades  has 
prevented  the  author  from  relegating  them  to 
oblivion  if  some  other  name  seem  to  him  to  be 
the  correct  one  in  accordance  with  the  strict 
rules  of  biologic  nomenclature.  For  examples, 
note  the  following: 

Straphia  changed  to  Cerion,  Termetus  to 
YenMcaUiris,  TJtriculus  to  Betusa,  Pleuro- 
Uma  to  Turria,  Fulgur  to  Busycon,  Eulima  to 
Mehnella,  AairaUum  to  Astraea,  Crassatella 
to  CrassaieUites,  Cylindrella  to  Urocoptis,  Tor- 
naiina  to  Acteocina,  Bulla  to  BvHaria,  Tut- 
InneUaL  to  Xancvs,  Triionidea  to  Cantharus, 
Bigamtus  to  Sinum,  Pectunctdua  to  Glycyme^ 
lis,  Lacina  to  Phacoides, 

Since  the  above  changes  are  for  the  most 
part  mere  substitutions  of  a  less  well-known 
name  for  one  in  more  general  use,  there  can  be 
no  doubt  that  it  becomes  the  most  of  us  with 
less  special  training  in  molluscan  nomencla- 
ture to  follow  Dr.  Dall's  lead  in  our  future 
publications.  However,  in  some  instances  the 
changes  suggested  are  based  on  Bolten's  pub- 
lication, referred  to  as  ^^Mus.  Boltenianum, 
1798,"  antedating  Lamarck  in  "  Prodrome  "  by 
one  year;  yet  of  that  rare  edition  we  have 
understood  Dr.  Dall  to  say  that  there  are  but 
four  copies  in  existence,  though  recently  Schor- 
bom's  republication  (75  copies)  renders  the 
work  more  accessible  to  workers,  at  least  in  the 
Ticinities  of  large  libraries.  To  what  extent 
the  old  masters  were  excusable  for  not  possess- 
mg  one  out  of  perhaps  a  half  dozen  copies  of 
a  private  work  seems  to  us  certainly  a  legiti- 
mate query.  Nor  does  the  number  75  strike 
ns  as  rashly  great  in  this  early  twentieth-cen- 
tury literature.  The  only  change  we  sincerely 
legret  is  Pectunoulus  to  Olycymeria,  both 
names  having  become  well  established  in  the 
literature  for  very  different  types  from  those 
now  proposed.  However  imperative  the  inex- 
orable laws  of  biologic  nomenclature  may  be 
as  regards  this  matter,  BlainviUe's  use  in 
"Man.  Malac,  VoL  I.,  p.  640,  1825,  of  the  ad- 
jective Phacoides  can  not  be  regarded  as  fur- 
nishing a  sound  basis  for  ^  G^nus  FHAComss 
Blainville.*'  However,  so  far  as  the  under- 
signed is  concerned,  such  matters  are  very 


secondary  in  importance  to  the  many  state- 
ments and  suggestions  regarding  matters  of 
correlation  and  evolution.  Note  the  artifi- 
ciality of  certain  generic  terms  as  brought  out 
in  Dall's  discussion  of  the  si)ecies  VellarUa 
floridafui.  He  says :  '^  this  fossil  has  the  conch- 
ological  features  of  the  recent  species,  the 
V.  cyprinoides  of  Asia,  but  the  combination 
is  one  which  is  probably  due  to  dynamic 
causes  operating  upon  a  species  of  Cyrena, 
and  which  might  occur  sporadically  anywhere 
within  the  distribution  of  the  genus  Cyrena, 
The  Asiatic  or  African  forms  have  probably 
no  more  intimate  connection  with  the  Ameri« 
can  fossils  than  that  thus  indicated,  and  the 
same  is  true  of  the  fossil  Batissa  from  the 
Puget  group  and  its  South  Sea  analogues. 
The  ^ genus'  Hinnites  is  another  form  in 
which  it  is  unlikely  that  there  is  any  genetic 
connection  between  the  species  occurring  in 
different  horizons  except  what  is  furnished 
by  the  genus  Pecten,  from  which  Hinnites 
species  are  probably  mere  sports." 

Extremely  valuable  as  a  connecting  link 
between  the  Jackson  and  Yicksburg  fore- 
runners and  the  Recent  Busycona  is  the  new 
species  figured  as  B.  stellatum  (PI.  10,  Pigs. 
7,  9).  Noteworthy  from  a  lithologic  stand- 
point is  the  statement  that  silicification  of 
the  calcareous  matter  of  the  fossils  exposed 
between  tides  is  now  going  on.  We  heartily 
agree  with  the  author  in  his  dislike  of  the 
present  usage  of  the  term  "  formation.*'  We 
have  never  understood  why  the  taxonomy  of 
geologic  units  should  be  other  than  that  sug- 
gested by  the  International  GeoL  Oongress, 
'89,  i.  e„  Group,  System,  Series,  Stage,  with 
corresponding  time  imits,  Era,  Period,  Epoch 
and  Age.  Pinally,  as  an  interesting  matter  in 
methods  of  illustration,  we  have  a  chance  to 
see  in  this  monograph  in  juxtaposition  some 
excellent  pen-and-ink  drawings  by  McOonneQ 
and  the  results  of  modem  photographic  meth- 
ods in  use  by  the  IT.  S.  Geological  Survey. 
The  latter  are  good,  though  sometimes  show- 
ing a  lack  on  the  part  of  the  artist  of  the  finer 
essential  features  of  the  shell.  This  mono- 
graph must  be  regarded  as  a  distinct  and  valu- 
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able  contribution  by  America's  foremost  stu* 
dent  of  CenoEoic  invertebrate  paleontology. 

O.  D.  Habbib 
Palkontolooical  Labobatoby, 

Ck)BNELL  UNIVIBSITY 

Text-hook   of  Phyaiologicdl   Chemistry.     By 

Olof  Hammabsten.     Translation  by  John 

A.  Mandsl.     Seventh  edition.     Wiley  and 

Sons,  New  York. 

Another  edition  of  Hammarsten's  ''Text- 
book of  Physiological  Chemistry"  is  now 
available  in  English  (translation  by  Mandel). 

Outside  of  the  material  contained  in  the 
first  two  chapters  of  the  last  edition  which 
now  have  been  combined  into  one,  the  arrange- 
ment of  the  older  editions  has  been  retained. 
Chapter  for  chapter,  almost  every  subject 
treated  occupies  very  nearly  the  same  number 
of  pages  as  before.  Nevertheless,  this  edition 
is  far  from  being  a  mere  reprint.  The  newer 
observations  and  references  are  usually  to  be 
found — sometimes  in  place  of  older  observa- 
tions (and  references),  but  more  frequently 
as  additions.  In  the  field  of  metabolism,  a 
field  always  somewhat  scattered  and  sub- 
merged in  '' Hammarsten,"  the  new  edition 
will  prove  disappointing  to  American  stu- 
dents just  as  the  older  editions  have  been. 
Most  of  the  facts  are  there,  but  it  takes  a 
brave  and  diligent  student  to  find  them. 

The  index  is  very  full,  but  its  usefulness  to 
students  is  not  so  great  as  it  might  be  be- 
cause it  still  lacks  expert  systematization. 
The  first  subject  that  the  reviewer  happened 
to  look  up  in  the  index  was  mucin;  sixteen 
references  are  given,  the  first  is  entirely  mis- 
leading and  the  most  essential  references  are 
tucked  away  in  the  middle  of  the  long  list. 

Index  and  aU,  however,  American  biochem- 
ists are  always  pleased  to  see  one  more  edition 
of  the  book  which  more  than  any  other  is 
kept  within  reach  for  daily  consultation. 

Otto  Folin 


NOT^S  ON  ENTOMOLOGY 

Two  recent  parts  of  Das  Tierreich  treating 
of  the  hymenopterous  superfamily  Proctotry- 
poidea^  are  almost  monographic  in  character. 


Both  are  by  the  Abbey  J.  J.  Eieffer  and 
treat  of  almost  1,800  speciee  in  over  180 
genera.  An  illustration  is  given  of  nearly 
every  genus,  and  there  ia  an  introductory  por- 
tion treating  of  the  external  morphology. 
Many  of  the  species  are  from  our  country. 

India  is  sufficiently  distant  from  both  Eu- 
rope and  America  and  its  fauna  has  been  goffi- 
ciently  unknown  to  have  been  selected  aa  tbe 
probable  place  of  origin  of  many  types  of 
animals.  Its  insect  fauna,  however,  is  now 
becoming  better  known  through  numerous 
books;  three  have  come  to  hand  recently.  One 
by  T.  B.  Fletcher*  deals  with  the  insects  of 
southern  India.  There  is  an  introductory  ac- 
count of  insects,  and  life  histories  of  many 
species  representing  most  of  the  families.  A 
second  large  work  is  by  E.  P.  Stebbing*  and 
is  devoted  to  accounts  of  the  life  history  of 
and  the  damage  wrought  by  the  forest  beetles 
of  India.  Unfortunately  it  contains  the  de- 
scriptions of  various  new  species.  The  third 
work  is  purely  economic  and  treats  of  the  pests 
of  various  crops.^  It  consists  of  84  leaflets 
with  plates,  mostly  colored,  of  insect  and 
fungous  enemies  of  field  crops. 

Several  microlepidopterists  had  shown  tliat 
certain  Tineid  larvs  are  of  different  shape  and 
habit  at  different  stages  of  development. 
Tr&gardh'  has  investigated  these  forms  and 
arranges  them  in  two  sections,  the  tissue  eaters 
that  bite  and  eat  the  parenchyma  of  the  leaf, 
and  the  sap-feeders,  that  take  only  liquid. 
The  former  method  is  the  more  primitive,  the 

iLief.  41,  BethylidBB,  595  pp.,  205  figs.;  Lief. 
42,  Sexphid»  and  Oalliceratids,  254  pp.,  103  figa, 
1914. 

3 ''Some  South  Indian  Insects,"  Madras,  1914, 
565  pp.,  440  figs.,  50  pis. 

s ' '  Indian  Forest  Insects  of  Economie  Impor- 
tance— Coleoptera,"  London,  1914;  648  pp.,  many 
pis.  and  text  figures. 

« ''Crop  Pest  Handbook  for  Behar  and  Orissa," 
Calcutta,  1913.  Issued  by  Bept.  of  Agrie.  of 
these  provinces. 

8 ' '  Contributions  Towards  the  Comparative 
Morphology  of  the  Trophi  of  the  Lepiodopterons 
Leaf -miners, ' '  Arhiv  Zoologi,  YIII.,  No.  9,  48  pp., 
62  figs.,  1915. 
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latter  requiring  special  modifications  of  the 
mouth  parts.  Several  species  are  sap-feeders 
when  young,  and  in  later  stages  become  tissue 
feeders. 

The  first  impulse,  ui>on  finding  some  strange 
new  form  of  insect^  seems  expressible  only  in 
a  new  ordinal  name.  Dr.  Silvestri  has  f oxmd 
some  small  forms  (2  mm.  long)  in  Africa  and 
Malasia  representing  the  newest  order  of  in- 
sects,  Zoraptera.*  The  genus  Zoroiypus  is 
based  upon  several  species  resembling  young 
GryllidsB.  They  have  enlarged  hind  femora, 
two  jointed  tarsi,  head  with  distinct  Y  mark, 
no  eyes,  last  joint  of  palpi  enlarged,  nine- 
jointed  antennss,  and  short  one-jointed  oercL 

It  is  indeed  refreshing  to  find  a  paper  on  the 
systematica  of  CulicidsB  that  contains  no  new 
generic  names.  Mr.  E.  Brunnetti^  has  studied 
the  proposed  genera  of  mosquitoes  from  the 
standpoint  of  the  dipterologist  and  comes  to 
the  conclusion  of  Dr.  Williston  that  most  of 
these  names  are  based  on  characters  of  no 
generic  value  in  Diptera,  and  are  therefore 
sjnonyms.  Under  Culex  he  places  no  less  than 
72  such  names.  The  value  of  the  various  char- 
acters is  considered,  and  tables  are  given  to 
the  vaild  genera;  some  names,  however,  still 
left  in  doubt.  Corethra  is  regarded  as  form- 
ing ft  subfamily  in  the  Oulicidse. 

We  all  know  that  an  insect  ''bite"  is  not 
simply  a  puncture,  but  our  first  interest  has 
been  to  find  a  remedy.  Dr.  J.  H.  Stokes' 
however,  has  investigated  the  pathological  and 
histological  features  of  a  ''bite"  and  con- 
dndes,  that,  irresx>ective  of  pathogenic  organ- 
inms,  the  insect  introduces  a  toxic  agent  which 
produces  considerable  changes  in  the  tissues 
near  the  "  bite."  This  toxic  agent  is  not  in- 
jured by  alcohol  nor  by  dry  heat,  but  is  inert 
after  treatment  with  hydrochloric  acid.  The 
history  of   a   "bite"   is   divided   into  four 

'"Descrizione  di  unnnovo  ordine  di  insetti," 
Bol  Lab,  Zooh  Gen.  Agrar.,  Vn.,  pp.  193-209, 
1914. 

^''Critical  Beview  of  'Genera'  in  CulicidsB," 
^0.  Ind,  Mve.,  X.,  pp.  15-79,  1914. 

'"A  Clinieal,  Pathological  and  Experimental 
Study  of  Lesions  Produced  by  the  Bite  of  the 
Black  Fly  (Smmiium  ventutum),''  Jour,  Cutan 
^>^»eate9,  November  and  December,  1914,  pp.  46. 


stages;  the  papular,  the  i>seudovesicular,  the 
vesicular  or  oozing  stage,  and  the  involution 
or  subsidence. 

N.  Baitks 


SPECIAL  AETICLBS 

A  CASE  OF  ASSUMPTION  OF  MALE  SECONDART  SEX 
CHARAOTERS  BT  A  OOW  ^ 

A  PURE-BRED  registered  Ayrshire  cow,  named 
Dorothy  of  Orono  (23010),  belonging  to  the 
University  of  Maine,  produced  three  calves, 
on  dates  as  follows:  September  17,  1909,  Sep- 
tember 10,  1910,  February  24,  1912.  (hi  the 
lactation  following  the  birth  of  the  second  calf 
she  made  a  record  of  12,426.4  lbs  of  milk  and 
450.75  lbs.  of  fat,  and  was  admitted  as  No.  426 
to  the  Ayrshire  Advanced  Registry. 

After  March  24,  1913,  the  cow  never  gave 
any  milk.  The  udder  rapidly  shrunk  to  a  very 
small  size  and  the  animal  began  to  show  the 
external  characteristics  of  a  bulL  This  change 
was  very  slight  at  first,  but  soon  became  much 
more  marked.  After  a  lapse  of  8  months  the 
general  external  faciea  and  the  behavior  of  the 
cow  were  like  those  of  a  htUl  to  a  remarhahU 
degree.  The  neck  had  become  thickened  in  its 
posterior  parts,  and  had  developed  a  well- 
marked  crest,  as  is  characteristic  of  a  bull.  If 
the  cow  had  been  so  screened  that  only  her 
fore-quarters  and  neck  were  visible,  any  ob- 
server would  have  unquestionably  pronounced 
her  a  male.  The  assumption  of  male  characters 
in  these  regions  was  complete  and  perfect.  In 
the  hind-quarters  the  change  from  character- 
istic female  conformation  in  the  male  direc- 
tion, while  less  striking  than  in  the  anterior 
parts,  was  still  clearly  evidfent.  The  udder 
shrunk  away  to  a  very  small  size.  The  hips 
and  rump  took  on  the  smooth,  rounded,  fiUed- 
out  appearance  which  is  characteristic  of  the 
bull,  but  not  of  the  cow. 

The  cow  was  slaughtered  on  February  18, 
1914.    Autopsy  showed  as  the  only  gross  ab- 

1  This  is  a  preliminary  abstract  of  a  paper  hav- 
ing the  title  **Sex  Studies.  VII.  On  the  As- 
sumption of  Male  Secondary  Characters  by  a  Cow 
Affected  with  Cystic  Degeneration  of  the  Ovaries,'' 
shortly  to  be  published  in  the  Annual  Report  of 
the  Maine  Agr.  Ezpt.  Sta.  for  1915. 
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normality  a  simple  cystic  condition  of  the 
ovaries.  Histologically  and  cytologically  these 
cystic  ovaries  differed  from  the  normal  cow's 
ovary  in  but  one  essential  respect,  namely, 
that  they  had  no  corpora  lutea. 

The  case  described  presents  for  consideration 
certain  definite  and  clear-cut  results  bearing 
on  the  problem  of  secondary  sex  characters. 
These  are : 

1.  This  cow  had  been  a  perfectly  normal 
female  and  had  performed  all  the  reproductive 
functions,  both  primary  and  secondary,  of  the 


2.  It  later  assumed  certain  of  the  secondaiy 
characters  of  the  male,  both  in  respect  of 
structure  and  behavior,  with  i>erfect  definite- 
ness,  and,  so  far  as  the  characters  concerned 
go^  completeness.  This  change  was,  for  ex- 
ample, at  least  as  complete  and  definite  as  any 
of  those  described  by  Steinach'  following  cas- 
tration and  transplantation  of  gonads. 

8.  The  gonads  of  this  animal,  examined  sub- 
sequent to  the  change  in  secondary  characters, 
were  exactly  like  those  of  a  normal  cow,  save  in 
the  one  respect  that  the  follicles  were  not 
breaking  and  discharging  ova,  but  were  form- 
ing follicular  cysts  or  becoming  atretic,  and 
because  of  this  no  corpora  lutea  were  formed. 

(a)  The  interstitial  secreting  mechanism  of 
these  ovaries  was  absolutely  normal,  both  in 
respect  of  number  of  cells,  and  the  cytological 
characteristics  of  the  individual  cells. 

(b)  The  germinal  mechanism  was  perfectly 
normal  up  to  the  point  where  ovulation  should 
occur.  Then  it  failed  to  separate  the  ova  from 
the  ovary. 

(c)  The  outstanding,  and  so  far  as  we  can 
determine  the  only  significant,  anatomical  and 
physiological  difference  between  the  gonads  of 
this  abnormal  cow  and  those  of  a  normal  one, 
consists  in  the  fact  that  the  former  lacked 
any  lutear  tissue. 

A  detailed  account  of  the  case,  with  figures, 
will  be  given  in  the  complete  paper. 

Batmond  Pearl, 
Frank  M.  Surtaob 

«8t«inaeh,  E.,  ''WillkOrlich  Umwandlimg  von 
Sattgetierm&imclien  in  Tiers  mit  auageprftgt  weib- 
lichen  G^eeehleclitscharaeteren  nnd  weiblicher 
Psyche,"  PflUger's  AroK,  Bd.  144,  pp.  71-108, 
1912. 


A  NEW  THEORT  RBGARDINO  THE  FEEDDrO  POWER  OF 

PLANTS^ 

The  feeding  power  of  plants  has  been  a  sub- 
ject of  a  great  deal  of  investigation  during  the 
last  half  century.  Undoubtedly  mere  casual 
observation  of  the  growth  of  wild  and  culti- 
vated plants  led  investigators  long  ago  to  sur- 
mise that  there  is  a  difference  in  the  feeding 
power  of  different  species  of  plants.  Numer- 
ous carefuUy  controlled  experiments  have  re- 
peatedly confirmed  this  idea.  Of  the  impor- 
tant mineral  elements  needed  by  plants,  suffi- 
cient phosphates  in  an  available  form  are 
most  often  lacking  in  a  soiL  It  is  largely  on 
this  account  that  phosphates  have  generally 
been  used  in  testing  the  feeding  power  of 
plants.  Fortunately  phosphates  are  also  wdl 
adapted  to  this  study.  With  the  rapidly  in- 
creasing use  of  phosphate  fertilizers,  the  sub- 
ject has  become  one  of  considerable  economic 
importance,  since  it  may  be  possible  that  with 
a  proper  selection  and  sequence  of  crops  as 
regards  their  feeding  power,  the  cheap  insol- 
uble phosphate  fertilizers  may  be  used  with 
greater  advantage. 

It  was  formerly  supposed  that  insoluble 
minerals  were  made  soluble  by  plants  through 
the  action  of  various  acids  secreted  by  tiie 
plant  roots.  As  is  well  known,  later  experi- 
ments, especially  those  by  Gzapex,  have  dem- 
onstrated that  other  than  carbonic  acid,  plants 
normally  excrete  at  the  most,  only  minute 
traces  of  acids.  There  remains,  however,  no 
question  that  practically  all  plants  excrete 
through  their  roots  large  quantities  of  car- 
bonic acid.  Lately  some  investigators  have 
suggested  that  differences  in  feeding  power 
may  be  due  to  differences  in  amount  of  car- 
bonic acid  excreted  by  the  roots.  Experi- 
mental data,  however,  lend  little  support  to 
this  view,  and  hence  indicate  that  there  must 
be  something  vastly  more  important  in  deter- 
mining the  feeding  power  of  a  plant.  On  re- 
viewing the  literature  concerning  the  subject, 
and  considering  the  data  obtained  in  this  lab- 
oratory, the  writer  was  led  to  formulate  the 
following  hypothesis: 

Plants  eonttUning  a  relatively  high  edleium 

^Publication  authorized  by  the  director  of  ths 
WiBconein  Experiment  Station. 
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oxide  content  have  a  relatively  high  feeding 
poufer  for  the  phoephorue  in  raw  rock  phos- 
phate. For  plants  containing  a  relatively  low 
cdldum  oxide  content  the  converse  of  the 
above  is  true.  A  calcium  oxide  content  of  less 
than  one  i>6r  cent,  may  be  considered  rela- 
tively low.  Com,  oats,  rye,  wheat  and  millet 
belong  in  this  class.  A  calcium  oxide  content 
of  somewhat  more  than  one  per  cent,  may 
be  considered  relatively  high.  Peas,  clover, 
alfalfa,  buckwheat  and  most  of  the  species  of 
the  crucif  ersB  belong  in  this  class. 

The  explanation  of  the  above  relation  is 
made  possible  by  means  of  the  laws  of  mass 
action  and  chemical  equilibrium.  The  reac- 
tion making  the  pbosphorus  in  raw  rock  phos- 
phate available  to  plants  is  one  between  car- 
bonic acid  and  the  tricalcium  phosphate  in  the 
rock  phosphate,  which  may  be  represented  as 
follows : 

Ca.(PO0.  +  2H.00,±^  CaA(PO0. 

-f-  CaH.(CO,),. 

As  18  well  known  if  none  of  the  products  to 
the  right  of  the  reaction  are  removed  from 
solution,  the  reaction  soon  reaches  a  state  of 
equilibrium.  If  the  di-calcium  phosphate  is 
continually  removed  but  the  calcium  bi-car- 
bonate  only  in  part,  then  the  reaction  will 
continue  a  little  farther,  but  also  soon  comes 
to  a  state  of  equilibrium  due  to  the  accumu- 
lation of  the  calcium  bi-carbonate.  When  this 
point  is  reached,  the  further  solution  of  the 
phosphate  is  prevented.  This  is  the  condition 
that  obtains  for  such  plants  as  are  low  in  cal- 
cium oxide  and  hence  do  not  absorb  the  cal- 
cium bicarbonate  in  the  proportion  to  the 
dicalcium  phosphate  as  given  in  the  reaction. 
In  such  cases,  the  plants  soon  suffer  for  sol- 
uble phosphates.  If  both  of  the  products  to 
the  right  of  the  reaction  are  simultaneously 
and  continually  removed  in  the  proportion 
given,  then  the  reaction  continues  from  left 
to  right  and  there  results  a  continuous  supply 
of  soluble  phosphates  along  with  soluble  cal- 
cium bicarbonate.  This  is  the  condition  that 
obtains,  at  least  in  part,  with  plants  containing 
a  high  calcium  oxide  content,  and  hence  such 
plants  are  strong  feeders  on  raw  rock  phos- 
phate. 

In  accord  with  other  investigators  the  writer 


has  found  that  the  use  of  ammonium  nitrate 
or  sulfate  as  a  source  of  nitrogen  in  quartz 
plant  culture  work,  greatly  increases  the  avail- 
ability of  raw  rock  phosphate  to  plants  which 
are  normally  weak  feeders  on  this  material. 
In  the  light  of  the  present  theory  this  is  very 
satisfactorily  explained  as  follows :  *  Calcium 
bicarbonate  being  much  more  soluble  in  a 
water  solution  of  ammonium  salts  than  in 
water  alone,  it  follows  that  the  addition  of 
ammonium  salts  allows  the  preceding  reaction 
to  continue  from  left  to  right  to  a  much 
greater  extent  than  if  water  alone  is  present. 
The  addition  of  a  salt  in  which  the  products 
of  the  reaction  are  more  soluble  has  the  same 
effect  to  a  certain  extent  as  is  obtained  by  re- 
moving the  products  of  the  reaction. 

With  the  theory'  here  proposed  it  is  possible 
to  predict  from  the  calcium  oxide  content  of  a 
plant  whether  or  not  that  plant  in  quartz  cul- 
tures will  be  a  strong  or  weak  feeder  on  raw 
rock  phosphate.  Under  soil  conditions  there 
are  many  subsidiary  factors  that  influence  the 
availability  of  phosphates,  and  hence  under 
such  conditions  the  relative  growth  of  a  plant 
can  not  be  taken  rigidly  as  a  true  index  of 
its  feeding  power  for  the  limiting  element 
which  is  supplied  in  an  insoluble  form.  Seem- 
ing deviations  from  the  theory  may  result 
under  such  conditions.  It  is  possible  that  with 
proper  restrictions  the  theory  can  be  applied 
to  the  feeding  power  of  plants  in  a  broader 
way,  involving  the  use  of  other  insoluble  plant- 
food  materials  besides  rock  phosphate,  and  the 
general  theorem  could  then  be  worded  as  f  ol- 
lovro:  The  feeding  power  of  a  plant  for  an  in- 
soluble substance  depends  primarily  upon  two 
conditions,  viz.,  (1)  the  solubility  of  that  sub- 
stance in  carbonated  water  and,  (2)  whether 
or  not  the  plant  removes  from  solution  all  the 
products  of  the  solubility  reaction  in  the  proper 
proportion,  so  as  to  allow  the  solubility  reac- 
tion to  continue  indefinitely. 

With  the  theory  here  presented  the  writer 

s  Since  writing  this  article  the  writer's  attention 
has  been  called  to  a  recent  publication  in  Zhur, 
Opytn.  Agron.,  15  (1914),  No.  1,  54,  by  P.  V. 
ChiTikl)v,  who  from  entirely  independent  work 
from  this,  has  come  to  practically  the  same  conclu- 
sion as  the  one  set  forth  in  this  paper. 
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believes  tliat  the  feeding  power  of  plants  is 
satisfactorily  explained,  without  the  interven- 
tion of  other  acids  than  carbonic.  Since  the 
failure  to  establish  that  plants  excrete  notable 
amounts  of  other  acids  than  carbonic,  some 
investigators,  as  previously  stated,  have  sug- 
gested that  the  di^erences  in  feeding  power 
may  be  due  to  differences  in  amount  of  carbon 
dioxide  excreted.  A  careful  consideration  of 
available  data  lends  little  support  to  this 
idea.  It  seems  rather  that  it  is  the  efficiency 
with  which  the  carbon  dioxide  is  used,  and  not 
the  differences  in  amount  excreted  by  different 
species  of  plants,  that  determines  whether  or 
not  a  plant  will  feed  strongly  on  an  insoluble 
material. 

The  writer  has  in  preparation  a  detailed 
article  dealing  with  the  feeding  power  of 
plants  and  the  availability  of  phosphates. 

E.  Tbuog 

Dbpabtment  07  Soils, 
Wisconsin  Exfebimint  Station, 
ijnivebsitt  of  wisconsin 


THE  SOCIETY  OF  AMEBICAN  BACTEEIOL- 

OOISTS^ 

SYSTEMATIC  BACTEEIOLOGY 

Under  the  supervision  of  H.  A.  Harding 

A  Study  of  B.  nthiUia  hy  Means  of  the  CUuBifloa- 

tion  Card:  H.  Jokl  Oonn. 

One  hundred  and  thirty  cultures  of  the  B.  sub- 
tUis  type,  isolated  from  soil,  have  been  studied  by 
means  of  the  classification  card  adopted  by  the 
society.  The  definition  adopted  for  B,  subtHit  is: 
a  large,  peritrichic,  spore-producing  rod,  faculta- 
tive anaerobic  in  the  presence  of  dextrose,  liquefy- 
ing gelatine,  and  growing  vigorously  on  ordinary 
media  without  chromogenesis,  producing  a  mem- 
braneous more  or  less  wrinkled  growth  on  the 
surface  of  agar.  Two  questions  have  been  con- 
sidered: (1)  Do  the  determinations  called  for  on 
the  card  separate  these  130  cultures  into  more  than 
one  species f  (2)  Does  the  same  culture  always 
give  identical  results  upon  repetition  of  the  tests  f 

In  answering  the  first  question  half  of  the  de- 
terminations represented  by  the  ''Group  Num- 
ber" on  the  card  were  excluded  because  they  are 
implied  by  the  definition  of  B.  suhtUia.  The  de- 
terminations taken  into  accoimt  were  the  fermen- 

1  Abstracts  of  papers  presented  at  the  Philadel- 
phia meeting,  December  29,  1914. 


tation  of  sugars  and  glycerin,  and  the  reduction 
of  nitrates.  The  nitrate  reduction  determination 
gives  quite  clear-cut  results  and  may  serve  to  sep- 
arate an  infrequent  nitrate-negative  species  from 
an  abundant  nitrate-positive  species.  The  fer- 
mentation tests  do  not  give  such  definite  results. 
They  suggest  that  the  130  strains  do  not  differ 
from  each  other  in  fermentative  powers,  but  give 
inconstant  results  with  the  present  technique. 

The  second  question  was  answered  in  the  nega- 
tive as  regards  the  fermentation  tests;  the  nitrate 
reduction  test  seemed  more  constant,  but  insuffi- 
cient data  is  at  hand  to  settle  the  matter. 

These  tests  indicate  that  with  our  present  tech- 
nique different  "group  numbers"  do  not  always 
indicate  different  species.  One  of  the  first  steps 
needed  in  revising  the  card  is  to  establish  the  best 
methods  for  making  the  various  determinations. 

Some   Indiieed   Changes   in    Streptocoooi:    Jean 

Bboadhubst. 

Various  relatively  simple  physical  and  chemical 
factors  (such  as  changes  in  temperature  and  dif- 
ferences in  artificial  media)  differ  greatly  from 
such  agents  as  saliva^  intestinal  extracts,  and 
pure  cultures  of  other  bacteria,  in  their  effects 
upon  the  physiological  activities  of  selected 
strains  of  streptococci.  The  physiological  effects 
of  the  former,  especially  in  the  various  test  media 
containing  the  sugars  and  the  related  substances 
suggested  by  Gordon,  are  mainly  of  a  negative  or 
inhibiting  type,  and  apparently  temporary  only. 

The  changes  induced  by  the  latter  factors  (sa- 
liva^  intestinal  extracts,  etc.)  are,  however, 
markedly  different.  They  are  changes  in  kind 
not  in  amount  of  reaction;  they  are  active  and 
usually  include  new  powers,  not  merely  the  in- 
hibition or  occasional  stimulation  of  earlier  pow- 
ers or  capabilities,  and  often  indicate  a  complete 
rearrangement  of  the  fermentative  complex. 
These  induced  changes  have,  so  far,  been  practi- 
cally permanent 

A  Study  of  the  Correlation  of  the  Agglutination 
and    the    Fermentation    Beaetione    among    the 
Streptococci:  I.  J.  Kuglsr. 
Bacteria   have   evolved    so    litUe   along    gross 
structural  lines  that  it  is  impossible  to  differentiate 
members  of  the  same  genus  on  a  merely  physical 
basis.     We  therefore  resort  to  the  more  delicate 
criteria  of  protoplasmic  constitution  and  physio- 
logical   activity,    in    which    direction    remarkable 
differentiation  exists.     Tests  for  the  finer  stme- 
tural  differences  of  these  organisms  are  found  in 
their  behavior  to  differential  stains,  such  as  the 
Gram  stain,   and  to   the  immune  substances  in- 
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doced  by  them  in  the  animal  bodj.  Their  physio- 
logical activitj  is  measured  by  the  end  produets 
of  their  metabolism.  Physiologically,  bacteria, 
generally,  have  evolved  in  two  main  directions — 
one  group  poesessing  marked  carbohydrate  split- 
ting properties,  the  other  having  developed  the 
property  of  digesting  various  protein  substances. 
The  streptococci  belong  to  the  former  division, 
showing  but  little  tendency  to  proteolysis. 

It  appears  natural  enough  to  assume  that  the 
biologic  activities  of  a  cell  would  correspond  with 
the  chemical  nature  of  its  protoplasm.  Yet  such 
a  oorrehition  has  not  been  worked  out  except  in  a 
few  isolated  cases.  Among  the  streptococci  such 
a  correlation,  if  it  exists,  would  be  especially  sig- 
nifleant  in  that  it  would  help  to  differentiate  the 
various  members  of  a  genus  that  has  puzzled 
many  investigators. 

The  agglutination,  fermentation  and  hemolytic 
properties  of  sixty  strains  of  streptococci  obtained 
from  various  pathological  conditions,  were  stud- 
ied, using  four  agglutinating  sera  having  a  titer 
of  800-1,000,  and  six  carbohydrates  and  other 
fermentable  substances  as  follows: 

Trisaccharide  Baffinose 

Alcohol  Mannite 

Olucoside  Salicin 

Starch  Inulin 

Only  a  limited  number  of  the  strains  were  ag- 
gktinated  by  the  sera  used.  A  definite  correla- 
tion was,  however,  obtained  between  the  aggluti- 
native and  fermentative  characters.  The  serum 
produced  by  a  strain  of  one  fermentative  group 
(the  group  that  fermented  salicin,  for  instance) 
agglutinated  only  cultures  of  its  particular  di- 
vision and  failed  to  agglutinate  members  of  any 
of  the  other  groups.  No  such  correlation  was  ob- 
tained with  the  hemolytic  property,  members  of 
one  hemolytic  group  being  agglutinated  by  the 
sera  produced  by  strains  from  other  hemolytic 
groups.  • 

The  results  obtained  indicate  that  a  separation 
of  the  streptococci  obtained  from  various  patho- 
bgical  conditions  into  three  fermentative  types 
would  coincide  most  closely  with  their  natural  re- 
lationship. 

The  groups  suggested  are: 

1.  Salicin  fermenters  only,  generally  hemolytic 
—Sir,  pyogenes, 

2.  Baffinose  fermenters,  salicin  usually  fer- 
mented, mannite  always  negative,  generally  pro- 
duces a  green  colony  on  blood  agar — 8tr,  soli- 
wrim. 


3.  Mannite  fermenters,  generally  ferment  sa- 
licin, rarely  ferment  raffinose,  variable  in  their 
reaction  to  blood — Sir.  fecalis. 

The  FUterdbUity  of  B.  brondhiseptieus :  with  an 

Argument  for  a  Uniform  Method  of  Filtration: 

N.  S.  Febby. 

The  purpose  of  the  paper  was  to  place  on  rec- 
ord a  series  of  filtration  experiments  with  BacUlus 
hrondhiseptUms,  described  as  the  cause  of  canine 
distemper  by  Ferry  in  1910,  McGowan  in  1911 
and  Torry  in  1913. 

The  experiments  were  conducted  as  follows: 
The  organism  was  grown  twenty-four  hours  both 
on  agar  and  in  bouillon.  The  bouillon  growth 
was  filtered,  undiluted,  while  the  agar  growth  was 
taken  off  in  bouillon  and  made  into  a  suspension 
of  about  the  same  density  as  the  bouillon  culture. 
The  method  of  testing  the  integrity  of  the  filters 
was  that  described  by  Bulloch  and  Craw  in  the 
Journal  of  Hygiene  in  1909,  which  depends  upon 
the  measure  of  the  pressure  of  air  as  it  is  allowed 
to  pass  through  the  pores  of  the  candles  while 
immersed  in  water.  The  filtration  was  conducted 
at  room  temperature,  one  hour  taken  as  the 
length  of  time  for  filtration,  and  three  pressures 
were  used;  gravity,  15  lbs.  (negative)  and  225  lbs. 
(positive) . 

The  experiments  proved  conclusively  that  the 
BaoUlus  bronehisepticua  is  a  filterable  microor- 
ganism. The  work  also  corroborates  the  results 
of  previous  investigators  with  regard  to  the  fact 
that  the  less  pressure  used  the  more  easily  will 
some  organisms  pass  through  the  filters. 

Some  interesting  possibilities  were  suggested 
by  the  outcome  of  this  work.  Since  1905,  when 
Carre  claimed  he  had  produced  typical  symptoms 
of  distemper  in  susceptible  dogs  from  the  filtered 
discharges  of  diseased  dogs,  the  majority  of 
writers  have  classified  the  etiology  of  canine  dis- 
temper as  a  filterable,  invisible  or  ultramicro- 
scopic  virus,  and  it  is  so  described  in  many  text- 
books. The  work  of  Ferry,  Mc6K>wan  and  Torry 
with  the  BaoUlus  bronehisepticua  tends  to  refute 
the  statements  of  Carre. 

The  results  of  the  present  filtration  experiments 
puts  an  entirely  new  light  on  the  subject.  If  the 
Bacillus  bronchiseptiofis  is  the  cause  of  canine 
distemper,  then  the  experiments  corroborate  the 
work  of  Carre.  If  the  work  of  Carre  was  correct, 
and  if  the  causative  agent  of  canine  distemper  is 
a  filterable  virus,  then  the  experiments  point  very 
conclusively  to  BaoUlus  bronchiseptious  as  the 
etiological  factor  and  confirms  the  findings  of  the 
three  previously  mentioned  investigators. 
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The  author  suggests  that  steps  be  imdertaken 
for  makiiig  out  some  uniform  method  of  oonduet- 
ing  filtration  experiments  of  testing  the  effieienej 
of  the  candle  and  expressing  or  recording  the  re- 
sults. 

InfMenoe  of  ihe  C<meentraiion  of  the  NvsMeni 

Substrate  u/p<m  Mtoroorganiims:  Zax  Nobtbbup. 

1.  Determination  of  the  Influenoe  of  the  Con- 
centration of  the  Gelatin  in  Nutrient  Gelatin,  upon 

Liquefying  and  Non-liquefying  Organiems. — 
Gelatin  media,  having  the  same  amount  of  other 
nutrient  substances  than  gelatin,  per  tmit  volume 
were  prepared,  using  15  per  cent.,  25  per  cent.,  35 
per  cent,  50  per  cent,  and  75  per  cent,  gelatin. 

Difficulties  were  met  in  the  preparation  of  the 
highest  percentage  of  gelatin  on  account  of  the 
thick  sticky  nature  of  the  mass,  but  an  excess  of 
water  was  added  to  make  the  mixture  homogene- 
ous^ this  water  being  then  driven  off  by  evapora- 
tion on  a  water  bath. 

Pure  cultures  of  both  liquefying  and  non- 
liquefying  organisms  were  plated  on  the  different 
concentrations  of  gelatin. 

On  account  of  the  extreme  viscidity  of  the  75 
per  cent  gelatin  it  eould  not  be  plated  in  the 
usual  manner;  a  thin  film  of  the  gelatin  was  spread 
over  a  sterile  glass  slide  in  a  sterile  petri  dish  and 
inoculated  by  spreading  a  small  drop  of  a  24-hour 
culture  of  the  organism  on  the  surface  of  the  gela- 
tin. 

The  number,  size  and  appearance  of  colonies 
were  to  be  noted  on  the  media  of  the  respective 
concentrations. 

In  counting,  the  low  power  of  the  compound 
microscope  ocular  No.  1  and  objective  No.  7  was 
found  to  give  counts  3-4  times  as  high  as  the 
ordinary  counting  lens. 

The  numbers  of  organisms  developing  on  the 
plates  are  influenced  to  some  but  not  to  any 
marked  extent,  if  the  mechani<*al  difficulties  of 
inoculating  the  gelatin  and  pouring  the  plates  are 
taken  into  consideration.  The  decrease  or  varia- 
tions noted  may  be  due  only  to  experimental 
error. 

The  size  of  the  colonies  was  found  to  be  in- 
versely proportional  to  the  concentration  of  the 
gelatin.  This  was  especially  marked  in  the  case 
of  the  organisms  which  are  the  most  active  in 
liquefying  gelatin. 

The  type  and  appearance  of  the  colonies  were 
also  found  to  be  worthy  of  note.  The  subsurface 
colonies  of  both  liquefying  and  nonliquefying  or- 
ganisms appeared  like  very  fine  gas  bubbles  dis- 
tributed   throughout    the    medium.      The    active 


liquefying  organisms  began  to  show  a  rectangu- 
lar instead  of  a  concave  depreaaion  in  surface  col- 
onies on  35  per  cent,  and  50  per  cent,  gelatin, 
while  with  the  slow  liquefier  a  new  ^ype  of  growth, 
a  stalagmite-like  or  apiculate  growth,  appeared 
on  the  50  per  cent  gelatin.  This  type  of  growth 
was  noted  in  the  25  per  cent  gelatin  of  colonies  of 
the  non-liquef^g  organ  isma 

B,  typhoeue  was  the  only  organism  among  the 
eight  types  used  in  the  experiment  which  refused 
to  grow  on  the  50  per  cent,  gelatin.  However 
another  trial  might  prove  successfuL 

The  different  phenomena  observed  in  the  course 
of  this  experiment  will  most  probably  call  upon 
the  sciences  of  physics  and  of  physical  ch^niatry 
for  their  interpretation. 

Several  questions  have  been  called  forth  by  the 
results  of  this  experiment  and  most  of  than  re- 
main as  yet  unanswered. 

What  part  does  the  medium  or  substratum  and 
what  part  does  the  organism  play  in  the  formation 
of  the  so-called  characteristic  growths  which  are 
obtained  in  solid  mediaf  What  force  or  forces 
cause  the  variation  in  types  of  liquefaction  pro- 
duced by  various  proteolytic  enzyme-forming  or- 
ganisms f  Does  the  inherent  nature  of  the  organ- 
ism or  its  secretions  play  the  greater  part  or  are 
physical  or  physico-chemical  forces  the  greater 
factor  f 

Why  hs  the  size  and  the  structure  of  the  eolony 
BO  markedly  influenced  by  the  media  of  increas- 
ing concentration  f  It  is  not  due  to  osmotic  pres- 
sure, as  gelatin  is  a  colloid  and  consequently  will 
exert  no  osmotic  pressure. 

Is  it  due  to  the  lack  of  water  or  ia  it  due  to 
some  physical  property  of  the  gelatin,  as  mirfooe 
tension,  which  is  more  evident  in  greater  concen- 
trations f 

What  force  causes  the  colony  in  a  nutrient  gda- 
tin  of  high  concentration  to  show  a  rectangular 
depression  when  in  ordinary  nutrient  gelatin  the 
depression  is  concave  f 

In  the  liquefaction  of  ordinary  nutrient  gelatin 
what  part  does  the  force  of  gravity  playf 

An  interesting  occurrence  was  noted  in  the 
"plates"  made  with  the  75  per  cent  gelatin. 
Upon  examining  these  plates,  several  days  (exact 
period  of  time  not  noted)  after  they  were  made, 
the  glass  slides  were  found  in  very  fine  pieees  a» 
if  crushed  by  a  powerful  force.  This  occurred  in 
every  case.  The  crushing  of  the  slide  was  evi- 
dently due  to  the  contraction  of  the  highly  con- 
centrated gelatin  upon  cooling  and  solidification. 
Just  how  much  energy  it  wiU  take  to  crush  silidea 
by  mechanical  force  is  yet  to  be  determined. 
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The  detennination  of  the  TarioiiB  phymeal  and 
physieo-ehemieal  forces  will  serre  to  give  some 
idea  of  the  f  acton  which  microorganiama  have  to 
orereome  in  growing  in  gelatin  and  ainular  media 
of  high  eoneentration. 

This  experiment  was  worked  out  by  Mr.  0.  M. 
Gmzit,  a  senior  student. 

Indwjed    Variatuma    tfi    Chromogene$%B:    M.    B. 

Smibnow. 

Of  the  various  biological  characters  of  bacteria, 
one  of  the  most  interesting  yet  least  important  is 
that  of  pigment  production.  Though  considerable 
efforts  have  been  expended  in  the  studj  of  this 
function,  little  of  real  value  is  as  yet  available. 
It  appears  that  this  property  is  especially  promi- 
nent amongst  the  saprophitic  organisms,  and  de- 
pends to  a  greater  or  less  extent,  on  certain  con- 
ditions of  environment  which  vary  with  different 
bacteria,  and  is,  as  a  rule,  more  or  less  constant  for 
the  asme  organisms. 

With  the  exception  of  SpiriUum  ruhrwn  and 
possibly  a  few  others,  the  chromogenic  bacteria  re- 
quire an  abundance  of  free  oxygen,  giving  no  pig- 
ment under  anaerobic  conditions  of  growth.  Tem- 
perature also  seems  to  determine  pigment  pro- 
duction of  some  bacteria,  thus  the  B,  prodigiomu 
win  give  no  pigment  at  37®  O. 

Perhaps  the  most  important  influencing  agent 
<m  the  function  of  chromogenesis  is  the  medium 
on  which  the  organism  is  grown.  With  other  fac- 
tors of  environment  constant,  chromogenesis  will 
Tsiy  with  the  medium  employed.  Gessard,  for 
instance,  has  shown  that  the  B,  pyooyaneua  will 
produce  only  a  blue  color,  of  a  most  beautiful 
shade,  in  a  two-per-eent.  solution  of  peptone, 
which  may  be  increased  in  intensity  by  the  addi- 
tion of  five-per-cent.  of  glycerin.  When  grown  on 
egg-white  or  other  albumen  or  on  weak  glucose 
media  it  would  produce  a  fluorescent  green.  This 
same  organism  when  grown  on  a  Ave-  or  siz-per- 
eent  glucose  medium  or  on  immune  serum  would 
give  no  pigment.  He  believes  that  phosphates 
are  required  for  the  production  of  the  fluorescin. 

Substances  that  enhance  the  value  of  culture 
media,  in  a  general  way  increase  ako  the  pigment 
proaaction.  Other  substances,  as  acids  or  alka- 
lies, may  diminish  or  even  inhibit  its  production. 
Some  organisms  may  give  different  colors  on 
media  of  different  reaction.  Thus  the  B,  pradigi- 
on»  ^ives  a  distinct  yellow  color  on  alkaline,  and 
a  violet-red  on  acid  media. 

In  what  manner  the  pigment  Is  produced  is  not 
yet  known.  It  is  regarded  that  the  prox>erty  of 
pigment  production  keeps  pace  with  other  biolog- 


ical characters,  as  enzyme  formation.  This,  the 
writer  does  not  feel  to  be  correct,  inasmuch,  as 
will  later  be  shown,  he  has  succeeded  in  increas- 
ing the  chromogenic  properties  of  some  bactma 
with  a  coincident  decrease  of  enzyme  formation. 
Some  of  the  higher  forms  of  organisms  give  rise 
to  pigment  as  a  function  closely  related  with  their 
nutrition  and  may  possibly  be  regarded  as  prod- 
ucts of  metabolism.  In  these  eases  the  pigment 
is  obtained  from  the  medium  and  is  stored  up  in 
the  bodies  of  the  cells,  as  in  the  case  of  sulphur 
bacteria.  Or,  it  may  be  produced  on  certain 
media  containing  iron,  as  evidenced  in  the  so- 
called  iron  bacteria,  through  the  products  of 
metabolism  and  the  production  of  sulphide  or 
iron. 

Chromogenesis  may  be  increased  not  only  by 
growing  the  bacteria  on  more  favorable  media 
and  environment,  but  also  by  the  process  of  selec- 
tion, tranaplanting  each  time  from  portions  of  the 
culture  or  from  a  colony  that  shows  the  most  pro- 
nounced pigment. 

Experimentally  induced  variations  in  the  chro- 
mogenic properties  of  the  Staphylococout  pyo- 
genes aureus  may  be  brought  about  by  exposure 
to  phenol  or  by  growth  in  phenol,  glucose,  sodium 
sulphate  or  sodium  chloride  broth.  Nine  different 
strains  of  the  Staphylocoeeue  were  used  in  the 
work  here  reported.  Five  of  these  were  old  stock 
cultures  giving  little  or  no  color;  the  remainder 
were  a  few  months  old  and  showed  a  fair  amount 
of  pigment  at  the  beginning  of  the  experiments. 

The  organisms  were  grown  in  the  above  media 
for  from  six  to  ten  weeks,  being  transplanted 
every  three  or  four  days  during  the  entire  time. 
They  were  then  grown  on  potato  and  blood  serum 
media  for  from  24  to  120  hours,  and  the  effect  on 
chromogenesis  noted. 

The  increase  of  chromogenesis  is  brought  about 
more  readily  by  growing  the  organisms  in  phenol 
broth  than  by  exposing  them  to  75  per  cent, 
phenol  solution  and  transferring  on  to  agar.  Of 
the  nine  strains  used  phenol  markedly  increased 
the  chromogenic  properties  in  six.  Nob.  1,  2,  5, 
6,  7,  8;  slightly  increased  it  in  Nos.  4  and  9  and 
left  No.  3  practically  unchanged  or  even  slightly 
diminished.  Growth  in  dextrose,  sodium  chloride 
and  sodium  sulphate  broth  invariably  decreased 
or  left  unchanged  the  quantity  of  pigment  pro- 
duced. Often  almost  a  pure  white  growth  of  the 
various  cocci,  subjected  to  the  growth  in  NaCl 
and  NagS04  broth,  would  be  seen  when  transferred 
to  i>otato  or  blood  serum. 

An  old  stock  culture  of  the  B,  prodigiomu  was 
also  used.    This  organism  gave  the  slightest  trace 
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of  color  at  20**  C.  at  the  be^iimmg  of  the  experi- 
ment. The  orijraiiiem  was  subjected  to  phenol  only, 
beginning  with  a  few  minibtes'  exposure  to  a  0.76 
per  cent,  solution  and  increasing  as  it  became 
more  resistant  up  to  fifty  or  sixty  minutes.  Cul- 
tures were  made  on  agar  and  grown  at  20^  0. 

A  striking  increase  in  color  production  on  all 
media  resulted,  the  color  becoming  deeper  and 
deeper  until  the  maximum  was  reached  at  the 
thirteenth  exposure.  Up  to  the  nineteenth  ex- 
posure the  color  of  each  succeeding  growth  be- 
came most  pronounced  in  48  houra  From 
thereon,  with  increasing  time  exposures,  the  color 
production  was  slower,  the  color  reaching  its  max- 
imum in  three  or  four  days.  Different  shades  of 
red  were  produced  on  different  media.  On  agar, 
the  color  was  deep  brick  red;  on  blood  serum'  it 
had  more  of  a  scarlet  hue;  while  on  potato  the 
color  was  somewhat  variable  and  not  as  marked  as 
on  the  other  media.  It  was,  however,  on  glycerin 
agar  and  glycerin  potato  that  the  most  striking 
results  were  observed.  The  original  strain  gave 
no  color  on  glycerin  agar,  and  only  a  pale,  delicate 
reddish  color  on  glycerin  potato.  Transplants 
made  from  the  phenol  exposed  organisms  gave  a 
brilliant  cherry-red  color  on  glycerin  potato 
spreading  to  surround  the  entire  surface  of  the 
medium.  On  glycerin  agar,  a  dull  cherry-red  color 
was  obtained. 

In  summing  up  what  has  been  said  concerning 
chromogenesis,  it  becomes  evident  that  this  faculty 
is  more  or  less  closely  associated  with  the  meta- 
bolic activities  of  bacteria,  nutritive  or  otherwise. 
It  varies  with  the  strain  and  is  more  or  less  de- 
pendent on  oxygen,  temperature,  and  the  medium 
used.  An  organism  may  produce  more  than  one 
color  at  once  and  the  same  time  or  it  may  produce 
different  colors,  depending  upon  environment  and 
the  medium  used,  particularly  the  latter.  Finally, 
chromogenesis  may  be  varied  through  the  agency 
of  chemicals,  as  seen  by  the  work  here  outlined, 
phenol  generally  increasing,  and  glucose,  sodium 
chloride  and  sodium  sulphate  diminishing  this 
function. 

Induced  Variations  in  the  Cultural  Characters  of 

B.  coli:  M.  B.  Smibnow. 

The  same  technique  that  was  used  in  the  ex- 
periments on  chromogenesis  was  made  use  of  here. 
In  all,  21  different  strains  of  the  various  bacilli 
of  the  colon-typhoid  group  were  used,  but  this  re- 
port is  confined  only  to  the  B.  ooli,  of  which  seven 
different  strains  were  experimented  on.  All  of 
these  strains  were  obtained  from  the  Museum  of 
Natural  History  of  New  York  through  the  kind- 


ness of  Dr.  C.-B.  A.  Winslow,  and  were  the  stock 
Nos.  19,  44,  45,  46,  52,  57  and  95.  The  trsns- 
planting  was  carried  out  every  three  or  four  days 
over  periods  varying  from  one  to  three  months, 
thus  allowing  from  ten  to  thirty  or  more  trans- 
fers. The  results  obtained  in  each  set  of  experi- 
ments were  rather  constant,  though  not  altogether 
so,  ioasmuch  as  some  of  the  strains  reacted  quicker 
or  different  in  the  degree  of  the  action  at  one  time 
than  another. 

Control  cultures  were  carried  on  in  plain  broth 
throughout  the  experiment.  It  might  be  stated  at 
once  that  there  were  very  slight  variations  between 
the  original  stocks  and  these  control  cultures,  but 
no  more  than  would  be  expected  as  normal  varia- 
tions. These  were  seen  as  slightly  increased  or  de- 
creased amounts  of  gas  or  acid  formation,  in  time 
of  coagulation,  or  slight  changes  in  the  growth 
on  potato.  At  no  time,  however,  were  the  biolog- 
ical characters  markedly  changed  nor  enzyme  pro- 
duction completely  inhibited  simply  by  continual 
passage  through  broth. 

Growth  on  Potato, — ^Dextrose  seemed  to  have 
a  special  effect  upon  the  character  of  growth  of 
B.  coli  on  this  medium.  Five  of  the  seven  strains 
showed  at  best  only  a  sligh>t  yellow  or  a  very  li^ 
brownish  growth  on  ordinary  potato,  with  prac- 
tically no  discoloration  of  the  medium.  Very  fre- 
quently, indeed,  the  dextrose-affected  organisms 
would  give  the  typical  "invisible"  growth  seen 
with  the  B.  typhosus.  Both  the  original  stock 
and  the  control  showed  the  characteristic  cokm 
growth  on  this  medium.  This  change  was  noted 
80  many  times  that  the  explanation  based  on  dif- 
ferences in  the  composition  of  the  potato  could  be 
excluded.  Three  of  these  five  strains  also  showed 
this  change  after  exposure  to  phenoL  One  strain 
of  the  B.  coU,  not  changed  in  this  respect  with 
either  dextrose  or  phenol,  showed  this  same  varia- 
tion after  growing  in  either  sodium  chloride  or 
sodium  sulphate  broth. 

Action  in  MUJc. — ^Both  phenol  and  dextrose  di- 
minished the  acid  production  and  inhibited  the 
formation  of  lab  enzyme  in  three  of  the  seven 
strains  of  the  B.  coli,  either  entirely  or  for  a 
period  of  two  weeks  at  least.  These  results  were 
not  seen  with  the  use  of  the  strong  saline  or 
sodium  sulphate  broth. 

Fermentation  of  Sugars, — ^The  results  obtained 
with  these  substances  on  B,  coU  with  reference  to 
variations  in  sugar  fermentations  can  be  best  seen 
in  the  accompanying  charts.  The  most  striking 
changes  here  also  were  seen  in  those  organisms 
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ezpoeed  to  dextnMe  and  phenoL  The  former  eom- 
pletelj  inhibited  both  acid  and  gas  formation  and 
an  the  Bogars  tested  in  three  different  strains.  In 
two  other  strains  dextrose  varied  the  fermentation 
of  the  SQgars  as  to  amonnt  of  aeid  and  gas  forma- 
tion, some  of  which  were  totally  inhibited.  Phenol 
inhibited  these  fermentations  in  all  of  the  sngars 
in  onlj  one  ease,  and  in  four  other  strains  it  at 
times  diminished  this  reaction  to  the  point  of  in- 
hibition. Sodinm  ehloride  and  sodium  sulphate 
had  less  efleet  than  did  phenol,  giving  usually 
slight  variations  in  amount  of  aeid  or  gas  pro- 
duced with  an  occasional  inhibition. 

Inhibition  of  all  the  sugar  fermentations  in  any 
one  experiment  was  almost  always  accompanied  by 
inhibition  in  the  usual  changes  in  milh,  the  char- 
acteristic growth  on  potato,  and  the  formation  of 
indoL 

Variations  in  Indol  Produetion, — ^The  produc- 
tion of  indol  is  regarded  by  many  bacteriologists 
to  be  as  important  &  biological  characteristic  of 
B,  eoli  as  its  f  ermentatioiis  of  the  sugars,  and  is 
even  thought  to  be  of  greater  importance  in  its 
differentiation.  This  quality,  however,  under  nor- 
mal conditions,  varies  considerably  in  its  quantity 
and  time  of  appearance  with  most  strains,  and  at 
times  requires  more  delicate  tests  than  the  usual 
Balahowdcy  method  for  its  determination. 

In  the  experiments  here  reported  it  appears  that 
of  the  variations  indueed  in  B.  ooli  that  of  indol 
production  is  the  first  to  take  place,  often  disap- 
pearing in  the  third  or  fourth  culture  in  dextrose 
broth.  This  does  not  hold  however  when  the  bac- 
teria grow  in  the  other  media,  as  evidenced  below. 

Each  strain  of  B.  coli  was  grown  in  plain  broth 
as  control,  in  dextrose,  phenol,  sodium  chloride 
and  sodium  sulphate  broth  and  on  potato.  Thirty- 
five  sub-cultures  were  made  in  all.  Indol  was 
tested  for  after  the  10th,  15th,  25th  and  35th 
transfers.  The  tests  for  indol  were  made  by  inoc- 
ulating one  loop  of  culture  from  the  respective 
media  to  which  each  strain  was  subjected  into 
standard  peptone  solutions,  grown  for  seven  days 
at  37^  G.  and  then  tested  by  the  Salakowsky 
method.  All  the  tests  were  done  at  the  same  time, 
using  the  same  batch  of  peptone  solution  through- 
out the  experiment. 

All  the  controls,  grown  in  plain  broth  gave  good 
indol  tests  even  after  the  35th  sub-culture.  Those 
grown  in  dextrose  broth  gave  none  at  the  10th  sub- 
culture nor  thereafter.  In  phenol  broth  the  prop- 
erty of  indol  production  seemed  to  be  somewhat 
increased,  judging  from  the  intensity  of  the  reac- 
tion. Sodiimi  chloride  and  sodium  sulphate  and 
prolonged    cultivation    on   potato   practically    ex- 


erted no  influence,  or  if  any,  showed  but  a  slight 
inhibitory  effect. 

Experiments  were  then  carried  out  to  see  how 
soon  the  property  of  indol  production  is  interfered 
with  by  growth  in  three  per  cent,  dextrose  broth, 
and  it  was  found  that  B.  eoU  lost  this  proper^ 
usually  on  the  third  and  at  times  on  the  second 
transfer  over  a  period  of  from  seven  to  ten  days. 
In  one  experiment  sub-cultures  were  made  every 
24  hours,  with  a  total  disappearance  of  the  indol 
tests  in  48  or  72  hours  in  all  the  strains. 

In  order  to  exclude  the  possibility  of  interfer- 
ence in  the  indol  test  by  the  presence  of  three  per 
cent,  dextrose,  several  cultures  in  plain  broth,  also 
peptone,  were  made  and  grown  at  37*  for  seven 
days.  Dextrose  was  added  to  each  of  the  cultures 
and  then  tested  for  indol.  Positive  tests  were  ob- 
tained in  all,  hence  excluding  any  possibility  of 
such  interference  by  the  presence  of  the  carbohy- 
drate. 

Experiments  were  then  carried  out  to  determine 
the  permanency  of  this  change.  The  cultures  in 
dextrose  broth  after  the  35th  transfer  were  taken 
and  grown  in  plain  broth,  transplanting  every 
day  and  tested  on  the  seventh  day  of  incubation. 
Four  of  the  strains  of  B.  eoii,  Nos.  44,  45,  46  and 
52,  gave  slight  indol  reactions  on  the  third  trans- 
fer. No.  46  gave  a  good  positive  on  the  fifth  trans- 
fer, but  the  others  took  five  to  ten  more  transfers 
before  they  could  be  called  "-f  "  or  ''H--f  "  posi- 
tive. Nos.  57  and  95  took  six  transfers  before  a 
trace  of  indol  appeared.  No.  10,  a  very  feeble 
indol  producer  in  the  control,  remained  negative 
up  to  the  fifteenth  transfer,  at  which  time  the  ex- 
periment was  discontinued. 

In  summing  up  then,  it  can  be  said  that  dex- 
trose and  phenol,  particularly  the  former,  cause 
partial  inhibition  or  total  disappearance  of  acid 
and  enzyme  formation  in  some  strains  of  B.  coli. 
These  changes,  together  with  the  suspension  of  the 
production  of  indol  and  the  characteristic  colon 
growth  on  potato,  make  the  B.  ooli  approach  if 
not  entirely  appear  like  the  B.  typhosus  type  or- 
ganism. These  changes  have  been  noted  time  and 
again,  but  in  varying  degrees,  in  those  strains  that 
are  susceptible  to  variations,  but  for  some  unex- 
plained reason  can  not  be  regarded  as  altogether 
constant.  Indol  formation  would  invariably  re- 
turn when  tiiese  altered  bacteria  were  transplanted 
into  plain  broth  at  frequent  intervals.  Lab  enzyme 
would  also  return  in  most  of  the  altered  strains, 
but  not  invariably  so.  The  same  can  be  said  of 
the  fermentative  properties,  but  even  to  a  less  ex- 
tent. Very  often,  however,  these  characteristics 
appear  to  be  entirely  done  away  with,  the  change 
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being  permanent  as  far  as  could  be  made  evident 
by  Bub-culturing  into  plain  broth.  In  these  cases 
observations  were  made  np  to  two  months  after 
the  last  exposure  to  the  influencing  substance, 
making  frequent  transfers.  There  seemed  to  be 
no  definite  rule  of  reversion,  no  constant  results 
and  no  relation  between  the  reappearance  of  one 
enzyme  and  another.  The  reappearance  of  the 
fermenting  enzymes  in  one  sugar  was  not  neces- 
sarily accompanied  by  those  in  other  sugars.  At 
times  the  fermentation  of  one  sugar  might  have 
returned  to  nearly  normal,  while  others  might  show 
little  or  no  presence  of  gas  with  the  same  strain  of 
B.  coli. 

Haiophytio  and  Lime  Precipitating  Bacteria:  K. 

T.  Kellebman  and  N.  B.  Smith. 

Of  approximately  70  cultures  isolated  from  the 
Great  Salt  Lake  and  from  sea  water  from  Florida 
and  the  Bahamas  three  types  of  organisms  were  se- 
cured. Pseudomonas  ccUcia,*  a  new  spirillum  and 
a  new  bacterium  were  isolated  from  the  sea  water. 
Closely  similar  varieties  of  species  of  Spirillum 
and  Pseudomonas  were  found  in  water  from  the 
Great  Salt  Lake.  Both  in  sea  water  and  in  the 
Great  Salt  Lake  these  bacteria  are  associated  with 
the  precipitation  of  calcium  carbonate. 

Belation  of  Crop  to  Bacterial  Transformation  of 
Nitrogen  in  the  8oU:  K.  F.  Kellebman  and  B. 
C.  Wright. 
Progress  report  upon  continuation  of  work  re- 

ported^  previously. 

The  Influence  of  Hydrogen-ion  Concentrations  upon 
the  Physiological  Activities  of  Bacillus  coli: 
Wm.  Mansfield  Clark. 

Attention  is  called  to  the  importance  of  hydro- 
gen-ion concentration  for  the  physiology  of  cells 
and  to  to  its  importance  for  the  solution  of  vari- 
ous problems  of  bacteriological  chemistry.  The 
experiments  of  Michaelis  and  Maroora  upon  the 
limiting  hydrogen-ion  concentration  for  B.  coli 
have  been  elaborated  and  it  is  shown  that  although 
minor  differences  exist  there  is  a  limiting  concen- 
tration at  or  above  which  all  activity  ceases.  The 
same  results  were  obtained  with  various  cultures 
of    the    true    colon    bacillus.      At    the    limiting 

aKellerman,  Karl  F.,  and  Smith,  N.  B.,  "Bac- 
terial Precipitation  of  Calcium  Carbonate,"  Jour. 
Washington  Academy  of  Sciences,  Vol.  IV.,  No. 
14,  August  19,  1914,  pp.  400-02. 

sKellerman,  K.  F.^  and  Wright,  B.  Claude, 
"Mutual  Influence  of  Certain  Crops  in  Belation 
to  Nitrogen,"  Journal  American  Society  of  Agron- 
omy, Vol.  6,  1914,  pp.  204-10. 


hydrogen-ion  concentration  proteolysis  is  inhib- 
ited. With  increase  in  temperature  the  effeet  of 
hydrogen-ion  concentration  increases.  The  rela- 
tion of  this  fact  to  the  so-called  thermal  death 
point  is  pointed  out. 

An  example  is  given  showing  the  usefulness  of 
the  hydrogen-eleetrode  in  bacteriological  research. 
By  a  study  of  the  reaction  of  the  medium  at  the 
close  of  the  fermentation  it  was  shown  that  by  the 
use  of  p-nitro  phenol  a  separation  of  the  colon 
arogenes  fanuly  could  be  accomplished.  The 
groups  so  separated  were  rigidly  correlated  with 
the  gas  ratio. 

Bacteria  of  the  Colon  Type  Occurring  on  Chrains: 

L.  A.  BoGERs,  William  Mansfield  Clark  and 

Alice  C.  Evans. 

In  an  earlier  paper  it  was  shown  that  the  colon 
bacteria  of  bovine  feces  belong  to  a  very  sharply 
defined  type  which  was  characterized  by  the  pro- 
duction of  a  relatively  small  amount  of  gas  com- 
posed of  hydrogen  and  carbon  dioxide  in  almost 
exactly  equal  parts.  A  study  of  the  gas  produc- 
tion by  166  colon-like  cultures  from  grains  as  de- 
temfined  imder  carefully  controlled  conditions 
showed  that  these  cultures  could  be  divided  into 
three  physiological  groups.  These  were  (1)  cul- 
tures giving  a  low  volume  composed  of  carbon  di- 
oxide only;  (2)  those  giving  a  low  volume  and  a 
carbon  dioxide-hydrogen  ratio  of  1.06  and  (3) 
those  giving  a  high  volume  and  a  ratio  varying 
frqm  1.90  to  2.90.  The  cultures  producing  a  car- 
bon dioxide  only  were  also  distinguished  by  the 
rapid  liquefaction  of  gelatin.  The  low-ratio  cul- 
tures, although  agreeing  with  the  fecal  type  in.  the 
gas  production,  were  distinguished  by  the  prodae- 
tion  of  a  yellow  pigment.  The  151  high-ratio  cul- 
tures were  divided  into  four  types.  Ninety  of  the 
151  liquefied  gelatin  slowly,  gave  a  carbon  dioxide- 
hydrogen  ratio  of  2.50  to  2.80,  produced  a  li^ht 
cadmium  pigment,  failed  to  form  indol  from  try- 
tophane,  fermented  saccharose  and  glycerine,  and 
failed  to  ferment  starch,  inulin  and  adonite. 
Forty  cultures  failed  to  liquefy  gelatin,  gave  a  gas 
ratio  of  2.20  to  2.50,  and  produced  a  light  cream- 
colored  pigment,  did  not  produce  indol  from  try- 
tophane,  fermented  saccharose,  lactose  and  raifil- 
nose,  but  almost  always  failed  to  ferment  the 
other  test  substances. 

Two  other  groups,  differing  in  their  gas  ratio 
and  fermentation  reaction  were  made  but  they  in- 
cluded a  relatively  small  number  of  cultures. 

A.  Parker  Hitchbns, 

Seeretary 
{To  he  continued) 
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THE   AMEBICAN   ASSOCIATION   FOB    THE 
ADVANCEMENT  OF  SCIENCE^ 

STANDABDS    OF    VENTILATION    IN    THE 
LIGHT  OF  BECENT  BESEABCH 

The  fact  that  the  stagnant  air  of  an 
occupied  room  becomes  uncomfortable  and 
makes  those  who  are  exposed  to  it  listless 
and  inert  is  a  matter  of  common  experi- 
ence. When  overcrowding  in  a  close  un- 
ventilated  space  reaches  a  certain  point 
the  results  may  even  be  fatal  within  a  few 
hours,  as  in  the  Black  Hole  of  Calcutta,  the 
underground  prison  at  Austerlitz  and  the 
hold  of  the  ship  Londonderry.  Conversely 
the  value  of  fresh  air  in  the  treatment  of 
tuberculosis  and  other  diseases  is  one  of 
the  fundamentals  of  medical  and  hygienic 
practise. 

For  the  sanitarian  it  is  necessary,  how- 
ever, to  know  something  more  than  this 
general  fact  that  bad  air  is  bad.  He  must 
not  only  have  some  workable  conception  as 
to  its  operation,  but  also  a  more  or  less  defi- 
nite standard  of  permissible  deviation  from 
absolute  purity. 

In  the  earlier  days  of  ventilation  this 
was  an  easy  task.  It  was  natural  to  assume 
that  the  evil  eflPects  of  the  air  of  occupied 
rooms  was  due,  either  to  lack  of  oxygen  or 
excess  of  carbon  dioxide,  or  to  the  presence 
of  some  specific  organic  poison  of  human 
origin — ^morbific  matter  or  anthropotoxin, 
as  this  hypothetical  substance  was  called. 
Of  either  of  these  changes  the  amount  of 
carbon  dioxide  should  serve  as  a  fair 
measure,  and  a  carbon  dioxide  standard 
was  therefore  confidently  advanced  by  the 
older  sanitarians  as  a  practically  all-sufB- 

1  Papers  presented  at  a  SyTiiposium  on  Ventila- 
tion at  the  Philadelphia  meeting. 
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cient  measure  of  atmospheric  vitiation. 
Even  as  late  as  1910  in  the  excellent  text- 
book of  Hoffman  and  Raber  one  could 
read  that  carbon  dioxide 

18  constantly  being  diffused  throughout  the  air  of 
the  room,  thus  rendering  it  unfit  for  use.  If  this 
earbonie  acid  gas  could  be  dissociated  from  the  rest 
of  the  air  and  expelled  from  the  room  without  tak- 
ing large  quantities  of  otherwise  pure  air  with  it^ 
the  problem  of  the  heating  engineer  would  be 
simplified,  but  this  can  not  be  done. 

Yet  Pettenkofer  as  long  ago  as  1863 
showed  clearly  that  carbon  dioxide  in  it- 
self is  quite  without  effect  in  the  highest 
concentrations  which  it  ever  attains  in  oc- 
cupied rooms,  and  during  the  last  fifteen 
years  the  researches  of  Fliigge,  Haldane, 
Hill,  Benedict  and  other  physiologists  have 
rendered  the  older  and  more  na'ive  view  of 
the  subject  entirely  untenable.  Their 
studies  indicate  beyond  any  reasonable 
doubt  that  the  more  obvious  effects  experi- 
enced in  a  badly  ventilated  room  are  due  to 
the  heat  and  moisture  produced  by  the 
bodies  of  the  occupants,  rather  than  to  the 
carbon  dioxide  or  other  substances  given 
off  in  their  breath.  Two  fundamental  ex- 
periments have  been  repeated  again  and 
again  by  these  observers  which  alone  would 
suffice  to  demonstrate,  as  Professor  F.  S. 
Lee  has  so  well  expressed  it,  that  the  prob- 
lem of  ventilation  is  not  chemical,  but  phys- 
ical— not  respiratory,  but  cutaneous.  These 
are,  first,  that  subjects  immured  in  close 
chambers,  and  exposed  to  the  heat  as  well  as 
the  chemical  products  formed  therein,  are 
not  at  all  relieved  by  breathing  pure  out- 
door air  through  a  tube ;  and,  second,  that 
they  are  completely  relieved  by  keeping  the 
chamber  artificially  cool  without  changing 
the  air  at  all,  and  are  relieved  to  a  con- 
siderable extent  by  the  mere  cooling  effect 
of  an  electric  fan. 

When  the  New  York  State  Commission 
on  Ventilation  began  its  work  last  year  it 
seemed  that  in  spite  of  the  establishment 


of  these  broad  principles  the  subject  de- 
served further  detailed  study  at  its  hands, 
particularly  in  regard  to  possible  unde- 
tected effects  of  chemical  impurities  and 
in  regard  to  the  harmful  influence  of  mod- 
erately but  not  excessively  high  tempera- 
tures which  have  received  but  littie  atten- 
tion in  earlier  researches. 

The  work  of  the  N.  Y.  State  Commission 
was  made  possible  by  a  generous  gift  of 
Mrs.  Elizabeth  Milbank  Anderson  through 
the  N.  Y.  Association  for  Improving  the 
Condition  of  the  Poor,  and  the  members  of 
the  commission  are  Mr.  D.  D.  Kimball, 
Professor  P.  S.  Lee,  Dr.  J.  A.  Miller, 
Professor  E.  B.  Phelps,  Professor  B.  L. 
Thomdike  and  the  writer.  The  experi- 
ments so  far  conducted  have  been  carried 
out  in  two  experimental  rooms  placed  at 
our  disposal  by  the  trustees  of  the  College 
of  the  City  of  New  York  and  now  equipped 
so  that  the  atmospheric  conditions  in  one 
room  can  be  very  closely  controlled  by  ap- 
paratus located  in  the  other.  In  the  obser- 
vation room  over  one  hundred  different 
subjects  in  groups  of  four  have  been  ex- 
posed for  periods  of  from  three  and  a  half 
to  eight  hours  a  day  for  from  one  to  eight 
weeks  in  each  series  of  experiments,  to 
known  conditions  of  temperature  and  hu- 
midity and  atmospheric  vitiation  and  their 
physiological  and  psychological  reactions 
and  mental  and  physical  efficiency  observed 
and  measured  by  the  mast  exhaustive 
methods. 

The  results  of  our  experiments  to  date 
have  been  presented  before  the  American 
Public  Health  Association  at  its  Jackson- 
ville meeting  and  may  be  briefly  summar- 
ized as  follows : 

Even  quite  extreme  conditions  of  heat 
and  humidity  (86**  with  80  per  cent  rela- 
tive humidity)  had  no  measurable  effect 
upon  the  rate  of  respiration;  dead  space 
in  the  lungs ;  acidosis  of  the  blood ;  respira- 
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tory  quotient ;  rate  of  digestion  and  rate  of 
teat  prodactioD  (both  measnred  by  oxygen 
comnunption) ;  protein  metabolism  (meaa- 
nred  by  determinations  of  creatinine  in  the 
urine) ;  or  skin  sensitivily. 

On  the  other  hand,  t^e  working  of  the 
circulatory  and  heat  regulating  machinery 
of  the  body  was  maritedly  inflnenced  by 
even  a  slight  increase  in  room  temperature. 


three  room  conditions  were  37.41°,  36.99' 
and  36.73°,  respectively.  So  the  reclining 
heart  rate  rose  in  the  hot  room  to  a  final 
average  of  74  beats  per  minute  and  fell 
in  the  cool  room  to  a  final  average  of  66 
beats  (the  warm  condition  not  being  com- 
parable in  this  case).  I  use  the  terms  hot, 
warm  and  cool  throughout  for  the  three 
temperatures  and  humidity  combinations 


Fio.  1.  Belation  between  Boom  Temperature 
and  Average  Beetal  Temperature  of  all  subjects 
Bt  end  of  daj. 

as,  for  example,  from  68°  to  75°  with  50 
per  cent,  relative  humidity  in  both  cases. 
In  &  hot  room  (86° — 80  per  cent,  relative 
humidity)  the  rectal  body  temperature  usu- 
ally rose  during  the  period  of  observation; 
in  a  warm  room  (75° — 50  per  cent,  relative 
homidity)  it  remained  on  the  whole  about 
constant;  in  a  cool  room  (68° — 50  per  cent, 
relative  humidity)  it  fell.  The  average 
body  temperatures  attained  under  these 


Fio.  2.  BelAtion  iMtireen  Boom  Temperature 
and  Average  Beclining  Pulse  Bate  of  bU  eobjects 
at  end  of  day.  (High  value  at  75°  due  to  pre- 
ceding physical  work  not  duplicated  at  other  tem- 
peratures.) 

cited  above.  The  increase  of  heart  rate  on 
passing  from  a  reclining  to  a  standing 
position  became  greater  (by  an  average  of 
7  beats)  during  a  sojourn  in  the  hot  room; 
while  it  became  less  by  an  average  of  3 
beats  in  the  warm  room  and  by  an  average 
of  7  beats  in  the  cool  room.  The  systolic 
blood  pressure  was  slightly  decreased  in 
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the  hot  room  (112  nun.  againBt  116)  and 
the  CramptoD  value  was  markedly  de- 
creased, averaging  35  for  the  hot  room,  45 
for  the  warm  room  and  60  for  the  cool  room. 


in  the  total  amount  of  work  done  in  the  hot 
room  while  with  male  subjects  whoae  votes 
as  to  comfort  showed  no  preference  for  the 
68°  over  the  75°   condition  there   was  aa 


Tia.  3.  Belation  between  Boom  Temperature 
and  Average  Difference  between  I&ereaae -in -Pulse - 
Bate-on -Standing  after  reclining  at  end  of  period 
and  Himilar  increase  at  be^nning  of  period. 

Elaborate  payehological  tests  of  color  nam- 
ing, naming  opposites,  addition,  cancella- 
tion, mental  mnltiplication,  typewriting  and 
grading  specimens  of  handwriting,  rhymed 
couplets  and  prose  compositions,  all  failed 
entirely  to  show  any  effect  of  even  the 
severe  86° — 80  per  cent,  relative  humidity 
condition  upon  the  power  to  do  mental 
work  nnder  the  pressure  of  a  maximal 
efficiency  test.  Option  tests  of  the  inclina- 
tion to  do  work,  in  which  the  subjects  had 
the  choice  of  doing  mental  multiplication 
or  typewriting  for  pay,  or  of  reading  novels 
or  doing  nothing,  showed  a  distinct  lessening 


,Pia.  4.  BelatioD  between  Boom  Temperatnre 
and  Averaee  Sjstolic  Blood  Pressure  of  all  snb- 
jects  at  end  of  daj. 

much  accomplished  in  the  warm  as  in  the 
cool  room.  We  plan  to  repeat  these  experi- 
ments with  women  subjects  who  may  prob- 
ably be  more  susceptible  to  slight  degrees  of 
overheating. 

The  results  with  physical  work  (lifting 
diunbbells  and  riding  a  stationary  bicycle) 
were  much  more  definite.  Again  nmzlmtun 
effort  tests  showed  no  appreciable  influence 
of  room  temperature,  but  when  the  subjects 
had  a  choice  they  accomplished  15  per 
cent,  less  work  at  75°  and  37  per  cent  less 
at  86°  than  at  68°.  These  conclusions  are 
quite  what  one  would  expect.  Under  pres- 
sure efBcient  work  can  usually  be  aceom- 
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plished  even  nnder  nnfavorable  conditionB, 
but  88  a  matter  of  coidiqod  experience  we 
find  that  the  children  in  overheated  achooU 
rooms  and  the  workers  in  overheated  fac- 
tories are  listless  and  inactive. 


serrations  are  entirel7  negative,  so  far  as 
the  physiological  and  psychological  and  effi- 
ciency tests  above  mentioned  are  concerned. 
So  long  as  the  room  temperature  was  the 
same  it  seemed  to  make  not  the  slightest 


Fig.  S.  Belation  between  Boom  Xemperatoie 
and  Aveiage  CramptoD  Valae  for  all  subjects  at 
end  of  da;. 

Experiments  are  now  under  way  in  re- 
gard to  the  infiuenee  of  overheated  rooms 
upon  susceptibility  to  respiratory  disease 
which  promise  to  confirm  the  observations 
of  Leonard  Hill  as  to  the  changes  in  the 
mucous  membranes  which  follow  exposure 
to  hot  and  diy  air,  while  we  find  that  the 
resistance  of  animals  to  artificial  infection 
is  very  definitely  lowered  by  chill  follow- 
ing exposure  to  a  hot  atmosphere. 

As  to  the  effect  of  stagnant  breathed  air, 
contaminated  by  a  group  of  subjects  so  as 
to  contain  on  an  average  from  20  to  60 
parts  of  carbon  dioxide  per  10,000,  our  ob- 
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Fia.  6.  Belation  between  Boom  Temperature 
nnd  Average  Amount  of  Physical  Work  accom- 
plidied  duiing  the  day,  in  suinmeT  and  fall  ez- 
perimente. 

difference  to  our  subjects  whether  the  air 
in  the  chamber  was  stagnant  or  was  re- 
newed at  the  rate  of  45  cubic  feet  per  min- 
ute per  capita — except  in  one  particular 
respect  to  be  discussed  more  fully  below. 

It  is  perhaps  not  imnatural  that  these 
results,  like  the  similar  results  of  earlier 
investigators,  should  be  popularly  misin- 
terpreted as  meaning  that  ventilation  of 
any  kind  is  a  needless  luxury.  When  the 
first  progress  report  of  the  commission  was 
discussed  in  a  New  York  paper  under  the 
headline,  "Commission  put  its  0.  K.  on 
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Stagnant  Air,"  the  curator  of  a  larg^e  col- 
lege building  at  once  called  apon  tlie  chief 
of  the  investigating  gtaff  to  ask  if  he  would 
be  jostifled  in  stopping  hia  fans.  Such  a 
oondosion  aa  this  is,  of  course,  quite  un- 
justified and  most  unfortunate  in  its  ef- 
fects. No  scientific  investigations  can  con- 
tradict or  minimize  the  well-established 
results  of  experience  as  to  the  bad  eflFects 
of  poor  ventilation  and  the  beneficial  re- 
sults of  fresh  air.  What  phTsiological  re- 
search baa  done  is  to  show  why  bad  air  is 
bad — primanly  on  account  of  its  high 
temperature  and  lack  of  cooling  air  move- 
ment, sometimes  combined  with  high  hu- 
midity. In  our  experimental  rooms  we  can 
separate  the  factors  of  stagnation  and 
overheating,  but  in  practise  an  nnventi- 
lated  room  (if  at  all  crowded)  is  an  over- 
heated room.  Ventilation  is  jost  as  esaeia- 
tial  to  remove  the  heat  produced  hy  human 
bodies  aa  it  was  once  thought  to  be  to  re- 
move the  carbon  dioxide  prodnced  hy  hu- 
man lun^ 

Even  the  qnantitative  standards  of  air 
diange  established  on  the  old  chemical 
basis  serve  very  well  on  the  new  physical 
one.  For  sample,  according  to  Petten- 
kofer's  classical  figure,  which  is  a  very  low 
one,  an  adult  gives  off  400  British  thermal 
units  pw  hour.  Let  us  assume  that  this 
heat  most  be  removed  by  air  entering  the 
room  at  60°  and  leaving  it  not  above  70°. 
One  B.  T.  U.  raises  the  temperature  of 
about  50  cubic  feet  of  air  by  1°,  or  the 
temperature  of  5.0  cubic  feet  of  air  from 
60°  to  70°.  Hence  our  average  adult  pro- 
ducing 400  B.  T.  U.  will  require  2,000  cubic 
feet  of  air  per  hour  at  60°  to  keep  the  sur- 
rounding temperature  from  rising.  An 
ordinary  gas  burner  produces  300  B.  T.  TJ. 
per  candle-power  hour ;  therefore  each  such 
burner  reqiures  1,500  cubic  feet  of  air  per 
candle  power.  These  calculations,  of 
course,  ignore  direct  heat  loss  through  walls 


and  ceiling  which  with  a  zero  temperature 
outside  may  carry  off  the  heat  produced  by 
50  or  100  people.  Ventilation  provisiona 
must,  however,  be  based  on  the  least,  rather 
than  on  the  most,  favorable  conditions.  Is 
crowded  aaditoria  every  bit  of  the  2,000 
cubic  feet  of  air  is  needed,  and  in  many 
industrial  processes  where  the  heat  pro- 
duced by  human  beings  and  iUnminants  is 
reinforced  by  the  friction  of  machinery  and 
the  heat  from  Bolder  pota,  furnaces,  man- 
gles, pressing  irons  and  a  host  of  other 
sources,  even  more  will  be  required. 

Furthermore,  the  recent  studies  of  the 
New  York  State  Commission  suggest  that 
there  may,  after  all,  be  certain  deleteriona 
effects  resulting  from  the  chemical  compoai- 
tion  of  the  stagnant  air  of  occupied  rooms, 
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FiQ.  T.  ATorase  Calorillo  Value  of  hmdieonB 
eaten  with  ample  supply  of  f  reeh  air  and  with  no 
freih  air  supply.  In  both  nimmer  and  fall  ex- 
perimenta  the  aaine  ooDditiona  as  to  temperaton 
and  humidity  preruled  throng  each  aerieg. 
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entirely  aside  from  its  temperature.  As 
noted  above,  all  the  ordinary  physiological 
and  pi^chological  tests  failed  to  show  any 
snch  effeet;  but  in  one  particnlar  we  noted 
a  difference  in  the  behavior  of  the  subjects 
exposed  to  stagnant  and  fresh  air  of  the 
same  temperature  and  humidity.  In  two 
of  our  series  of  experiments  standard 
luncheons  were  served  to  the  subjects  in  the 
experimental  chamber  and  the  amount  on 
their  plates  was  weighed.  In  one  series 
the  subjects  consumed  on  the  stagnant  days 
an  average  of  1,151  calories  and  on  the 
fresh-air  days  an  average  of  1,308  calories, 
an  increase  of  13  per  cent.  In  a  second 
series  during  colder  weather,  the  average 
consumption  was  larger,  1,492  calories  for 
the  stagnant  and  1,620  calories  for  the 
fresh-air  days,  an  excess  again  for  the 
fresh-air  days,  this  time  of  about  9  per 
cent.  The  opinions  of  the  subjects  as  to 
their  comfort  slightly  favored  the  stagnant 
days,  but  it  seems  possible  that  odors  of 
some  sort,  not  consciously  perceived  by 
those  exposed  to  them  for  several  hours, 
may  yet  affect  the  appetite  and  hence  the 
general  health. 

Even  if  further  investigations  should 
fail  to  confirm  this  result,  it  is  my  personal 
feeling  that  occupied  rooms  should  be  kept 
free  from  noticeable  odors  as  a  measure  of 
public  decency  if  not  of  public  health. 
The  cleanliness  which  results  from  the 
habit  of  bathing,  except  for  the  washing  of 
the  hands  before  eating,  has,  so  far  as  I  am 
aware,  no  important  sanitary  results.  Just 
as  the  people  who  have  been  in  a  close  room 
do  not  notice  the  odors  which  have  accumu- 
lated during  their  occupancy,  the  person 
unaccustomed  to  bathing  is  unconscious  of 
the  effect  produced,  yet  common  decency 
rightly  demands  both  bodily  cleanliness  and 
fresh  air. 

Recent  research  has,  on  the  whole, 
strengthened   rather   than   weakened   the 


arguments  for  ventilation.  It  has  shown, 
however,  that  the  physical  quality  of  the 
air  as  well  as  its  amount  must  be  consid- 
ered, and  that  a  room  supplied  with  air  at 
the  room  inlet  which  will  explode  a  ther- 
mometer registering  to  125®  (which  hap- 
pened to  the  instrument  of  one  of  my  in- 
vestigators in  a  New  York  City  school)  is 
not  well  ventilated,  however  many  cubic 
feet  of  air  may  enter  it. 

The  thermometer  is  the  first  essential  in 
estimating  the  success  of  ventilation.  Tem- 
perature standards  must  come  into  general 
use  and  a  rise  above  70®  must  be  recognized 
as  a  sign  that  discomfort  is  being  produced 
and  efficiency  decreased  and  vitality 
lowered.  The  carbon  dioxide  standard  is 
still  of  value,  however,  as  ordinarily  a 
measure  of  the  air  change  which  is  required 
to  carry  off  both  heat  and  odors;  and  the 
mechanical  standard  of  thirty  cubic  feet  of 
air  per  minute  per  capita  as  the  amount 
necessary  to  supply  in  some  way  if  an 
occupied  room  is  to  remain  cool  and  fresh 
is  still  of  general  application. 

The  question  of  humidity  is  perhaps  the 
most  important  one  which  remains  to  be 
solved  before  the  practise  of  ventilation 
can  be  placed  on  a  sure  basis.  A  lack  of 
humidity,  as  Professor  Phelps  has  pointed 
out,  makes  hot  air  feel  cooler  and  cold  air 
feel  warmer.  Extreme  dryness  per  se, 
however,  at  high  or  moderate  temperatures, 
is  believed  by  many  to  be  in  itself  harmful, 
conducing  to  nervousness  and  restlessness 
and  producing  injurious  effects  upon  the 
membranes  of  the  nose  and  throat  There 
is,  unfortunately,  no  solid  experimental  evi- 
dence upon  this  point,  and  this  is  one  of  the 
most  important  subjects  which  the  N.  T. 
State  Commission  hopes  to  be  able  to  study 
during  the  coming  year. 

It  is  a  foolish  empiricism  which  main- 
tains that  outdoor  air  as  Nature  makes  it 
is  necessarily  the  final  word  in  air  con- 
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ditioning.  The  task  of  applied  science  is 
to  find  out  the  best  elements  in  a  natural 
environment  and  to  select  the  good  without 
the  bad. 

Only  as  we  succeed  by  the  application  of 
the  methods  of  research  in  disentangling 
and  measuring  the  various  factors  involved 
in  atmospheric  influence  shall  we  be  able  to 
establish  sound  standards  for  the  practical 
art  of  ventilation. 

C.-E.  A.  WmsLOW 

New  Yobk  City 


SOME  ENQINEEBING  PSOBLEMS  IN 
VENTILATION 

In  the  study  of  ventilation  the  engineer- 
ing problems  have  not  been  overlooked. 
The  criticisms  directed  against  artificial 
ventilation  have  accomplished  the  double 
purpose  of  spurring  to  greater  effort  those 
who  have  been  investigating  the  physio- 
logical problems  relating  to  this  subject  and 
of  causing  the  ventilating  engineer  to  in- 
vestigate the  mechanical  features  of  his 
work,  with  the  intent  of  determining 
whether  ventilation  systems  as  installed 
meet  all  of  the  demands  of  good  ventilation 
as  now  understood  and  whether  they  oper- 
ate at  a  maximum  of  mechanical  efficiency. 

A  careful  review  of  the  results  in  both 
fields  is  of  surprising  interest.  The  sani- 
tarian formerly  told  us  that  carbon  dioxide 
was  a  poison,  that  insufficient  ventilation 
meant  insufficient  oxygen  for  breathing 
purposes  and  that  we  were  endangered  by 
*' crowd  poison''  when  in  a  mass  of  people. 
But  little  was  said  of  temperature,  less  of 
humidity  and  nothing  of  air  movement. 
We  all  believed  that  the  chemistry  of  the 
air  was  vital. 

The  sanitarians,  as  a  result  of  much  ex- 
perimentation, beginning  about  ten  years 
ago,  have  proven  to  the  satisfaction  of  all 
that  there  were  other  factors  within  the 
realm  of  ventilation  of  much  greater  impor- 


tance than  the  chemistry  of  the  air,  notably 
its  temperature,  humidity  and  air  move- 
ment, that  is,  the  physical  condition  of  the 
air. 

The  effect  of  excessive  temperatures  and 
humidities  is  especially  well  understood,  as 
is  the  demand  for  constant  air  movement 
for  the  elimination  of  bodily  heat  and  mois- 
ture. Less  is  scientifically  known  of  the 
effect  of  cold  and  the  effect  of  low  humidi- 
ties. The  solution  of  these  two  problems 
is  of  vast  importance. 

Some  there  are  who  disregard  altogether 
air  quality,  pinning  their  entire  faith  on 
proper  temperature,  humidity  and  air 
movement.  Such  a  position  is  not  justified 
by  any  reliable  data  now  available.  The 
cumulative  effect  of  long  exposures  to  stag- 
nant air  must  be  studied  before  safe  con- 
clusions may  be  drawn.  Attention  may  be 
directed  to  the  fact  that  in  the  experiments 
of  the  New  York  State  Commission  on  Ven- 
tilation stagnant  air  decreased  the  appetite 
of  the  subjects  13  per  cent.  Is  it  not  safe 
to  assume  that  this  is  indicative  of  other, 
and  possibly  more  serious,  results.  The 
report  of  Professor  Winslow  on  the  first 
year's  work  of  the  commission  well  states 
that  this  is  "an  observation  which  for  the 
first  time  offers  scientific  evidence  in  favor 
of  fresh  air  as  compared  with  stagnant  air 
of  the  same  temperature  and  humidity." 
A  final  determination  of  the  importance  of 
air  quality  involves  extended  experimenta- 
tion. 

Window  ventilation  has  been  put  forward 
as  a  panacea  for  all  of  ventilation's  ills. 
But  how  little  we  scientifically  know  of  its 
worth  or  its  difficulties,  especially  those  of 
air  distribution,  drafts,  stagnant  areas, 
temperature  regulation,  humidification, 
dust  and  economics. 

But  real  advances  have  been  made  in 
solving  the  long-standing  question  of  what 
constitutes  good  ventilation.    The  solution 
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of  the  remaining  problems  is  but  a  matter 
of  brief  period.  Coineidently,  splendid  ad- 
vances have  been  made  in  working  out  the 
mechanical  problems  of  ventilation.  The 
details  of  the  installation  of  the  boiler  plant 
have  been  refined  with  a  resulting  increase 
in  the  eflSciency  of  oi)eration.  New  methods 
of  steam  distribution,  such  as  the  vapor, 
modulating  and  vacuum  systems,  have  pro- 
duced added  comfort  and  economics.  Tem- 
perature control  systems  have  been  devised 
and  perfected  to  a  point  of  reliability  and 
durability.  The  individual  duct  ventilating 
system,  providing  air  in  the  volumes  and 
of  the  exact  temperature  required  by  each 
individual  room  under  varying  weather  and 
other  conditions,  has  been  developed. 
Greater  attention  is  paid  to  the  diffusion 
of  the  ventilating  air.  More  attention  is 
now  paid  to  the  character  of  the  installa- 
tion and  the  materials  used  therein.  Also 
much  emphasis  is  being  placed  upon  the 
measure  of  intelligence  exercised  in  the 
operation  of  the  plant,  upon  which  both 
efficiency  and  economy  depend.  More 
effort,  however,  still  needs  to  be  made  in 
these  last  two  directions.  Noisy  heating 
and  ventilating  plants  may  be  considered 
a  thing  of  the  past,  for  noise  is  indicative 
only  of  lack  of  skill  in  design  or  installa- 
tion. 

Ten  years  ago  the  mechanical  efficiency 
of  the  ventilating  fan  customarily  used  was 
about  45  per  cent.  Now  the  best  type  of 
fan  (the  multi-blade)  has  an  efficiency  of 
65  per  cent.  This  advancement  results  in 
the  saving  of  more  than  30  per  cent,  of  the 
power  expenditure  for  ventilation.  The 
efficiency  of  the  driving  device  has  also 
been  increased,  although  in  a  less  degree. 

Possibly  the  most  interesting,  important 
and  valuable  recent  addition  to  the  equip- 
ment of  ventilating  plants  is  that  of  the 
air  washer.  Reference  to  air  washing  is 
made  by  Dr.  D.  B.  Reid  in  his  book  on 


** Ventilation"  published  in  London  in 
1844  but  it  is  really  a  product  of  the  last 
ten  years.  Briefly  it  consists  of  a  sheet- 
metal  chamber  in  which  the  air  is  passed 
through  a  heavy  mist  and  then  through 
baffles  or  eliminator  plates  by  which  the 
air  is  so  deflected  that  the  entrained  mois- 
ture is  removed.  The  base  of  the  washer 
constitutes  a  tank,  into  which  the  spray 
water  falls  and  from  which  it  is  drawn  by 
a  centrifugal  pump,  usually  motor  driven. 
The  pump  forces  the  water  through  pipes 
and  so-called  nozzles  which  atomize  the 
water  in  the  spray  chamber  of  the  washer. 

The  manufacturers  of  these  washers  cus- 
tomarily guarantee  the  removal  of  98  per 
cent,  of  the  dust  in  the  air.  Practically  all 
of  the  larger  dust  particles  are  removed 
but  there  is  always  a  residue  of  fine  dust 
which  no  washer  will  remove.  In  dry 
windy  weather  when  there  is  a  great  deal 
of  dust  in  the  air,  a  large  percentage  of  the 
dust  is  removed,  but  when  there  is  very 
little  dust  in  the  air,  as  after  a  heavy  rain, 
a  small  percentage  of  the  dust  is  removed. 
Thus  in  Mr.  M.  C.  Whipple 's  studies  of  the 
air  washer  it  was  found  that  the  dust  re- 
moval varied  from  64  per  cent,  to  7  per 
cent.  Certain  dusts  are  not,  to  an  appre- 
ciable extent,  removed  by  the  air  washer. 
A  standard  method  of  testing  air  washers 
is  needed  and  efforts  are  being  made  by  the 
American  Society  of  Heating  and  Venti- 
lating Engineers  to  work  out  this  problem. 

The  best  results  obtained  in  artificial 
humidification  have  been  through  thel 
medium  of  the  air  washer.  By  the  use  of 
thermostatic  devices  an  accurate  control  of 
the  degree  of  humidification  is  obtained. 
The  use  of  the  evaporating  pan  containing 
a  steam  coil  placed  in  the  fresh-air  chamber, 
the  coil  being  under  thermostatic  control, 
also  makes  possible  artificial  humidification, 
but  less  satisfactorily. 

The  air  washer  may  also  be  used  for  air 
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cooling.  The  evaporation  of  the  water  in 
the  spray  chamber  will  result  in  a  lowering 
of  the  temperature  of  the  air  to  the  extent 
of  75  per  cent,  or  more  of  the  difference 
between  the  wet  and  dry  bulb  temperatures, 
often  amounting  to  10  to  15  degrees  and 
sometimes  to  18  to  20  degrees.  This  is  due 
to  the  fact  that  water  can  not  be  evaporated 
without  a  supply  of  heat  from  some  source, 
and  in  this  case  the  heat  is  taken  from  the 
air.  Considerable  cooling  can  be  done  by 
the  use  of  the  same  water  recirculated  by 
the  pump  and  a  greater  degree  of  cooling 
may  be  accomplished  by  a  continual  supply 
of  cold  water.  Purchased  from  the  city 
mains  this  would  be  expensive,  but  if 
pumped  from  an  artesian  well  the  cost  is 
small.  Where  a  constant  cooling  effect  is 
desired,  independent  of  weather  conditions, 
the  use  of  a  refrigerating  plant  in  combina- 
tion with  the  washer  is  necessary.  The 
water  tank  is  then  increased  in  size  and 
brine  or  ammonia  coils,  partially  submerged 
and  partially  subjected  to  the  falling  sprso^, 
are  installed.  This  is  the  most  efficient 
method  of  positive  artificial  cooling,  and  is 
the  most  desirable  method  for  ordinary 
purposes.  Unfortunately  it  is  expensive  to 
install,  involving  approximately  $300  to 
$600  per  thousand  cubic  feet  of  air  cooled. 
The  cost  of  operation  altogether  depends 
upon  the  nature  of  the  plant  of  which  it  is 
a  part.  If  the  plant  is  large,  with  exhaust 
steam  to  spare  for  use  in  an  absorption 
refrigerating  machine  and  the  cooling  water 
used  in  connection  with  the  refrigerating 
plant  may  be  used  in  the  boilers  and  for 
domestic  purposes  in  the  building,  the  cost 
of  operation  is  slight.  Otherwise  it  may  be 
roughly  stated  that  the  cost  of  cooling  ten 
degrees  during  the  summer  is  approxi- 
mately equal  to  the  cost  of  heating  seventy 
degrees  during  the  winter. 

Cooling  by  evaporation  of  water  alone 
has   the  disadvantage   of  increasing  the 


humidity,  which  is  usually  considered  ob- 
jectionable. But  there  is  some  evidence 
that  in  hot  weather  the  lower  temperature 
with  higher  humidity  is  preferred  by 
workers.  Mr.  J.  I.  Lyle  quotes,  among 
others,  an  engineer  who  has  done  a  great 
deal  of  testing  laboratory  work,  in  which 
the  conditions  were  most  exacting.  He 
writes: 

We  ean  state  that  under  the  conditions  shown 
bj  the  readings  below,  the  inside  condition  with  a 
lower  temperature,  but  a  higher  humidity,  is  more 
pleasant  than  the  outside  condition  with  higher 
temperature  and  lower  humidity. 

He  illustrated  by  a  comparison  of  out- 
side conditions  of  90  degrees  dry  bulb,  80 
degrees  wet  bulb  and  65  degrees  relative 
humidity  with  inside  conditions  of  85 
degrees  dry  bulb,  79  wet  bulb  and  77  per 
cent,  relative  humidity. 

For  ordinary  ventilation  work  cooling  at 
the  expense  of  an  increased  humidily  has 
been  regarded  as  objectionable.  It  is  said 
to  produce  a  moist  ** clammy"  feeling. 
Thus  dehumidification  becomes  a  part  of 
artificial  cooling,  and  the  most  expensive 
part,  for  the  air  must  be  cooled  to  that 
temperature  at  which  saturated  air  contains 
the  moisture  necessary  to  give  the  desired 
relative  humidity  in  the  air  when  reheated 
to  the  ultimate  temperature. 

The  use  of  the  air  washer  has  become  al- 
most indispensable  in  many  industries,  such 
as  textile  manufacturing,  candy,  macaroni, 
photographic  and  film  making  and  in  some 
processes  of  paper,  tobacco,  chemical,  steel 
and  plumbing  fixture  manufacturing. 

Commercial  considerations  have  done 
much  to  develop  the  use  of  the  air  washer 
in  industrial  fields.  It  is  regrettable  that 
humane  considerations  have  done  much  less 
in  this  way  in  the  general  field  of  ventila- 
tion. 

Possibly  the  most  interesting  study  in 
the  mechanics  of  ventilation  is  that  of  the 
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recirenlation  of  the  air  nsed  for  ventilation. 
The  New  York  State  Commission  on  Venti- 
lation, established  through  the  generosity 
of  Mrs.  Elizabeth  Milbank  Anderson,  has 
been  actively  interested  in  this  work,  and 
worthily  so,  for  should  it  prove  practical 
the  cost  of  ventilating  would  be  materially 
reduced.  At  one  of  the  first  meetings  of 
the  commission  arrangements  were  made  to 
carry  on  research  work  in  this  field.  It  was 
found  that  ezx)eriments  along  this  line  had 
been  conducted  by  Dr.  J.  H.  McCurdy,  at 
the  International  T.  M.  C.  A.  College  Qym- 
nasium,  at  Springfield,  Mass.,  and  at  the 
Jackson  School,  Minneapolis,  by  Professor 
Frederic  Bass.  With  the  direction  and 
support  of  the  commission  both  of  these 
experiments  were  continued  under  im- 
proved conditions. 

In  the  former  case  use  was  made  of  the 
plant  installed  for  ventilating  the  building, 
which  was  readily  adaptable  to  the  purpose.^ 

This  system  included  motor-driven  supply 
and  exhaust  fans,  heaters  and  an  air  washer 
of  36,000  to  40,000  cubic  feet  per  minute 
capacity,  or  over  300  cubic  feet  per  minute 
per  occupant.  It  is  such  a  system  as  is 
usually  used  for  ventilating  such  buildings, 
and  not  an  experimental  plant,  except  that 
the  volume  of  air  used  was  larger  than 
usuaL  By  the  manipulation  of  dampers 
the  air  could  be  supplied  entirely  from  out- 
of-doors  air,  the  air  could  all  be  recirculated 
or  part  outdoor  air  and  part  recirculated 
air  could  be  used.  The  air  could  be  washed 
or  not,  as  desired.  Experiments  were  made 
under  aU  of  these  conditions,  the  subjects 
being  the  college  students  at  exercise  in  the 
gymnasium,  usually  about  70  in  number. 

The  carbon  dioxide  content  of  the  air,  the 
humidity  and  the  temperature  were  care- 
fully studied.  Also  studies  of  the  efficiency 
and  results  of  air  washing  were  very  care- 

1  Described  by  G.  F.  Affleck  in  Am,  Fhys,  Eduo. 
"Review,  April  and  June,  1912. 


fully  made  by  Mr.  M.  C.  Whipple,  of  Har- 
vard Universily. 

The  conclusion  was  reached  that  there 
seemed  to  be  no  appreciable  difference  be- 
tween washed  recirculated  air  and  outdoor 
air  similarly  treated  so  far  as  bodily  com- 
fort is  concerned.  Naturally  the  propor- 
tion of  carbon  dioxide  is  greater  when  using 
the  recirculated  air,  but  no  significance  is 
attached  to  this  fact.  Mr.  Whipple  con- 
cludes '^that  recirculation  provided  a 
plentiful  supply  of  air  with  no  apparent 
sacrifice  of  wholesome  properties,  and  that 
it  is  a  safer  source  of  supply  than  outside 
unwashed  air." 

During  the  winter  of  1913-14  further 
studies  were  made  at  Springfield  under  the 
direction  of  the  Ventilation  Commission, 
the  results  obtained  from  recirculated  air 
being  equally  as  satisfactory  as  those  ob- 
tained from  the  use  of  outdoor  air.  Win- 
dow ventilation  failed  to  give  satisfaction. 

Odors  were  not  noticeable  to  those 
occupying  the  room  during  the  use  of  re- 
circulated and  washed  air,  although  some- 
times barely  noticeable  to  one  entering 
from  out-of-doors. 

Conclusions  were  based  upon  the  results 
of  physiological  examinations  and  comfort 
votes  of  the  students. 

In  the  second  case  a  special  plant  was 
installed  for  one  room  of  the  school  build- 
ing, the  pupils  in  the  room  serving  as  sub- 
jects. The  air  was  introduced  into  the  room 
at  the  top  of  each  desk  through  a  2-inch 
vertical  riser  from  a  duct  below  the  floor, 
emerging  through  a  funnel-shaped,  nearly 
horizontal  orifice,  at  a  velocity  which  was 
barely  perceptible  at  a  distance  of  two  feet 
from  the  opening.*  Air  was  also  introduced 
at  the  top  of  the  blackboards  at  the  ends 
of  the  room.  The  air  was  exhausted 
through    fifteen    3-inch    openings    evenly 

<  Described  in  paper  read  bj  Professor  Bass  be- 
fore Am.  Soc.  H.  and  T.  Engineers,  July,  1913. 
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spaced  at  the  ceiling  of  the  room,  and  after 
being  passed  through  an  air  washer,  where 
it  was  cooled  by  the  water  about  15  degrees, 
it  was  returned  to  the  room.  The  volume  of 
air  thus  recirculated  averaged  8.9  cubic  feet 
per  minute  per  pupil. 

The  results  obtained  in  this  room  were 
compared  with  results  in  a  room  in  the 
Adams  School,  the  pupils  in  both  rooms 
being  of  the  same  age,  grade  and  general 
condition.  The  room  in  the  Adams  School 
was  ventilated  ss  is  usual  in  the  case  of 
schoolrooms.  The  air  was  admitted 
through  one  opening  above  the  blackboard 
and  was  exhausted  through  one  opening 
near  the  floor  on  the  same  side  of  the  room. 
The  air  was  not  washed  and  the  volumes 
averaged  35.4  cubic  feet  per  minute  per 
pupil.  The  temperature  averaged  slightly 
lower  and  humidity  slightly  higher  in  the 
Jackson  schoolroom. 

The  carbon  dioxide  averaged  12.5  parts 
per  10,000  in  the  Jackson  School  and  9.1 
parts  per  10,000  in  the  Adams  School. 

Dust  counts  showed  105,000  particles  per 
cubic  foot  of  air  in  the  Jackson  School  and 
225,000  in  the  Adams  School.  As  a  result 
of  these  experiments,  covering  a  period  of 
four  months  the  conclusion  is  o£Fered  that 

it  is  impossible  to  demonstrate  physical  or  mental 
deterioration  due  to  the  use  of  recirculated  air. 
Neither  is  it  possible  to  ascribe  anj  discomfort  on 
the  part  of  the  pupils  or  the  teacher  to  this  re- 
circulated air. 

The  air  washing,  it  is  stated,  was  not 
sufficient  to  remove  all  odors,  but  they  were 
reduced  to  such  an  extent  that  they  were 
not  offensive  to  persons  occupying  the  room 
continuously,  although  noticed  by  persons 
entering  the  room. 

In  this  experiment  the  problem  of  the 
use  of  recirculated  air  was  combined  with 
that  of  the  use  of  a  reduced  volume  of  air 
delivered  directly  toward  the  face  of  the 
pupil.  The  two  problems  should  be  sepa- 
rately studied.    More  light  on  the  effect  of 


recirculated  air  is  desirable,  as  is  the  case 
with  reduced  volumes  of  air  directly  de- 
livered and  generally  distributed. 

In  the  case  of  one  of  these  experiments 
the  volume  of  air  used  was  more  than  ten 
times  that  customarily  used  for  ventilating 
purposes,  and  in  the  other  case  the  volume 
of  air  used  was  less  than  one  third  that 
ordinarily  used.  Experiments  with  the 
standard  and  other  volumes  of  air  with  the 
standard  and  diffused  methods  of  intro- 
duction are  desirable. 

Studies  along  these  lines  are  planned  by 
the  Ventilation  Commission  in  connection 
with  its  experimental  plant  in  Public 
School  No.  51,  the  Bronx,  New  York  City. 

The  economy  of  air  recirculation  was  pre- 
sented by  the  writer  in  the  Am.  Physical 
Education  Review  of  December,  1913.  Very 
marked  economy  was  credited  to  recircula- 
tion. This  claim  was  disputed  by  Evans 
in  the  June  issue  of  the  Heating  and 
Ventilating  Magazine,  the  claim  being 
made  that  the  cost  of  fresh  cold  water  re- 
quired for  cooling  and  dehumidifying  the 
recirculated  air  offset  the  saving  in  heat 
Actual  experience  proves  that  such  is  not 
the  case.  Professor  Bass  states  that  water 
cost  three  cents  per  day  during  his  experi- 
ments, which  is  vastly  less  than  the  amount 
stated  by  Evans.  Dr.  McCurdy  states  that 
some  water  was  used  for  cooling,  but  even 
with  40,000  cubic  feet  of  air  per  minute 
recirculated  the  cost  of  the  fresh  water 
used  does  not  appear  to  have  been  a  seri- 
ous item. 

It  is  manifest  that  a  large  amount  of  heat 
is  saved,  and  this  certainly  warrants  the 
most  careful  study  of  the  problem  of  recir- 
culation. Should  it  prove  in  every  way 
satisfactory  a  great  step  in  advance  will 
have  been  made  in  the  field  of  mechanical 
ventilation.  But  it  may  not  be  recom- 
mended as  yet.  D.  D.  Ejmball, 

Member  of  New  York  State 
Commission  on  Ventilation 
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CONDITIONS  AT  THE  UNIVEB8ITT  OF 

UTAH 

At  the  request  of  the  president  and  with  the 
authorization  of  the  council  of  the  American 
Association  of  University  ProfesaorSy  the  sec- 
retary of  the  association  recently  visited  Salt 
Lake  City  and  spent  four  days  investigating 
the  conditions  at  the  University  of  Utah  which 
have  led  to  the  resignation  of  sixteen  mem* 
hers  of  the  university  faculty.  The  purpose 
and  the  limitations  of  the  scope  of  the  inves- 
tigation are  indicated  by  the  following  ex- 
tracts from  the  secretary's  letter  to  the  presi- 
dent of  the  university : 

The  sitaation  that  has  recently  developed  at  the 
University  of  Utah  has  aroused  much  coneem 
throughont  the  country  among  persons  intereste^l 
in  the  work  of  the  American  universities,  and  espe- 
cially among  members  of  the  university  teaching 
profession.  It  has,  however,  been  difficult  for 
those  at  a  distance  to  be  sure  that  they  had  cor- 
rectly gathered  the  essential  facts  of  the  case 
from  the  incomplete  and  more  or  less  conflicting 
ex  parte  statements  which  have  appeared  in  news* 
papers  and  periodicals.  In  particular,  the  state- 
ments made  upon  the  two  sides  of  the  controversy 
appear  to  have  failed  speciflcally  to  join  issue 
upon  certain  points  of  interest.  It  has,  therefore, 
seemed  advisable  to  the  president  of  the  American 
Association  of  University  Professors,  Dr.  John 
Dewey,  to  send  a  representative  of  that  organiza- 
tion to  interview  yourself  and  others  concerned, 
with  reference  to  the  matters  in  controversy;  and 
to  endeavor  to  secure  as  full  and  impartial  a  state- 
ment as  may  be  of  the  relevant  facts.  It  is  per- 
haps advisable  to  explain  the  nature  of  the  inter- 
est which  the  Association  of  University  Professors 
takes  in  the  matter.  It  is  coming  to  be  a  well- 
recognized  principle  that  the  general  body  of  uni- 
versity teachers  is  entitled  to  know,  with  regard  to 
any  institution,  the  conditions  of  the  tenure  of 
the  professorial  office  therein,  the  methods  of  uni- 
versity government,  and  the  policy  and  practise 
of  the  institution  with  respect  to  freedom  of  in- 
quiry and  teaching.  In  the  absence  of  informa- 
tion upon  these  points,  it  is  impossible  for  mem- 
bers of  the  profession  to  judge  whether  or  not  the 
institution  is  one  in  which  positions  may  be  prop- 
erly accepted  or  retained  by  university  teachers 
having  a  respect  for  the  dignity  of  their  calling,  a 
sense  of  its  social  obligations,  and  a  regard  for 
the  ideals  of  a  university. 

It  is,  therefore,  important  to  the  profession  that 


when  criticisms  or  charges  are  made  by  responsible 
persons  against  any  institution,  with  respect  to  its 
policy  or  conduct  in  the  matters  to  which  I  re- 
ferred, the  facts  should  be  carefully  determined  in 
a  judicial  spirit  by  some  committee  wholly  de- 
tached from  any  local  or  personal  controversy,  and 
in  some  degree  representative  of  the  profession  at 
large.  It  is  in  this  spirit,  and  for  these  purposes, 
that  information  is  sought  in  this  instance.  What 
appears  to  be  particularly  desirable,  in  the  present 
case,  is  a  fuller  and  more  definite  statement  than 
has  yet  been  made  public  upon  certain  matters  of 
fact  which  still  remain  not  wholly  clear,  but  which 
are,  presumably,  not  incapable  of  ascertainment. 

Any  information  of  this  sort  which — with  your 
assistance  and  that  of  others — ^I  may  be  able  to 
gather,  will  be  laid  before  the  council  of  the  as- 
sociation, and  probably  also  before  a  joint  com- 
mittee representing  this  and  other  organizations. 
My  own  report  and  the  findings  of  the  committee 
will,  no  doubt,  if  the  council  see  fit,  eventually  be 
made  public.  We,  of  course,  assume  that  the  ad- 
mimstration  of  the  university  is  equally  desirous 
that  aU  facts  in  any  way  pertinent  be  thus  fully 
made  known,  and  submitted  to  the  impartial  judg- 
ment of  both  the  academic  and  the  general  public. 

We  therefore  venture  to  count  upon  your  aid  in 
this  attempt  to  draw  up  a  complete  and  unbiased 
summary  of  the  circumstances  of  the  case;  this,  we 
hope,  may  be  of  some  service  to  the  university  as 
well  as  to  our  profession. 

A  report  upon  the  case  may  be  expected  as 
soon  as  a  committee  of  the  association  is  able 
to  consider  the  evidence  brought  together  by 
the  investigation  of  the  secretary. 


THE   PACIFIC  ASSOCIATION   OF   SCIEN- 
TIFIC SOCIETIES 

The  letter  from  Professor  J.  N.  Bowman, 
secretary  of  the  Pacific  Association  of  Scien- 
tific Societies,  published  in  Science  for  April 
9,  1915,  gives  me  the  pleasant  opportunity  of 
placing  on  record  certain  interesting  facts  con- 
cerning the  Pacific  Association. 

Men  and  women  of  science  residing  in  the 
Pacific  region  were  obliged  to  recognize  that 
the  demands  upon  time  and  money  to  enable 
them  to  attend  the  meetings  of  the  American 
Association  for  the  Advancement  of  Science, 
in  the  Eastern  or  Central  States,  were  so 
severe  as  to  be  prohibitive  to  fully  99  per  cent, 
of  the  800  Pacific  members.    Inasmuch  as  the 
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American  Associataoii  could  not  extend  its  in- 
fluence efficiently  over  this  region,  because  of 
the  great  extent  of  our  country  in  longitude, 
and  especially  in  order  that  the  general  scien- 
tific interests  of  the  region  should  be  united, 
it  was  determined  by  Professor  Bowman  and 
many  of  his  colleagues  in  the  uniyersities  and 
colleges  of  the  Pacific  region,  and  by  others 
engaged   in  the  applications   of  science,   to 
establish  an  association  of  the  principal  scien- 
tific societies  already  existing  in  the  Pacific 
area.    The  organization  was  effected  some  five 
years  ago  and  the  Pacific  Association  of  Scien- 
tific Societies  has  been  leading  a  vigorous  and 
useful  life.    Annual  meetings  have  been  held 
in  some  of  the  leading  educational  centers, 
such  as  the  TTniversity  of  Califomiat  Stanford 
XTniversity  and  the  University  of  Washington. 
Two  years  ago  the  council  of  the  American 
Association  for  the  Advancement  of  Science 
adopted  the  policy  of  organizing  divisions  of 
the  American  Association  for  the  accommoda- 
tion of  those  members  who  live  at  great  dis- 
tances from  the  chief  centers  of  American 
population.     In  harmony  with  this  policy,  a 
Pacific   Coast  Committee  was   appointed  to 
organize  a  Pacific  Division.     There  was  at 
once  the  question  of  the  future  of  the  Pacific 
Association,  whose  functions  were  in  most  essen- 
tials precisely  those  proposed  for  the  Pacific 
Division.     The  men   and  the  societies  that 
were  making  a  success  of  the  Pacific  Associa- 
tion were  identically  the  men  and  the  soci- 
eties   that   would    be    exjiected    to    make    a 
success  of  the  Pacific  Division  of  the  Amer- 
ican Association.    Evidently  there  must  be  no 
duplication.    The  only  practicable  solution  re- 
quired that  the  Pacific  Association  should  give 
up  its  identity  and  that  the  forces  which  were 
active  in  the  Pacific  Association  should  be 
active  in  the  work  of  the  Pacific  Division.    It 
was  evident  that  the  Pacific  Division  offered 
important  advantages  over  the  existing  organi- 
zation, in  part  from  the  resulting  unification 
of    general    scientific    interests    throughout 
America.    The  problem  was  approached  in  a 
sympathetic  and  unselfish  spirit  by  all  con- 
cerned, especially  by  the  officers  and  more 
active  members  of  the  Pacific  Association,  and 
by  none  more  efficiently  than  by  Secretary 
Bowman. 


It  has  seemed  to  me  that  the  Pacific  Asso- 
ciation of  Scientific  Societies,  in  giving  up 
its  existence,  should  have  the  principal  inci- 
dents of  its  birth,  activities  and  dissolution 
recorded  in  this  manner  as  a  matter  of  histor- 
ical interest. 

It  should  be  recognized  by  every  on^  it 
seems  to  me,  that  the  justification  for  moral 
and  financial  support  afforded  to  scientific  in- 
vestigation rests  finally  upon  the  availability 
of  the  results  for  the  welfare  of  mankind  and 
the  general   progress   of   civilization.     It  is 
hoped  that  all  men  and  women  of  the  Pacific 
region  who  are  sincerely  interested  in  scien- 
tific researdi  or  in  the  spread  of  knowledge 
amongst  the  people  will  feel  entirely  at  home 
in  the  Pacific  Division  of  the  American  Asso- 
ciation, for  the  encouragement  of  research  and 
the    dissemination    of    knowledge    are    pre- 
eminently, as  every  one  knows,  the  functions 
of  the  Association  and  of  all  its  Divisions. 
The  sparsely  populated  condition  of  the  Pacific 
region,  which  includes  all  United  States  terri- 
tozy  lying  west  of  the  Bocky  Mountains,  as 
well  as  Mexico,  British  Columbia,  Alaska  and 
the  Islands  of  the  Sea,  wiU  unavoidably  place 
a  serious  limitation  ui>on  the  success  of  the 
Pacific  Division  unless  a  very  large  percentage 
of  the  scientists  and  friends  of  science  in  this 
region  subscribe  to  its  membership  roU  and 
join  enthusiastically  in  promoting  its  plans. 
The  yielding  of  generous  support  would  on.  the 
contrary  make  success  prompt  and  complete. 

W.  W.  Campbell, 
President  American  AeaocioHon 

for  the  Advancement  of  SdoneB 
Mount  Hamilton,  Caldpobmia., 
April  14,  1915 


TRE  AMEBIC  AN  ASSOCIATION  FOE  THE 
ADVANCEMENT  OF  SCIENCE 

MINUTES  OF  THE  COMMITTEE  ON  POUOT 

Messrs.  Nichols,  Pickering,  Woodward^ 
Cattell,  Noyes,  Humphreys,  FairAild,  Paton 
and  Howard,  of  the  committee,  met  informally 
in  the  private  dining-room  of  the  Cosmos  Club 
on  Monday,  AprU  19,  1916,  at  7  p.m.  After 
dinner,  the  meeting  was  called  to  order  by  the 
chairman,  Mr.  Nichols. 
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I3ie  minutes  of  the  xneetiiig  of  Deoember  81, 
1914,  were  read  and  approved. 

After  full  discoBsion  a  number  of  resolu- 
tions were  recommended  to  the  council.  These 
were  adopted  by  the  council  and  are  printed 
in  its  minutes. 

A  letter  from  Ez-president  Eliot  was  read 
in  which  he  made  certain  suggestions  rela- 
tive to  the  possibilily  of  preventing  over- 
crowded programs  at  the  meetings.  On  mo- 
tion, the  permanent  secretary  was  instructed 
to  arrange,  so  far  as  possible,  all  general  inter- 
est items  in  the  first,  or  general,  part  of  the 
program  in  order  that  they  may  be  easily  con- 
sulted. 

Professor  Pickering,  from  the  subcommittee 
on  the  Colbum  Fund,  of  the  committee  on  re- 
search, presented  a  report 

Professor  Cattell  presented  a  report  from  the 
Committee  of  One  Hundred  on  Scientific  Be- 
search. 

Professor  Pickering  presented  a  report  from 
Ihe  Committee  on  Expert  Testimony. 

L.  0.  Howard, 
Secretary 

lOKUTES  OF  THE  OOUKOIL 

The  council  met  at  4.45  p.m.,  April  20, 1915, 
in  room  37,  new  building  of  the  National  Mu- 
seum, with  Messrs.  Fairchild,  Nichols, 
Humphreys,  Cattell,  Eober,  Shear,  Taylor, 
AlBberg,  Shantz  and  Howard  present. 

The  meeting  was  called  to  order  by  the 
permanent  secretary  and  Mr.  Fairchild  was 
asked  to  preside. 

The  committee  on  policy  submitted  a  re- 
port through  its  chairman,  Mr.  Nichols,  and, 
on  recommendation  of  the  committee,  the  fol- 
lowing actions  were  taken  by  the  coimcil: 

On  nomination  by  the  sectional  committee 
of  Section  B,  Professor  E.  Percival  Lewis,  of 
the  University  of  California,  was  elected*  as 
vice-president  of  that  section  in  place  of  Pro- 
fessor Frederick  Slate,  elected  at  the  Phila- 
delphia meeting,  who  was  unable  to  serve. 

On  nomination  by  the  sectional  committee 
of  Section  H,  Professor  Lillien  J.  Martin,  of 
Stanford  University,  was  elected  as  vice-  presi- 
dent of  that  section  in  place  of  Professor 


G^rge  M.  Stratton,  elected  at  the  Philadel- 
phia meeting,  who  was  unable  to  serve. 

A  resolution  was  adopted  requesting  Dr. 
William  W.  Campbell,  president  of  the  asso- 
ciation, to  prepare  a  formal  address  for  the 
San  Francisco  meeting  in  addition  to  his 
regular  address  to  be  delivered  before  the  asso- 
ciation at  the  winter  meeting  of  191^17. 

In  view  of  the  desirability  of  rapidly  in- 
creasing the  membership  of  the  newly  f  oimded 
Section  M  (agriculture),  the  council,  on  reso- 
lution, directed  that  the  entrance  fee  of  five 
dollars  be  remitted  for  the  present  calendar 
year  to  new  members  in  the  Section  of  Agri- 
culture who  may  join  from  the  following  na- 
tional societies  having  a  qualification  member- 
ship: 

Society  for  Promotion  of  Agricultural  Science. 
American  Society  of  Agronomy. 
The  Society  of  Horticultural  Science. 
The  American  Society  of  Animal  Production. 
The  Official  Dairy  Instructors'  Association. 

On  motion,  it  was  resolved  to  continue  the 
subcoiomittee  of  the  committee  on  research 
constituted  at  the  Philadelphia  meeting  for 
consideration  of  the  Colbum  will  fund. 

Professor  Eoscoe  Pound,  of  the  Harvard 
Law  School,  was  elected  as  a  member  of  the 
committee  on  the  amendment  of  the  charter 
in  place  of  Dr.  Charles  S.  Minot,  deceased. 

An  application  from  the  Gamma  Alpha 
regular  program  of  the  association  when  the 
Graduate  Scientific  Fraternity  to  allow  a 
notice  of  its  meeting  to  be  inserted  in  -che 
regular  program  of  the  association  when  the 
conventions  of  the  fraternity  were  held  at  the 
same  time  and  place  as  the  meetings  of  the 
association  was  read  and  acted  upon  favorably. 

On  motion,  the  committee  on  policy  was 
authorized  to  appoint  a  committee  on  the  inter- 
national relations  of  scientific  institutions  and 
scientific  men. 

The  financial  report  of  the  i)ermanent  secre- 
tary for  the  fiscal  year  from  November  1, 
1913,  to  October  31,  1914,  was  read  and,  on 
motion,  approved  and  ordered  printed. 

The  permanent  secretary  reported  briefly 
concerning  the  arrangements  for  the  San 
Francisco  meeting  and   announced  that  the 
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new  volume  containing  the  constitution,  list 
of  meetings,  officers,  committees,  fellows  and 
members  was  nearly  ready  for  publication. 
At  5.30  P.M.,  the  council  adjourned. 

L.  O.  Howard, 
PemumBnt  secreiary 


SCIENTIFIC  NOTES  AND  NEWS 

Members  of  the  National  Academy  of  Sci- 
ences were  elected  on  April  21,  as  follows: 
Dr.  Charles  Greeley  Abbot,  director  of  the 
astrophysical  laboratory  of  the  Smithsonian 
Institution;  Dr.  W.  E.  Castle,  professor  of 
zoology.  Harvard  University;  Dr.  G.  Stanley 
Hall,  president  of  Clark  University  and  pro- 
fessor of  psychology;  Dr.  Frank  R  Lillie,  pro- 
fessor of  embryology.  University  of  Chicago; 
Dr.  Graham  Lusk,  professor  of  physiology, 
Cornell  Medical  School;  Dr.  Robert  A.  Milli- 
kan,  professor  of  physics.  University  of  Chi- 
cago; Dr.  Alexander  Smith,  professor  of 
chemistry,  Columbia  University;  Dr.  Victor 
C.  Vaughan,  professor  of  hygiene  and  physi- 
ological chemistry.  University  of  Michigan; 
Dr.  H.  S.  White,  professor  of  mathematics, 
Vassar  College;  Dr.  S.  W.  Williston,  professor 
of  paleontology.  University  of  Chicago. 

The  following  have  been  elected  members 
of  the  American  Philosophical  Society:  John 
J.  Abel,  M.D.,  Baltimore,  Md.;  Edwin  Plimp- 
ton Adams,  Ph.D.,  Princeton,  N.  J.;  Walter 
Sydney  Adams,  Pasadena,  Cal.;  John  Merle 
Coulter,  Ph.D.,  Chicago,  HI.;  Whitman  Cross, 
Ph.D.,  Washington,  D.  C;  William  J.  Gies, 
M.D.,  New  York  City;  Philip  Bovier  Hawk, 
Ph.D.,  Philadelphia;  John  Fillmore  Hayford, 
Evanston,  HI.;  Emory  Richard  Johnson, 
Sc.D.,  Philadelphia;  John  Anthony  Miller, 
Ph.D.,  Swarthmore,  Pa.;  Thomas  Hunt 
Morgan,  Ph.D.,  New  York;  William  Fogg 
Osgood,  Ph.D.,  Cambridge,  Mass.;  Raymond 
Pearl,  Ph.D.,  Orono,  Me.;  Theobald  Smith, 
M.D.,  Boston,  Mass.;  John  Zeleny,  Ph.D., 
Minneapolis,  Minn. 

A  BANQUET  to  Dr.  William  Henry  Dall, 
commemorating  the  completion  of  fifty  years 
service  to  science  was  given  at  the  Cosmos 
Club,  Washington,  on  April  21.  Dr.  Dall  re- 
sponded to  a  series  of  toasts  which  were  as 


follows :  Dall  the  Alaska  pioneer.  Dr.  Alfred  H. 
Brooks;  Dall  the  anthropologist,  Professor 
William  H.  Holmes;  Dall  the  coast  pilot,  Mr. 
Isaac  Winston;  Dall  the  malacologist.  Dr.  T. 
Wayland  Vaughan;  Dall  the  zoologist.  Dr.  C. 
Hart  Merriam;  Dall  the  nomenclatorist,  Dr. 
Ch.  Wardell  Stiles;  Dall  the  poet.  Justice 
Wendell  P.  Stafford;  Dall  the  man.  General 
A.  W.  Greely. 

The  Royal  Society  of  Arts  has  presented  its 
Albert  medal  to  Senator  Guglielmo  Marconi 
"  for  his  services  in  the  development  and  prac- 
tical application  of  wireless  telegraphy." 

At  the  annual  dinner  of  the  National  Acad- 
emy of  Sciences,  held  on  April  20,  the  Draper 
medal  was  presented  to  Dr.  Joel  Stebbins,  pro- 
fessor of  astronomy  at  the  University  of 
Illinois. 

The  Jacksonian  prize  of  the  Royal  College 
of  Surgeons,  London,  has  been  awarded  to  Mr. 
Jonathan  Hutchinson  for  his  essay  on  the 
pathology,  diagnosis  and  treatment  of  trigem- 
inal neuralgia,  and  the  John  Tomes  prize  to 
Mr.  J.  F.  Colyer  for  his  work  on  comparative 
dental  anatomy  and  pathology. 

According  to  a  cablegram  from  Nish,  Dr. 
Richard  P.  Strong,  professor  of  tropical  dis- 
eases in  the  Harvard  Medical  School,  arrived 
there  on  April  24.  He  at  once  sat  down  to  a 
long  conference  with  the  minister  of  the  in- 
terior, Ljouba  Jovanovitch,  to  discuss  a  plan  of 
campaign  against  disease. 

Dr.  Samuel  T.  Darling,  who  was  associated 
with  General  Gorgas  for  ten  years  on  the 
Panama  Canal,  and  who  accompanied  him  to 
South  Africa  during  his  investigation  of  dis- 
ease among  the  miners  on  the  Rand,  has  re- 
signed as  chief  of  laboratory,  and  will  inves- 
tigate disease  in  the  far  east  for  the  Rocke- 
feller Foundation's  international  health  com- 
mission. He  left  for  Singapore  via  Liverpool 
on  the  Adriatic  on  April  21. 

Dr.  Frederick  H.  Gethan,  of  Bryn  Mawr 
College,  has  resigned  as  associate  professor  of 
physical  and  inorganic  chemistry  and  will 
open  a  private  research  laboratory  in  Stam- 
ford, Conn.,  at  the  close  of  the  academic  year. 
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C.  !£.  Janset,  professor  of  electrical  engi- 
neering at  the  University  of  Wisconsin,  has 
accepted  an  appointment  on  the  jury  of 
awardfi  in  the  electrical  g^oap  of  the  machinery 
ezhihit  at  the  Panama-Pacific  International 
Ezpoeition«  He  takes  up  his  duties  at  San 
Prancisco  on  May  3. 

Dr.  K.  EEiRATAiCAy  professor  of  astronomy  in 
the  University  of  Tokio,  arrived  at  San  Fran- 
cisco on  April  19  for  two  years'  research  study 
in  the  United  States,  principally  at  Yale  Uni- 
versity. He  will  insx)ect  the  observatories  of 
the  country  and  seek  suggestions  for  the  ad- 
vancement of  astronomical  work  in  Japan. 

The  Anglo-Swedish  Antarctic  expedition, 
under  the  leadership  of  Professor  Otto  !Nor- 
denskjold,  has  been  ix>stponed  until  the  war 
has  ended. 

During  part  of  March  and  April,  Mr.  Robert 
Cushman  Murphy,  of  the  Brooklyn  Museum, 
conducted  field  work  in  the  Lower  California 
desert  The  principal  object  of  the  expedition 
was  to  study  and  obtain  specimens  of  the 
pronghom  antelope.  The  material  collected  is 
to  be  used  in  a  large  exhibit  Illustrating  plant 
and  animal  life  of  the  arid  southwest. 

Professor  J.  S.  Huxlet,  of  the  department 
of  biology,  Eice  Institute,  accompanied  by 
Mr.  W.  M.  Winton,  biological  fellow,  and  Dr. 
W.  G.  Graustein,  instructor  in  mathematics, 
visited  the  Texas  College,  April  17-19,  for  an 
examination  of  local  fossils  gathered  by  Pro- 
fessor Prancis  from  the  Brazos  Valley,  as  a 
preliminary  to  a  collecting  trip  planned  for 
later  in  the  spring. 

At  the  meeting  of  the  New  England  Federa- 
tion of  Natural  History  Societies  held  last 
week  in  the  building  of  the  Boston  Society  of 
Natural  History,  Boston,  the  principal  busi- 
ness was  the  reports  of  societies  and  the  elec- 
tioa  of  officers.  More  than  twenty  societies 
responded  to  the  former  with  statements  out- 
lining their  activities.  The  election  resulted 
as  follows:  President,  John  Bitchie,  Jr.,  Bos- 
ton Scientific  Society;  vice-presidents,  Arthur 
H.  Norton,  Portland  Society  of  Natural  His- 
tory ;  Norman  S.  Easton,  Fall  River  Society  of 
Natural  History;  secretary,  James  H.  Emer- 


ton,  Cambridge  Entomological  Club,  Boston; 
treasurer.  Miss  Delia  I.  Griffin,  curator.  Chil- 
dren's Museum,  Pine  Banks,  Jamaica  Plain. 

The  members  of  Sigma  Xi  in  the  University 
of  Oklahoma  have  organized  a  club  to  be 
known  as  the  Sigma  Xi  Club  of  Oklahoma. 
Dr.  Irving  Perrine  addressed  the  first  regular 
meeting,  on  March  29,  on  the  subject  of  "  Some 
Problems  in  Oklahoma  Geology."  It  is  the 
purpose  of  the  organization  to  stimulate  scien- 
tific research  in  the  University  of  Oklahoma 
and  the  secretary,  W.  C.  Allee,  desires  to  get 
in  communication  with  members  of  Sigma  Xi 
who  are  planning  to  pass  through  Oklahoma. 

Professor  T.  B.  Brodie,  professor  of  physi- 
ology in  the  University  of  Toronto,  will  de- 
liver a  course  of  four  lectures  on  "  The  Gases 
of  the  Blood"  at  King's  College,  London,  on 
May  31,  June  2,  7  and  9. 

M.  Edmond  Rigaux,  of  Boulogne,  known  for 
his  work  in  geology  and  paleontology,  has  died 
in  his  seventy-seventh  year. 

Dr.  W.  Grtlls  Adams,  FJI.S.,  emeritus 
professor  of  natural  philosophy  and  astronomy 
in  King's  College,  London,  died  on  April  10, 
at  the  age  of  seventy-nine  years. 

Dr.  Otto  N.  Witt,  professor  of  chenucal 
technology  in  the  Technical  High  School  at 
Charlottenburg,  died  on  March  23,  aged 
sixty-four  years. 

A  NEW  publication  called  the  Illinois  Chem- 
ist will  make  its  appearance  at  the  University 
of  Illinois  in  May.  Four  chemistry  organiza- 
tions will  cooperate  with  the  chemistry  de- 
partment in  issuing  this  new  quarterly.  It 
win  publish  among  other  things,  information 
in  regard  to  research  work — results  of  experi- 
ments, notes  on  the  work  of  alumni  in  the 
science.  H.  D.  Valentine  has  been  elected 
editor  and  V.  W.  Haag,  business  manager. 

It  is  announced  in  Nature  that  the  whole 
of  the  collections  and  library  of  the  late 
Fortescue  W.  Millett,  of  Marazion  and  Brix- 
ham,  have  been  acquired  by  Mr.  Heron-Allen, 
and  will  be  incorporated  as  a  special  section  of 
the  Heron-Allen  and  Earland  collection,  to 
which  the  collection  of  the  late  J.  D.  Siddall, 
of  Chester,  was  also  added  recently.     It  is 
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hoped  that  this  entire  collection,  numbering 
some  10,000  slides,  and  the  library  which  ac- 
companies them,  will  ultimately  be  incor- 
porated with  the  Museum  of  Oceanography  and 
Marine  Biology,  which  it  was  the  ambition  of 
the  late  Sir  John  Murray  to  found.  Broadly, 
his  object  was  to  form  his  collections  of  mate- 
rial and  soundings  into  a  department  of  the 
Natural  History  Museum  in  conjunction  with 
the  H.  B.  Brady  and  W.  B.  Carpenter  col- 
lections, which  are  already  there.  The  co- 
ordination of  the  Brady,  Carpenter,  Murray, 
MiUett,  Siddall,  and  Heron-Allen  and  Earland 
collections  would  form  a  reference  museum  of 
oceanic  deposits  and  type  specimens  without 
an  equal  in  the  world. 

The  biological  laboratory  at  Fairport  is 
regularly  open  but  the  mess  and  Bi>ecial  ac- 
commodations for  temporary  investigators  will 
be  available  about  June  15.  There  are  oppor- 
tunities and  facilities  for  zoological  and  botan- 
ical investigations  as  well  as  for  chemical 
studies  relating  to  biological  problems.  Inves- 
tigators desiring  to  occupy  tables  for  any  part 
of  the  season  may  communicate  with  the  Com- 
missioner of  Fisheries,  Washington,  D.  C,  or 
the  director  of  the  station,  Fairport,  Iowa. 

Professor  Lawrekoe  Martin,  of  the  Uni- 
versity of  Wisconsin,  is  planning  to  conduct 
a  party  for  summer  field  work  in  Alaska, 
stopping  on  the  way  at  the  Grand  Canyon  of 
the  Colorado,  the  fault  lines  near  San  Fran- 
cisco, and  the  California  exposition.  The  trip 
is  open  to  students  from  other  universities  and 
to  teachers  of  geography  and  geology.  It  will 
start  the  middle  of  June  or  first  of  July  and 
be  gone  about  two  months.  Most  of  the  time 
will  be  spent  in  camp  along  the  fiords  and  in 
studying  the  glaciers  of  southeastern  Alaska, 
including  the  Muir,  Orand  Pacific,  Johns 
Hopkins  and  other  ice  tongues  in  Glacier  Bay 
near  the  base  of  Mt.  Fairweather  (16,000  feet 
high),  and  the  Taku,  Norris,  EagH  Herbert, 
MendenhaU,  Davidson,  Denver,  Sawyer, 
Dawes,  Baird,  Patterson,  Le  Conte  and  the 
Great  Glacier  of  the  Stikine.  Examination  of 
faults  and  other  structures  in  the  sedimentary 
rocks  at  the  border  of  the  coast  range  batho- 
lith,  especially  in  relation  to  the  origin  of  the 


fiords.  Visits  to  gold  mines,  placer  deposits^ 
copper  mines,  marble  quarries,  gypsum  mines, 
salmon  canneries,  native  villages  with  totem 
poles,  etc  Possible  asc^it  of  Mt.  Edgecombe^ 
a  dormant  volcano  near  Sitka.  Trip  over  Ca- 
nadian Coast  Range  on  White  Pass  and  Yukon 
Railway.  Students  without  previous  training 
may  work  for  credit  in  elementary  geology 
and  physical  geography,  while  advanced  stu- 
dents can  take  up  special  problems  in  physiog- 
raphy, structural  geology,  stratigraphy  and 
glacial  phenomena. 

Ik  connection  with  the  109tfa  annual  meet- 
ing of  the  Medical  Society  of  the  State  of 
New  York,  in  Buffalo,  this  week,  a  program,  of 
public  lectures  was  arranged  as  follows: 

Monday  evening,  April  26,  "Public  Health." 
Professor  G.-E.  A.  Winslow,  director,  division  of 
publicity  and  education.  New  York  State  Depart- 
ment of  Health.  Subject:  "The  New  York  State 
Department  of  Health  and  its  Work. "  Illustrated. 
Dr.  Charles  J.  Hastings,  medical  officer  of  health, 
Toronto,  Ont.  Subject:  "What  are  We  Doing  to 
Improve'  our  Bacef "  Dr.  Francis  E.  Froncsak 
will  preside. 

Tuesday  afternoon,  April  27,  "Child  Saving." 
Julia  C.  Lathrop,  chief  of  children's  bureau,  U.  S. 
Department  of  Labor,  Washington,  D.  C.  Sub- 
ject: "Why  the  Children's  Bureau  Studies  Infant 
Mortality."  Dr.  Angenette  Parry,  New  York 
City,  president,  Women's  Medical  Society  of  New 
York  State,  will  introduce  the  speaker.  The  ladies' 
committee  cordially  invite  all  women  to  meet  Mi» 
Lathrop  in  the  Beception  Boom  of  the  Armory  at 
five. 

Tuesday  evening,  April  27,  "CHdld  Welfare." 
Dr.  J.  W.  Schereschewsky,  surgeon,  PubUe  Health 
Service,  Washington,  D.  C.  Subject:  "The  Be- 
lation  of  Heat  to  the  Summer  Mortality  of  In- 
fants. ' '     Illustrated. 

Wednesday  afternoon,  April  28,  "Mentality  of 
the  Child."  Henry  H.  Goddard,  Ph.D.,  director, 
department  of  research.  The  Training  School, 
Yineland,  N.  J.  Subject:  "The  subnormal  Quid: 
Who  is  He  and  what  must  be  Done  for  Himf" 
Illustrated. 

Wednesday  evening,  April  28,  "Safety  Rrst" 
Dr.  Thomas  Darlington,  American  Iron  ft  Steel 
Institute,  New  York.  Subject:  "Welfare  Work  in 
Industry. ' '    Illustrated. 

Thursday  afternoon,  April  29,  "Prevention  of 
Blindnesa"    Edward  M.  Vandeve,  managing  di- 
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rector  of  the  National  Committee  for  the  Preven- 
tion of  BlindnesB,  New  York.  Snbjeet:  "Saving 
Sight  and  Saving  Citizens.''      Illastrated. 

Thnrsdaj  evening,  April  20,  "Conservation  of 
Vision.''  Mr.  Ward  Harrison,  illnminating  engi- 
neer, Cleveland,  Ohio,  repreeenting  the  lUnmina- 
ting  Engineering  Society.  Snbjeet:  "Bight  and 
Wrong  Methods  of  Interior  Tllnmination."  lUns^ 
trated  by  booths. 

The  Eoyal  Geographical  Sociely,  as  we 
learn  from  Nature,  has  leoeiTed  news  of  Sir 
Aiirel  Stein's  explorations  in  Central  Asia 
from  April  to  Noyember,  1914.  The  ezpedi* 
tion  started  in  April  from  Tunhnang,  where  it 
had  halted  to  recroit  after  the  trying  cam- 
paign in  the  Lop-nor  desert  between  Turf  an 
and  the  northern  boundary  of  Tibet.  The  care 
temples  of  the  Thousand  Buddhas  near  Tun- 
huang  -were  re-visited,  and  further  interesting 
collections  were  made.  The  explorer  followed 
the  ancient  wall  for  250  miles,  and  found  that 
it  was  constructed  of  fascines  of  reeds  or 
brushwood,  admirably  adapted  to  check  the 
wind  erosion  of  the  desert  sands.  Coins,  iK>t- 
tery  and  metal  fragments  found  near  the  sur- 
face made  it  i)06sible  to  define  the  Chinese 
frontier  posts  with  accuracy.  Beyond  the  So-lu 
Hn  Valley  further  remains  of  the  same  kind 
were  found.  While  Sir  Aurel  Stein  was  hunt- 
ing for  remains  of  the  Great  Yuechi  on  Indo- 
Hun  culture  to  the  north,  his  surveyor,  Lai 
Singh,  examined  the  ruined  town  of  Khara 
Khoto,  and  proved  that  this  could  be  no  other 
than  Marco  Polo's  "  City  of  Etzina,'*  where  in 
ancient  times  trayelers  bound  for  Karakoram, 
the  old  Mongol  capital,  used  to  lay  in  supplies 
for  the  march  across  the  great  desert  Here 
many  Buddhist  remains  were  found,  and  it 
was  ascertained  that  the  ruin  of  the  city  was 
due  to  failure  to  maintain  the  irrigation 
flystem.  When  he  despatched  his  report  Sir 
Aurel  Stein  had  planned  to  examine  Buddhist 
ruins  round  Turf  an,  while  his  surveyor  was 
to  undertake  the  exploration  of  the  little- 
known  desert  ranges  of  the  Kuruk-tagh  be- 
tween Turf  an  and  the  Loi>-nor  depressions. 

There  has  recently  been  issued  by  the  Bu- 
reau of  Standards,  of  the  Department  of  Com- 
merce, a  paper  describing  a  Wheatstone  bridge 
designed  with  especial  reference  to  flexibility 


of  use  in  measurements  with  resistance  ther- 
mometers,  and   discussing  the   use  thereof. 
The  bridge  is  adapted  to  use  with  either  the 
Siemens  type  or  Call^idar  type  of  resistance 
theimometer,  or  with  the  potential  terminal 
type  of  thermometer  'by  the  use  of  the  Thom- 
son double  bridge  method.    The  instrument  is 
also  arranged  so  that  it  may  be  completely 
self -calibrated.    The  0.01, 0.001  and  0.0001  ohm 
decades  are  secured  by  varying,  by  means  of 
dial  switches,  the  abunts  on  three  coils  per- 
manently connected  in  the  measuring  arm  of 
the  bridge.    The  sum  of  the  resistances  which 
are  permanently  connected  is  2.6  ohms  when 
the  dials  are  set  on  zero,  so  that  in  order  to 
measure  resistances  smaller  than  this  a  coil 
of  2.5  ohms  is  connected  in  the  adjacent  arm 
of  the  bridge.    The  entire  electrical  circuit  of 
the  bridge,  coils,  contact  blocks,  switches  and 
connectors  are  totally  immersed  in  an  oil- 
bath  thermostat,   and   special  manipulating 
devices  for  the  links  and  dials,  etc.,  are  pro- 
vided.   Details  of  construction  are  shown  by 
photographs  and  briefly  e:q>lained  in  the  text. 
A  new  form  of  hermetically  sealed  coil,  suit- 
able for  Wheatstone  bridges,  potentiometers, 
and  similar  apparatus,  is  fully  described  and 
record  of   ite  performance  reviewed.     Such 
construction   eliminates   the   seasonal   varia- 
tions of  resistance  (with  varying  atmospheric 
humidity)  found  in  coils  of  the  usual  types. 
The  accuracy  attainable  with  the  bridge  is 
such  that  resistances  of  one  ohm  or  more  can 
be  measured  to  an  accuracy  of  one  part  in 
800,000  in  terms  of  the  unit  in  which  the  cali- 
bration is  expressed.    This  corresponds  to  an 
accuracy  of  about  0^.001  for  measurements 
with   the   platinum   resistance   thermometer. 
Low  resistances,  the  accuracy  of  measurement 
of  which  is  limited  by  variations  in  contact 
resistances,  may  be  measured  to  about  three 
nuUionths  of  an  ohm.    This  figure,  rather  than 
the  one  given  above  for  accuracy,  represents 
the  precision  attainable  in  measuring  small 
changes  of  resistance  such  as  are  usual  in 
resistance  thermometry. 

The  nation-wide  study  of  the  lumber  indus- 
try, which  is  being  made  jointly  by  the  Depart- 
ment  of  Agriculture  and  the  Department  of 
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Commerce,  and  the  other  industrial  and  tech- 
nical investigations  and  experiments  which 
have  been  carried  on  by  the  Forest  Service  in 
the  last  two  years,  were  discussed  at  a  confer- 
ence of  Forest  Service  officials  at  Madison, 
Wis.,  on  April  14  to  17.  The  Forest  Service 
Laboratory,  the  Washington  Office  of  Indus- 
trial Investigations,  and  each  of  the  seven  Na- 
tional Forest  Districts  were  represented  at  the 
conference  by  specialists.  Among  the  sub- 
jects discussed  were :  Cooperation  of  the  Forest 
Service  with  industries,  lumber  distribution  in 
the  United  States,  utilization  of  low-grade 
lumber  and  mill  waste,  adaptation  of  manu- 
facturing and  grading  to  specific  clasaes  of 
consumers,  unification  and  standardization  of 
lumber  grades,  study  and  development  of  gen- 
eral markets  for  National  Forest  timber,  mill 
scale  studies,  including  technical  methods, 
tallying,  etc. ;  lumber  depreciation  and  the  col- 
lection and  compilation  of  lumber  price  data* 


UNIVEBSITT    AND    EDUCATIONAL    NEWS 

Appropriatioks  for  two  new  buildings  to 
meet  the  needs  of  the  University  of  Ohio  and 
for  additional  tracts  of  farm  land  west  of  the 
Olentangy  have  been  voted  through  the  finance 
committee  of  the  lower  branch  of  the  legis- 
lature. These  extensions  would  involve  an  ex- 
X>enditure  of  $340,000.  A  domestic-science 
building  to  cost  $150,000  and  a  shop  building 
for  manual  training  to  cost  $120,000  are  pro- 
vided. Ninety  acres  of  land  would  be  pur- 
chased west  of  the  Olentangy  Hiver  at  a  prob- 
able cost  of  $70,000. 

The  department  of  geology  of  Oberlin  Col- 
lege is  to  move  soon  from  the  old  building  to 
a  modem  home  in  the  science  quadrangle. 
The  museum  has  recently  added  much  valu- 
able data,  including  a  collection  of  paleozoic 
fossils  carefully  worked  over,  identified  and 
labeled;  a  collection  of  gold  and  silver,  lead, 
bismuth  and  other  ores  from  Utah  and  Idaho; 
a  considerable  number  of  topographic  coast 
survey  and  other  maps,  and  a  large  collection 
of  waD  pictures. 

Professor  C.-E.  A.  Winslow  has  been  ap- 
pointed to  the  newly  established  Anna  M.  L. 


Lauder  professorship  of  public  health  at  the 
Yale  Medical  School.  He  will  give  up  his 
connection  with  the  New  York  State  Depart- 
ment of  Health  and  the  Teachers'  College  to 
take  up  this  work  next  fall,  but  will  continue 
to  act  as  curator  of  public  health  at  the  Amer- 
ican Museum  of  Natural  History. 

Professor  James  F.  Norris,  head  of  the 
chemistry  department  and  of  the  department 
of  general  science  of  Simmons  College,  Boston, 
has  acc^ted  the  position  of  professor  of 
chemistry  and  director  of  the  chemistry  labo- 
ratories of  Vanderbilt  University,  Nashville, 
Tenn. 

At  the  Massachusetts  Institute  of  Technol- 
ogy Associate  Professor  Henry  G.  Pearson  is 
advanced  to  the  grade  of  professor  of  English 
and  he  will  be  placed  in  charge  of  the  depart- 
ment on  the  retirement  of  Professor  Arlo 
Bates  at  the  end  of  the  present  academic  year. 
The  following  assistant  professors  are  ad- 
vanced to  the  grade  of  associate  professor  in 
their  respective  departments:  Dr.  Eobert  F. 
Bigelow,  zoology  and  parasitology;  W.  Felton 
Brown,  freehand  drawing;  Harold  A.  Everett, 
naval  architecture  and  H.  R.  Kurrelmeyer, 
German.  Instructor  Henry  B.  Phillips  is  ad- 
vanced to  assistant  professor  of  mathematics, 
and  assistant  instructors  K.  C.  Robinson  and 
John  £.  Bird  are  advanced  to  the  grade  of  in- 
structor in  mechanical  drawing.  Miss  Ruth 
M.  Thomas,  research  assistant  in  organic 
chemistry,  is  advanced  to  research  associate  in 
the  same  department.  The  title  of  Professor 
A.  E.  Kennelly  is  changed  from  chairman  to 
director  of  the  research  division  of  the  depart- 
ment of  electrical  engineering. 

Mr.  W.  L.  Mollison  has  been  elected  master 
of  Clare  College,  Cambridge,  in  succession  to 
the  late  Dr.  £.  Atkinson.  He  was  second 
wrangler  in  the  mathematical  tripos  of  1876, 
and  was  elected  a  fellow  of  Clare  in  that  year. 


DISCUSSION  AND  C0EBB8P0NDENCB 

THE   PRESENTATION   OP   THE   FUNDAMENTAL   OON- 
OEPnONS  OF  ICECHANIOS 

The  recent  discussion  in   Scienoe  of  the 
fundamental  equation  in  mechanics  has  sag- 
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Sheeted  that  perhaps  some  readers  might  be  in- 
terested in  a  method  of  approach  to  the  accu- 
rate physical  conceptions  of  force  and  mass 
nrhich  I  have  been  using  recently  with  appar- 
ent suocess,  and  which  differs,  I  believe,  from 
that  found  in  any  text-book.  I  have  come  to 
believe  that  except  for  the  very  unusual  stu- 
dent the  disciplinary  value  of  a  dogmatic, 
mathematical  presentation  of  mechanics  is 
small,  and  that  it  is  better  to  arouse  and  main- 
tain interest  by  progressing  from  matters  of 
every-day  experience  by  as  easy  steps  as  pos- 
sible, following  largely  the  development  of 
ideas  which  history  has  shown  to  be  the  nat- 
ural one. 

For  the  sake  of  brevity,  I  shall  have  to  give 
the  steps  merely  in  outline.  In  fairness,  then, 
the  reader  should  remember  that  the  work  is 
supposed  to  extend  over  a  period  of  several 
weeks,  giving  ample  opportunity  for  the  illus- 
tration of  the  various  conclusions  by  numerous 
examples  and  problems,  only  a  few  of  which 
can  be  suggested  here. 

Physics  is  largely  a  study  of  forces,  and  of 
tbe  motions  and  strains  due  to  forces.  We  will 
b^;in,  then,  with  a  study  of  common  forces. 

A.  Force 

t  Introduction, — Common  experience.  Mus- 
^^^  sensations.    Common  effects  of  muscular 
^^fertton: 
'^-^  Gravitational     force     overcome  —  weight 

(2)  1^^^^^ 

-Elastic  force  overcome — spring  compressed 

or  stretched; 
(^  "Frictional  force  overcome — sled  dragged; 
.^)  Speed  changed — ball  thrown  or  caught; 
(5)  Direction  of  speed  changed — stone  whirled 

in  circle. 
To  study  these  it  is  necessary  to  be  able  to 
compare  or  measure  forces. 

2.  Measurement  of  Force. — ^It  is  simplest  to 
use  the  first  effect,  for  preliminary  work.  It  is 
natural  to  assume,  in  agreement  with  common 
experience,  that  the  effort  or  force  required  to 
lift  a  number  of  equal  blocks  of  iron  is  pro- 
portional to  the  number  of  blocks,  or,  more 
generally,  to  the  volume  of  iron  lifted.    For 


present  purposes  we  will  define  the  following 
as  our  units  of  force : 
A  hilogram  weight  (kg.  wt.)  is  the  force  re- 
quired to  lift  128  C.C.  of  iron; 
A  pound  weight  (lb.  wt.)  is  the  force  re- 
quired to  lift  3.55  cu.  in.  of  iron. 
We  are  now  able  to  measure  the  forces  required 
to  produce  the  various  effects  mentioned  above. 

3.  Elastic  Forces — Spring  Balance. — Stretch 
proportional  to  force.  Hooke's  Law.  Calibra- 
tion of  spring  balances  for  use  where  actual 
weights  are  inconvenient.  Bending  of  a  beam, 
stretching  of  a  wire,  twisting  of  a  rod. 

4.  Forces  in  Equilibrium. — Two  or  more 
forces  acting  on  a  ring.  Force  table.  Parallel 
forces  acting  on  a  beam.  Non  parallel  forces 
acting  on  a  derrick,  etc.  Definition  of  vector, 
vector  sum,  moment  of  force,  lever  arm. 
Experimental  laws: 

(1)  The  vector  sum  of  all  forces  acting  must 
be  zero. 

(2)  The  algebraic  sum  of  the  moments  of 
force  about  any  axis  must  be  zero. 

Chemical  balance. — ^Use  to  compare  weights. 
Calibration  of  a  set  of  brass  and  iron  weights 
for  use  as  standard  forces. 

6.  Frictional  Forces. — ^Friction  is  evidently 
equival^it  to  a  resisting  force  equal  and  oppo- 
site to  the  force  necessary  to  move  the  sled  or 
other  body  uniformly  along  a  horizontal  plane. 
Study  friction  of  wood  on  iron  and  wood  on 
wood. 
Experimental  laws: 

(1)  Frictional  force  depends  only  slightly 
on  the  speed  of  relative  motion.  Kinetic  and 
static  friction. 

(2)  Frictional  force  is  directly  proportional 
to  the  force  pressing  the  two  surfaces  together. 
F=-fiP.    Define  coefficient  of  friction. 

(3)  Frictional  force  is  independent  of  the 
area  of  contact. 

(4)  Frictional  force  varies  with  the  nature 
of  the  surfaces  involved. 

(5)  A  body  started  with  a  certain  initial 
speed  s^  is  brought  to  rest  in  a  distance  which 
is  inversely  proportional  to  the  coefficient  of 
friction.  This  suggests  that  on  a  perfectly 
smooth  horizontal  surface  (/x  =  0),  a  body 
would  keep  moving  with  constant  speed. 
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Before  we  can  determine  the  effect  of  a  con- 
stant unbalanced  force  in  changing  the  motion 
of  a  body,  we  must  study  some  simple  types  of 
motion. 

6.  Some  Simple  Typee  of  Motion, — (1)  Uni- 
form motion  in  a  straight  line  with  constant 
speed    Define  Telocity.    d=^8t. 

(2)  Constantly  changing  speed,  linear  mo- 
tion. Define  acceleration  of  speed.  Derive 
formulas:  8=iat;  ds=^iat*;  etc.;  and 
»=»,  +  a^;   d=8^t  +  iat*;   etc. 

(3)  Parabolic  motion,  combination  of  (1) 
and  (2)  at  right  angles.    Formulas. 

(4)  Uniform  circular  motion.  Constant 
speed  but  constantly  changing  velocity.  De- 
rive a=8^/r.  Distinguish  tangential  from 
centripetal  acceleration. 

7.  Type  of  Motion  Due  to  a  Constant  Oravi- 
tational  Force. — (1)  Atwood's  machine, 
balanced  forces;  speed  constant. 

(2)  Atwood's  machine,  small  unbalanced 
force;  d^-^t^;  x>ositive  acceleration. 

(8)  Atwood's  machine,  small  retarding  force; 
negative  acceleration. 

(4)  Ball  rolling  down  an  inclined  plane,  or 
Fletcher's  apparatus;  s^^t,  d^^-^i^;  accelera- 
tion constant. 

(6)  Water  jet  against  blackboard,  parabolic 
path;  dr-^iK 

(6)  Ball  rolling  off  table;  measure  g.  Same 
for  aU  bodies. 

Conclusion:  The  motion  produced  is  one 
with  constant  acceleration. 

8.  Variation  of  Acceleration  ioith  the  Force 
Acting  on  a  Oiven  Body. — (1)  Atwood's  ma- 
chine, various  small  unbalanced  forces. 

(2)  Frictionless  carriage  on  smooth  hori- 
zontal plane. 

Conclusion:  The  acceleration  is  directly 
proportional  to  the  force. 

9.  Measurement  of  Force  Required  to  Oive 
Centripetal  Acceleration  to  a  Oiven  Body. — 
(1)  Swing  50  or  100  gm.  on  the  end  of  a  rubber 
band  or  spiral  spring  and  determine  the  stretch 
during  rotation  at  a  fixed  rate.  Measure  the 
gravitational  force  required  to  produce  the 
same  stretch.  Compute  the  centripetal  accel- 
eration and  show  that  the  force  required  to 


produce  it  is  to  the  weight  of  the  body  as  the 
centripetal  acceleration  is  to  the  accderatioiL 
of  gravity. 

(2)  The  centripetal  force  in  the  case  of  a 
mass  rotating  in  a  horizontal  plane  and  free 
to  slide  along  a  rod  may  be  measured  directly 
by  the  weight  required  to  produce  the  accelera- 
tion.   Make  the  same  computation  as  in  (1). 

Conclusion:  The  unbalanced  force  required 
to  produce  centrii>etal  acceleration  is  equal  to 
that  required  to  give  the  same  body  an  equal 
linear  acceleration.  Combining  this  with  the 
conclusion  of  §8  we  see  that  the  acceleration 
produced  by  an  unbalanced  force  acting  on 
any  given  body  is  proportional  to  the  force 
and  is  in  the  direction  of  the  force,  whether 
it  is  tangential  or  centripetaL 

10.  Nongravitational  Forces,  Magnetic,  Elec- 
tric, Frictional,  etc. — Can  be  balanced  by  grav- 
itational forces;  produce  the  same  effect  when 
unbalanced;  can  be  measured  in  terms  of  the 
gravitational  force  which  will  balance  them  or 
which  will  give  the  same  acceleration  to  the 
same  body.  From  our  experience  with  gravi- 
tational forces  we  generalize  and  assume  that 
whenever  a  body  is  being  accelerated  it  is  being 
acted  upon  by  an  unbalanced  force;  and  if  the 
known  forces  acting  on  the  body  are  insuffi- 
cient to  account  for  its  acceleration,  we  imme- 
diately postulate  the  existence  of  another  force 
and  experiment  to  find  out  what  physical  prop- 
erties of  the  body  in  question  and  of  the  other 
bodies  concerned,  determine  the  amount  of  the 
force. 

We  have  studied  the  relative  effect  of  vari- 
ous forces  upon  the  same  body  and  arrived  at 
the  important  generalization  that  whether  the 
acceleration  produced  be  tangential  or  cen- 
tripetal, it  is  proportional  to  the  force  and  in 
the  direction  of  the  force.  We  will  not  study 
the  effect  of  the  same  force  on  various  bodies. 

B.  Inertia  or  Mass 

11.  Introduction. — The  fact  that  force  is 
necessary  to  change  the  velocity  of  any  body 
implies  a  tendency  to  persist  in  uniform  mo- 
tion and  to  resist  a  change  of  motion.  This 
property  of  bodies  is  called  inertia.  The  easier 
it  is  to  accelerate  a  body,  the  less  its  inertia,  of 
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course.  So  it  is  natural  to  assume  that  the 
inertia  of  any  body  is  proportional  to  the  force 
(F)  required  to  give  it  unit  acceleration,  or 
since  acceleration  is  proportional  to  force  and 
since  the  acceleration  produced  by  unit  force 
would  be  1/F,  this  is  equivalent  to  assuming 
that  inertia  is  inyersely  proportional  to  the 
acceleration  produced  by  unit  force. 

12.  Inertia  of  Different  Volumes  of  Iron. — 
(1)  Two  carriages  carrying  two  or  three  equal 
volumes  of  iron,  accelerated  toward  each  other 
by  a  stretched  rubber  band. 

(2)  Atwood's  machine,  same  force,  different 
volumes  of  iron. 

Conclusion:  Acceleration  is  inversely  pro- 
portional to  the  volume  of  iron  for  the  same 
force;  therefore  inertia  is  directly  propor- 
tional to  the  volume  of  iron  or  to  the  amount 
of  iron. 

18.  Inertia  of  Equal  Volumes  of  Various 
Substances. — ^Assiune  that  two  bodies  have  the 
same  inertia  when  the  same  force  gives  them 
the  same  acceleration.  Using  the  same  appa- 
ratus as  in  §12,  we  find  that  the  ratio  of  the 
inertias  or  masses  of  any  two  bodies  is  equal 
to  the  ratio  of  their  weights  (at  a  given  point 
on  the  earth). 

14.  Units  of  Mass. — ^Kilogram,  g^m.,  pound. 

15.  Falling  Bodies. — Since  the  force  acting 
is  proportional  to  the  mass  of  each  body,  the 
acceleration  must  be  the  same  for  all.  This 
conclusion  agrees  with  experiment. 

C.   Fundamental  Law  of  Mechanics 

16.  Summary: 

"With  same  mass:  On : a,  =  F^ :  F,. 

With  same  force:  a^:a^  =  m^:m^. 

With  same  acceleration:  m^:m,  =  F^:F^ 
Combining  these:        m^a^: m/i^=^ F^: F^ 

17.  Fundamental  Law. — ^When  any  body  is 
acted  on  by  an  unbalanced  force,  the  accelera- 
tion produced  is  in  the  direction  of  the  force, 
is  proi>ortional  to  the  force  and  is  inversely 
proportional  to  the  inertia  of  the  body  acted 
upon. 

18.  Oravitational  Units  of  Force. — Kg.  wt, 
lb.  wt.  The  units  we  have  been  using.  If 
force  is  measured  in  kg.  wt.,  mass  in  kg.,  and 
acceleration  in  cm.  per  sec.  per  sec.  then 


a=gF/m, 

where  g  is  the  acceleration  of  gravity.  The 
same  equation  holds  for  lbs.  wt.  and  lbs.  and  ft. 
per  sec.  per  sec.  Variation  of  g  with  distance 
from  center  of  earth.    Units  not  absolute. 

19.  Absolute  Units  of  Force. — ^Dyne,  poundaL 
Independent  of  gravity.  Simpler  equation 
F=ma. 

20.  Application  to  Various  Special  Oases. — 
Atwood's  machine,  inclined  plane,  etc. 

21.  Definition  and  Discussion  of  Momentum, 
Impulse,  Work  and  Energy. 

I  shall  be  very  grateful  for  any  suggestions 
in  regard  to  the  above  outline,  especially  from 
those  who  are  willing  to  concede  that  a  de- 
parture from  our  present  dogmatic  method  of 
presentation  is  advisable. 

Gk)BD0N  S.  FULOHEB 

Wisconsin  UNivKasirr 
April  1,  1915 

GET   THE    UNITS   BIQHT 

Professor  A.  Orat  in  a  recent  lecture  on 
Kelvin's  work  in  gyrostatics,  says: 

It  is  always  a  good  thing  to  get  down  to  nnm- 
beis  and  it  is  a  moat  healthful  mental  disciplino 
to  be  forced  to  get  the  units  right. 

The  force  of  this  remark  is  apparent  in  fol- 
lowing the  discussion  in  Schenoe  relative  to 
the  best  expression  of  the  fundamental  equa- 
tion in  mechanics.  Professor  Kent  criticizes 
Professors  Huntington  and  Hoskins,  objecting 
to  the  form  of  the  equation  F  =  ma.  He 
rightly  says: 

The  equation  is  not  true  in  the  ordinary  Eng- 
lish system  (foot-pound-second)  until  it  is  hybrid- 
ized by  valuing  either  F  or  m  in  some  other  unit 
than  pounds  (poundal  or  gee-pound)  or  a  in  grav- 
itals  (instead  of  feet)  per  second  per  second 
(1  gravital  =32.174  feet)  or  else  the  letter  m 
is  explained  as  not  being  quantity  of  matter  in 
pounds  but  only  the  quotient  or  ratio  W/g. 
Neither  is  it  true  in  the  metric  kilogram-meter- 
second  system. ...  It  is  of  course  true  in  the  dyne- 
centimeter-gram-SBoond  system  but  this  system  is 
only  used  in  higher  physical  theory  and  it  should 
not  be  inflicted  on  young  students.^ 

1  SciSNOB,  YoL  XLI.,  Ko.  1055,  p.  424. 
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Now  what  is  the  difficulty  with  the  dyne- 
C.G.8.  system  and  why  not  inflict  it  on  the 
young?  What  ifl  the  present  system,  if  not  an 
infliction? 

At  Blue  Hill  Observatory  we  have  for  some 
time  been  expressing  temperatures  in  degrees 
absolute,  pressures  both  atmospheric  and  vapor, 
in  kilobars  or  kilodynes,  and  rainfall  in  milli- 
meters. Dr.  Shaw,  of  the  British  Meteorolog- 
ical Office,  has  since  May  1,  1914,  published 
rainfall  values  in  the  daily  weather  report  in 
millimeters  and  beginning  January  1,  1915, 
the  millimeter  is  used  in  the  weekly  and 
monthly  weather  reports.  In  nearly  every  part 
of  the  world  except  the  United  States  the 
millimeter  has  supplanted  the  inch  as  the  unit 
of  rainfall  measurement.  Of  course  it  will  be 
adopted  here  before  long.  As  Shaw  points  out, 
aside  from  the  advantage  of  using  a  unit  gen- 
erally adopted,  the  unit  of  rainfall  0.01  inch 
used  to  define  a  rain  day  has  been  most  un- 
satisfactory. A  fall  of  1  mm.  (0.04  inch)  is 
a  much  fairer  definition  and  as  a  matter  of 
fact  we  have  had  to  publish  this  in  addition  to 
the  former. 

From  the  point  of  view  of  the  engineer,  the 
use  of  the  millimeter  facilitates  computation 
and  realization  of  the  amount  of  water  avail- 
able over  a  given  area.  A  millimeter  of  rain- 
fall means  a  liter  of  water  per  square  meter. 

Any  one  who  has  lived  in  the  western  part 
of  the  United  States  and  recalls  the  various 
miners'  inches  for  measuring  water  depth  and 
flow  will  realize  that  it  would  be  far  from 
being  an  infliction  to  have  the  C.O.S.  units 
come  into  general  use  in  engineering  practise. 

It  is  not  so  difficult  to  break  away  from  the 
old  units  as  may  be  imagined.  A  year's  con- 
stant use  of  the  O.G.S.  units  makes  one  feel 
like  saying,  when  reading  of  inch  measure- 
ments, "  Inch,  inch!    Where  have  we  met  that 

term  before  ? " 

Alexander  MoAdie 
Hakvabd  Univsbsity 

a  spurious  case  of  multiple  human  births 

In  the  Boston  Medical  and  Surgical  Journal 
for  September  26,  1872,  under  the  head  of 
Medical  Miscellany  occurs  the  following  item : 


Eight  Children  at  a  Btrt^.— On  the  2lBt  of  Au- 
gust, Mrs.  Timothy  Bradlee,  of  Trumbull  County, 
Ohio,  gave  birth  to  eight  children — three  girls  and 
five  boys.  They  are  aU  living,  and  are  healthy  but 
quite  small.  Mr.  Bradlee  was  married  six  years 
ago  to  Eunice  Mowery,  who  weighed  273  pounds  on 
the  day  of  her  marriage.  She  has  given  birth  to 
two  pairs  of  twins,  and  now  eight  more,  making 
twelve  children  in  six  years.  Mrs.  Bradlee  was  a 
triplet,  her  mother  and  father  being  twins,  and  her 
grandmother  the  mother  of  five  pairs  of  twins. 

This  case  has  been  quoted  often  both  in  gen- 
eral texts,  such  as  Gould  and  Pyle,  ^  Anomalies 
and  Curiosities  of  Medicine,"  1897,  p.  153,  and 
in  special  papers,  such  as  Wilder,  American 
Journal  of  Anatomy,  Vol.  3,  p.  393,  1904. 
From  the  Prussian  statistics  gathered  by  Veit, 
it  has  been  shown  that  twins  occur  on  the  aver- 
age once  in  88  births,  triplets  once  in  7,910 
births  and  quadruplets  once  in  371,126  births. 
Cases  of  five  or  six  children  at  a  birth  are  well 
authenticated,  but  are  so  rare  that  no  statis- 
tical statements  concerning  them  can  be  made. 
Oould  and  Pyle,  in  commenting  on  these  in- 
stances, declare  that  all  cases  thus  far  reported 
of  more  than  six  children  at  a  birth  are  to  be 
regarded  as  of  very  doubtful  value.  To  this 
category  belongs  that  of  Mrs.  Bradlee  already 
quoted.  As  this  instance  is  of  comparativdy 
recent  origin,  it  seemed  possible  to  learn  some- 
thing of  its  authenticity.  A  letter  was  there- 
fore addressed  to  the  county  clerk  of  Trum- 
bull County,  Ohio,  inquiring  about  the  case, 
and  through  the  courtesy  of  that  official  the 
following  reply  was  received. 

M.  B.  Taylxr, 

CLEBK  OF  COUBTS, 
T&UMBULL  COUNTY 

Wabkbn,  Ohio,  March  30,  1914 
Mr.  G.  H.  Parkkb, 
Cambridge,  Mass. 
Dear  Sir:  I  reply  to  your  letter  of  the  24th  inst., 
in  regard  to  the  item  in  the  medical  journal,  would 
say  that  after  inquiry  I  am  informed  that  there 
is  no  truth  in  the  statement.    It  seems  that  a  prac- 
tical joker  of  those  days  went  into  one  of  the 
newspaper  offices  here  and  set  up  an  article  which 
he  succeeded  in  having  printed  in  one  or  two  eopies 
of  the  paper  and  then  took  the  article  out  and  dis- 
tributed the  type  in  their  proper  places,  and  se- 
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eming  the  copies  which  had  the  article  in,  sent  the 
same  to  a  New  York  paper  thinking  he  had  ac- 
complished a  great  joke.  This  is  practically  all 
the  information  I  can  obtain  in  regard  to  the 
matter  but  can  state  that  there  is  no  truth  or 
foundation  in  the  report  whatever. 

Very  truly  yours, 
(Signed)  M.  B.  Tatlxs 

It  is  clear  from  this  reply  that  the  case  of 
Mrs.  Bradlee,  so  far  as  the  number  of  children 
is  concerned,  is  spurious  and  ought  to  be 
dropped  from  the  list  of  authenticated  mul- 
tiple human  births. 

O.  H.  Pahker 

Hasyabo  Univkbsity 


SCIENTIFIC  BOOKS 

Some  American  Medical  Botanists  commem- 
orated in  our  Botanical  Nomenclature.  By 
Howard  A.  Kelly.  Troy,  K  Y.,  The  South- 
worth  Company.  1914.  8vo.  216  pp.,  42  pi. 
In  this  attractive  and  beautifully  printed 
volume,  which  is  at  once  a  contribution  to 
medical  history  and  the  history  of  botany. 
Professor  Kelly  has  conceived  the  genial 
thought  of  giving  some  memorial  records  of 
American  physician-botanists  whose  names 
have  been  commemorated  in  plants,  some  of 
which  were  discovered  or  first  described  by 
them.  This  eponymic  practise  was  introduced 
by  Linnseus,  who,  when  he  found  some  guest 
or  disciple  to  be  heartily  interested  in  botany, 
would  often  dedicate  a  new  genus  or  species 
to  him.  Before  Linnaeus,  plants  were  called 
after  the  names  of  the  saints,  e.  g.,  St.  John's 
wort,  St.  Ignatius  beans,  etc. ;  and  Pliny  gives 
Eupatorium  as  the  cognomen  of  Mithridates, 
King  of  Pontus,  who  discovered  its  virtues. 
Some  of  the  eponyms  formed  from  proper 
names  were  very  inharmonious  or  barbarous, 
e.  g,,  Andrezejofshya,  Eschscholtxia  (Cha- 
misso),  SirhooJeera  and  Pechifungus  (Kuntze). 
Some  of  these  names  were  even  misspelled, 
e.  g,.  Wisteria  for  Wistar,  but  on  the  whole, 
what  Kelly  calls  '^  amical  floral  nomenclature  " 
was  a  pleasant  practise,  particularly  in  the 
eighteenth  century,  when  friendly  relations 
between  European  and  American  physicians 
were  very  close  indeed.    It  is  worth  while  to 


list  Dr.  Kelly's  remarkable  series  of  botanist- 
physicians  with  the  plants  attached  to  their 
names.    They  are: 

Michel  S.  Sarrazin  (1059-1734) — Sarraoenia  pur- 
purea (Toumefort). 
John     Mitchell     (1680-1768)— If ttc^lla     repens 

(LinnaBus). 
Cadwalader    Colden    (1688-1776)— <7oldenia    pro- 

cumbens  (Linnsus). 
John   Clayton    (1695-1773)— <7Zaytonia    Virginica 

(Gronovius). 
John   Bartram    (1699-1777) — Lantana  Bartramii 

(Baldwin). 
Alexander  Garden  (1728-1792)— Oardenia  jasmin- 
aides  (Ellis). 
Adam  Kuhn  (1741-1817) — Kuhnia  Eupatorioides 

(Linnsus). 
Moses  Marshall  (175S-lS13)—MarshaU%a  trinerva 

(Schreber). 
Caspar    Wistar     (1761-1818)— ^wtaria    speciosa 

(Nuttall). 
Benjamin    Smith   Barton    (1766-1815)— Bortonia 

decapetala  (Muhlenburg). 
David     Hosack     (1769-lSS5)—HosacJcia     hioolor 

(Douglas). 
William  Baldwin  (1779-1819)— Boldunnia  uniflora 

(Nuttall). 
William     Darlington     (1782-1863)— Darlin^tonia 

Calif omica  (Torrey). 
James  Macbride  (1784-1817) — Machridea  pulchra 

(Elliott). 
Jacob  Bigelow  (17S7-1879)^Bigelowia  MeneiesU 

(De  Candolle). 
Charles     Wilkins      Short      (1794-lS6Z)—Shortia 

galacifoUa  (Gray). 
John  Torrey  (1796-1873) — Torreya  taxifolia  (Ar- 

nott). 
Zina     Pitcher      (1797-1872)— Cardttt«     Pitcheri 

(Torrey). 
Charles  Pickering  (1805-1878)— Picfccrin^ia  Mon- 
tana (Nuttall). 
John     Leonard     Riddell     (1807-1865)— J^tddeUta 

tagetina  (Nuttall). 
George     Engelmann      (1809-1884) — Engelmannia 

pinnaiifida  (Torrey). 
Alvan   Wentworth   Chapman    (1809-1899) — Chap- 

mannia  Floridana  (Torrey  &  Gray). 
Asa  Gray  (1810-1888)— XiZium  Qrayii  (Hooker  ft 

Amott). 
Arthur  Wellesley  Saxe  (1820-1891)— Btimea;  Saxei 

(Kellogg). 
Charles   Christopher   Parry    (1823-1890)— Wwin 

Parryi  (Watson), 
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Elliot  0.  Howe  (1828-1899)— iSferopAoHa  Howeana 

(Peck). 
William  Herbst   (1833-1907)— ^j^aroMif  Herbttii 

(Peck). 
George  Edward  Post  (1888-1909)— Po^ta  Lanugi- 

noM  (Boiflsier  &  Blanche). 
Joseph  Trimble  Bothroek  (1839-        )'—Boihrockia 

oordifolia  (Gray). 
Harry  Hapeman   (1858-        )^8ullivaniia  Hope- 

mani  (Coiilter). 

The  biograpbies  of  all  these  worthies  are 
presented  in  exhaustive  and  attractiye  style 
and  will  be  a  valuable  source  of  reference  to 
the  future  medical  historian.  Some  of  them, 
such  as  Adam  Kuhn,  B.  S.  Barton,  Jacob 
Bigelow,  George  Engelmann  and  Asa  Gray, 
are,  of  course,  of  great  importance  in  the  his- 
tory of  American  botany.  Alexander  Garden, 
of  the  gardenia,  or  cape  jessamine,  was  a  prom- 
inent figure  in  the  group  of  South  Carolina 
physicians  which  Welch  has  pronounced 
to  be  the  most  important  in  the  colonial 
period.  The  volume  is  extensively  illustrated 
with  rare  portraits,  facsimiles  and  beautiful 
photographs  of  the  plants.  To  Dr.  Kelly's 
friends  it  will  always  have  a  personal  interest 
because  he  has  put  so  much  of  his  lovable  self 
into  it. 

F.  H.  Gabrison 

Abict  Medical  Muskuic 

The  Deaf.  Their  Position  in  Society  and  the 
Provision  for  Their  Education  in  the  United 
States.  By  Harrt  Best.  New  York, 
Thomas  Y.  Crowell  Co.  12mo.  Pp.  840. 
Cloth. 

There  is,  perhaps,  no  more  accurate  indica- 
tion of  the  state  of  civilization  reached  by  any 
people  than  the  extent  to  which  its  handicapi>ed 
classes  are  assisted  to  overcome  their  dis- 
advantages and  to  approach  a  normal  position 
in  society.  Judged  by  this  standard,  the  peo- 
ple of  the  United  States  are  rapidly  advancing. 
Mr.  Best  has  gathered  a  mass  of  very  valuable 
data  concerning  a  much-misunderstood  class 
and  embodied  it  in  his  book  in  a  clear,  intelli- 
gent and  interesting  arrangement. 

It  would  be  well  if  some  way  could  be  found 
to  compel  the  reading  of  this  book  by  every 
commissioner  of  education  in  the  country,  as 


well  as  by  others  to  whom  the  citizens  have  en- 
trusted the  shaping  of  educational  procedure. 
The  problem  of  the  deaf  has  passed  from  the 
realm  of  charity  to  that  of  education,  and  the 
solution  of  it  has  become  an  integral  part  of 
the  task  of  every  public-school  system.  If  the 
knowledge  contained  in  Mr.  Best's  book  oonld 
be  assimilated  by  those  in  educational  author^ 
ity  throughout  the  country,  the  deaf  would  be 
immensely  benefited. 

Like  every  other  human  activity  that  has 
not  as  yet  been  reduced  to  an  exact  science,  the 
effort  to  enable  the  deaf  to  overcome  their 
great  handicap  opens  the  way  to  many  differ- 
ences of  opinion  as  to  how  it  can  be  most 
efficiently  accomplished. 

Mr.  Best  endeavors  to  state  the  facts  and 
let  his  readers  arrive  at  their  own  opinions. 
But  he  very  properly  sums  up  his  book  in  a 
few  general  conclusions. 

He  finds  the  matter  of  paramount  impor- 
tance to  be  the  preventing  of  deafness,  and 
that,  up  to  the  present  time,  this  has  received 
only  minor  attention,  but  is  likely  to  receive  a 
greater  proportion  hereafter  because  of  the 
present  general  warfare  against  disease,  and 
the  campaign  for  eugenics.  He  points  out  that 
the  two  elements  to  be  principally  controlled 
are  consanguineous  and  syphilitic  marriages, 
as  well  as  marriages  between  i>ersons  having 
deaf  relatives,  and  second,  the  element  of 
watchful  supervision  over  the  ears  in  connec- 
tion with  such  diseases  as  scarlet  fever, 
meningitis,  measles,  etc.,  since  three  fourths 
of  the  cases  of  adventitious  deafness  come  as 
a  secondary  result  of  infectious  diseases. 
Fifty-two  per  cent  of  the  cases  of  total  deaf- 
ness occur  before  the  age  of  two  years.  If, 
through  some  agency  like  the  "  Clhild  Bureau  ^ 
of  the  national  government,  parents  could  be 
informed  of  the  exceptional  danger  to  the  hear- 
ing during  the  first  two  years  of  life,  they 
might  be  induced  to  secure  more  medical  super- 
vision of  their  children's  ears,  noses  and 
throats  during  the  early  years.  That>  com- 
bined with  increased  intelligence  concerning 
this  matter  on  the  part  of  physicians,  would 
reduce  the  percentage  of  early  deafness. 
Second  in  importance  to  the  prevention  of 
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deafness  comes  the  education  of  the  deaf.  Mr. 
Best  calls  attention  to  the  extraordinary  fact 
that  in  many  states  the  laws  for  compulsory 
education  do  not  apply  to  the  deaf,  whereas 
ih^  ought  to  apply  to  them  with  greater  force 
than  to  the  hearing,  as  the  deaf  are  in  more 
eactreme  need  of  special  training.  He  says  that 
^  in  the  wide  sweep  of  education  the  deaf 
have  been  the  gainers  as  no  other  people  in 
the  world  hare  been."  "Yet,"  he  continues, 
''the  victory  of  the  deaf  is  not  complete.  So 
long  as  people  look  upon  them  as  an  unnatural 
portion  of  the  race;  as  of  peculiar  tempera- 
ment and  habits  .  .  .  just  so  long  will  the  deaf 
be  strangers  in  the  land  in  which  they  dwell." 
He  goes  on  to  say  that  '*  there  is  still  more  or 
less  conflict  as  to  methods  (of  instruction),  but 
this  does  not  seem  vital  to  the  success  of  the 
schools."  In  this  opinion  it  would  seem  that 
Mr.  Best  is  mistaken.  The  one  thing  that 
makes  the  deaf  ''strangers  in  the  land  in 
which  they  dwell"  is  the  use  of  a  foreign 
language,  the  language  of  the  fingers  and  of 
gesture.  This  situation  has  been  created  by 
the  "method'*  by  which  they  have  principally 
been  educated.  That  the  employment  of  these 
silent  means  of  communication  is  not  neces- 
sary is  amply  demonstrated  by  the  fact  that  all 
the  deaf  children  of  Massachusetts  have  for 
many  years  been  educated  wholly  by  means  of 
the  common  conmiunication  of  the  race  with- 
out recourse  to  the  foreign  language  of  the 
hands,  and  that  the  largest  school  for  the  deaf 
in  the  world,  the  Pennsylvania  Institution  for 
the  Deaf,  is  so  conducted.  If  this  can  be 
done  in  Massachusetts  and  Pennsylvania,  what 
state  is  willing  to  acknowledge  that  the  intel- 
ligence of  its  citizens  and  the  extent  of  its 
educational  capacity  is  less  than  that  of  any 
other  state?  It  would  seem,  therefore,  that 
the  method  is  vital  to  the  success  of  the 
schools  in  gaining  a  complete  victory. 

Mr.  Best  finds  that  18.2  per  cent,  of  those 
bom  deaf  can  use  speech  as  a  means  of  com- 
munication. Are  the  other  82  per  cent,  of  too 
low  an  order  of  intelligence  to  acquire  this 
ability?  Certainly  not.  They  have  not  ac- 
^[uired  it  because  they  were  not  given  the  same 
chance  fortunately  enjoyed  by  the  18  per  cent, 
who  were  taught  by  the  proper  methods. 


At  the  opening  of  a  chapter  on  "  The  Use  of 
Signs  as  a  Means  of  Conmiunication,"  the 
author  says:  "Deaf  children  can  not  be  edu- 
cated as  other  children,  and  in  the  schools  there 
have  to  be  employed  special  means  of  instruc- 
tion." So  far  as  this  "special  means  of  in- 
struction "  refers  to  the  use  of  a  language  of 
the  hands  in  communication  the  statement  is 
entirely  false.  Deaf  children  have  been  edu- 
cated in  large  numbers  without  special  means 
of  conmiunication,  and  it  has  been  the  error 
into  which  this  writer  has  fallen  that  has  been 
largely  responsible  for  the  isolation  of  great 
numbers  of  the  deaf.  This  error  was  brought 
here  by  an  unfortunate  chance,  from  France, 
where  it  was  long  since  abandoned.  But,  as 
the  author  points  out,  the  trend  of  progress  is 
plainly  indicated  to  be  away  from  the  initial 
error  of  silent  methods  and  toward  the  normal 
sx)eech  method. 

There  can  be  no  objection  to  deaf  adults 
using  any  form  of  communication  between 
themselves  that  they  desire  or  find  convenient, 
and  the  ability  to  use  the  sig^i  language  and 
finger  spelling  can  be  acquired  by  any  one  in  a 
very  few  weeks.  But  an  ability  to  communi- 
cate with  hearing  people  by  means  of  speech 
and  speech  reading  can  not  be  acquired  except 
through  long  and  patient  effort  from  childhood 
and  should  therefore  be  used  exclusively  dur- 
ing the  educational  period.  As  the  use  of  the 
speech  method  becomes  more  universal  the 
"differentiation  from  the  rest  of  their  kind," 
and  the  lack  of  absorption  in  the  body  politic 
to  which  the  author  refers  will  steadily  de- 
crease, since  they  will  no  longer  be  so  largely 
"removed  from  the  usual  avenues  of  inter- 
course." 

Mr.  Best  finds  that  though  an  early  disap- 
pearance of  deafness  does  not  seem  likely,  it 
is  apparently  decreasing.  His  second  chapter 
is  entitled  "The  Deaf  as  a  Permanent  Ele- 
ment of  the  Population."  His  third  chapter 
takes  up  the  deaf  with  relation  to  the  state; 
the  attitude  of  the  law  and  of  legislation  tow- 
ard them.  He  finds  that  "legislation  dis- 
criminatory to  them  has  practically  disap- 
peared, and  in  judicial  proceedings  particular 
usage  has  almost  entirely  passed  away." 

Chapter  four  takes  up  the  "economic  con- 
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dition  of  the  deaf."  He  states  that  ''50  per 
cent,  of  the  deaf  over  20  years  of  age  are  re- 
ported in  gainful  occupations,  the  percentage 
for  the  general  population  being  50.2  per  cent. 
In  the  five  great  occupations,  agriculture, 
manufacture,  service,  trade  and  professions 
the  proportions  are  about  the  same  for  the 
deaf  and  the  general  population.  Their  own 
achievements  have  thrown  out  of  court  the 
charge  that  they  are  a  burden  upon  society." 

John  D.  Weight 
Ths  Wbioht  Oral  School, 
New  Tokk  City 

Natural  Sines  to  Every  Second  of  Arc,  and 
Eight  Places  of  Decimals.  By  Emma  Gif- 
FORD.  Published  by  Mrs.  Qifford,  Oaklands, 
Chard,  Somerset,  1914.  Pp.  vi  +  548. 
Price  £1. 

It  is  evident  to  any  one  who  takes  the  trouble 
to  consider  the  matter  that  this  is  an  era  of 
efficiency  in  the  computations  of  the  laboratory 
and  observatory  as  well  as  in  the  work  of  the 
great  industrial  i>lant8  of  the  world.  The 
astronomer,  the  physicist,  and  he  whom  Sir 
George  Greenhill  often  delights  to  refer  to  as 
the  ''mere  mathematician"  are  all  conscious 
that  the  time  is  past  when  the  individual  inves- 
tigator should  compute  if  he  can  get  some 
instrument,  human  or  mechanical,  to  do  this 
work  for  him.  And  so  we  have  in  our  day  a 
remarkable  surging  forward  of  the  flood  of 
computing  devices — slide  rules  of  many  types, 
listing  machines,  comptometers,  cash  registers 
which  mechanically  add,  and  all  sorts  of  other 
devices  which  do  for  the  computer  what  he  one 
time  was  forced  to  do  for  himself  at  great 
expenditure  of  energy.  And  we  also  have,  but 
in  less  marked  degnree,  a  number  of  new  tables, 
ingenious  little  ones  like  those  of  Professor 
Huntington,  and  ponderous  newly-computed 
ones  like  those  on  which  M.  Andoyer  is  still 
engaged.  All  these  aids  to  computation  are 
healthy  signs  that  the  scholar  joins  the  "  sharp- 
lined  man  of  traffic"  in  seeking  the  greatest 
efficiency  in  his  exhausting  labors. 

Of  the  recent  tables  for  saving  the  time  of 
the  computer  no  one  is  more  noteworthy  than 
the  one  of  natural  sines  which  has  been  com- 
puted and  recently  published  by  Mrs.  Gifford. 


QeoTg  Joachim  computed  such  a  table  to  ten 
figures  and  to  every  ten  seconds,  and  this  was 
published  in  1596,  after  his  death.  This  table 
was  again  printed  in  1897,  but  was  carried  to 
only  seven  figures.  Mrs.  GifFord,  however,  has 
prepared  a  table  extending  one  figure  further 
than  this,  namely,  to  eight  places,  and  has 
carried  it  to  every  second  instead  of  every  ten. 
seconds.  It  is  therefore  apparent  that  here  is 
by  far  the  most  complete  table  of  natural  sines 
that  has  ever  been  attempted.  And  not  only  is 
it  the  most  complete  but  it  is  a  model  of  con- 
venience, 80  that  the  computer  who  has  occa- 
sion to  use  a  table  of  this  kind  will  have  good 
reason  to  thank  Mrs.  Gifford  for  her  great  care 
and  patience. 

It  is  hardly  possible  that  such  a  table  can 
be  free  from  errors,  particularly  in  cases  where 
the  last  figure  is  near  5.  Aside  from  this, 
however,  a  rather  extensive  use  of  the  work  by 
one  computer  for  some  months  has  revealed 
only  a  single  error,  namely,  in  sin  56*  40". 
Mrs.  Giflord  is  correcting  the  tables  in.  this 
and  other  minor  respects,  however,  before 
issuing  them. 

The  tables  should  have  place  in  every  coll^pe 
library  and  in  every  physical  laboratory,  ob- 
servatory and  mathematical  workshop. 

David  Eugene  Smith 

Principles  of  Physics.    By  Willis  E.  Towkr, 

Charles  H.  Smith  and  Charles  M.  Txtbtok. 

P.  Blakiston's  Son  &  Company.    1914. 

The  teaching  of  high-school  physics  pre- 
sents difficult  problems.  For  each  teacher 
there  is  undoubtedly  a  "best"  text,  and  it  is 
highly  desirable  that  every  teacher  have  a 
number  of  good  texts  from  which  to  make  the 
selection  that  seems,  in  practise,  to  be  the  best 
suited  to  himself.  For  this  reason  the  text  of 
Tower,  Smith  and  Turton  should  be  welcome. 
It  does  not  claim  to  possess  striking  peculiar- 
ities, but  rather  to  incorporate  the  best  ideas 
found  through  extended  experience  of  the 
authors. 

The  authors  have  attempted  to  adopt  what 
they  consider  to  be  the  conclusions  reached  by 
the  "  new  movement  in  the  teaching  of  phys- 
ics." An  introductory  chapter  is  followed  by 
one  which  is  given  to  the  explanation  of  a 
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selection  of  common  things  discuesed  under 
the  title,  ''Molecular  Forces  and  Motions." 
Here  occur  discussions  of  the  diffusion  of 
gfases,  the  evaporation,  diffusion  and  capillary 
action  of  liquids,  crystallization,  elasticity  and 
general  properties  of  matter.  This  introduc- 
tion covers  eight  of  the  seventy-seven  sections 
into  which  the  hook  is  divided,  each  section 
containing  material  enough  for  one  recitation. 
The  order  of  treatment  of  the  suhjects  is  as 
follows:  Mechanics,  Heat,  Electricity,  Sound, 
Light  By  summarizing  at  the  close  of  each 
section  the  important  topics  treated  therein^ 
and  by  setting  problems  which  are  related  to 
the  life  of  the  pupil  as  well  as  to  the  prin- 
ciples of  physics,  the  authors  have  made  a  spe- 
cial effort  to  produce  a  helpful  book.  Mathe- 
matical expressions  are  not  avoided,  but  are 
used  only  where  they  are  of  apparent  advan- 
tage to  the  student;  indeed  this  advantage 
fihould  be  the  only  justification  for  mathe- 
matical expressions  in  either  elementary  or 
advanced  physics.  The  illustrations,  in  both 
number  and  selection,  are  to  be  commended. 
The  volume  is  distinctly  a  text-book,  all  of 
which  is  to  be  taught  in  the  year's  course  in 
physics,  save  perhaps  some  of  the  numerous 
exercises  which  are  found  at  the  close  of  each 
lesson.  The  value  of  the  work  can  only  be 
ascertained  by  experience  in  the  class  room, 
but  the  spirit  of  the  authors  and  their  appar- 
ent success  in  applying  it  in  the  preparation  of 
this  book  must  commend  the  text  to  the  con- 
sideration of  every  high-school  teacher. 

G.  W.  Stewart 


SPECIAL  ABTICLE8 
ANTAGONISM  AND  BALANCED  SOLUTIONS^ 

The  term  antagonism  came  into  general 
physiology  from  medicine,  where  it  was  used 
in  the  seventies  by  Eossbach,  Luchsinger  and 
others  to  designate  the  opposing  tyi>es  of  phys- 
iological action  produced  by  certain  chemical 
substances.  Luchsinger,  Langley,  Sydney 
Binger  and  others  applied  the  term  to  that 
type  of  physiological  situation  seen  in  the 
opposite  effects  produced  by  atropine  and  pilo- 

1  Published  by  permiflsion  of  the  Secretary  of 
Agriculture. 


carpine  on  the  sweat  glands.  One  alkaloid, 
atropine,  stimulated  the  activity  of  the  gland, 
the  other  depressed  it,  and  one  effect  could  be 
made  to  partly  or  wholly  supersede  the  other 
by  the  proper  adjustment  of  the  concentration 
and  quantity  of  alkaloidal  solutions  used.  It 
was  found  possible  to  establish  physiologically 
equivalent  quantities  of  each  alkaloid  which 
would  exactly  nullify  the  action  of  the  other 
when  applied  to  the  tissue,  and  a  given  physio- 
logical result  could  be  calculated  from  given 
quantities  of  the  antagonistic  substances.  As 
Luchsinger  saw  it,  the  action  of  these  sub- 
stances was  like  algebraic  plus  and  minus  and 
came  back  to  mass  action  (Massenwirkung) 
and  affinity,  a  view  accepted  in  effect  by  Lang- 
ley  and  Ringer.  In  these  experiments  phys- 
iological antagonism  meant  opposing  action  on 
a  definite  function  as  a  criterion.  Contraction 
of  the  frog's  heart,  action  of  the  salivary 
gland  and  contraction  of  the  pupil  of  the  eye 
were  examples  of  such  criteria. 

In  work  of  this  type  the  antagonists  were 
used  in  simple  solutions  applied  serially  to  the 
tissues  in  question,  and  the  fact  of  antagonistic 
action  was  demonstrated  by  the  disappearance 
of  the  action  characteristic  of  the  first  sub- 
stance upon  the  application  of  the  second 
substance.  The  simultaneous  application  of 
the  antagonistic  substances  seems  not  to  have 
been  made. 

Work  of  this  type  developed  a  number  of 
important  differences  in  the  behavior  of  sup- 
posed antagonists.  Luchsinger  found  when 
the  activity  of  the  sweat  gland  of  the  cat  was 
used  as  a  criterion  that  pilocarpine  and 
atropine  produced  opposite  actions  and  that 
each  was  able  to  efface  the  other  as  wave- 
hollow  effaces  wave-crest  or  as  algebraic  plus 
effaces  algebraic  minus.  This  ability  of  each 
to  efface  the  other  and  to  produce  the  opposite 
physiological  state  in  either  order  of  applica- 
tion Langley  proposed  to  call  mutual  antag- 
onism. 

This  clean-cut,  two-way,  type  of  result, 
however,  was  not  the  rule,  and  for  two  chief 
reasons.  (1)  It  was  unusual  that  the  action  of 
two  substances  should  cover  precisely  the  same 
area  of  function  and  thus  fully  oppose  each 
other  throughout  their  effects.     As  a  result. 
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one  was  likely  to  cause  changes  in  some  struc- 
ture not  affected  by  the  antagonist,  hence  side 
effects  turned  up  to  confuse  the  issue.  This 
trouble  was  due  to  the  fact  that  more  than  one 
function  was  affected  and  the  criterion  had 
thus  become  complex.  (2)  A  second  difficulty 
arose  from  differences  in  the  point  to  which  a 
given  action  was  referred.  For  example,  Luch- 
singer  found  that  pilocarpine  stimulated  the 
activity  of  the  sweat  gland  of  the  cat  to  a  point 
above  normal  activity,  while  atropine  brought 
it  htilcw  the  normal  rate.  In  carefully  adjusted 
doses  of  physiological  equivalents,  the  restdt- 
ant  action  was  a  normal  rate.  Here  the  point 
of  reference  was  the  normal  rate  of  activity 
and  activities  could  be  counted  as  plus  or 
minus.  When,  however,  Binger  tested  the 
action  of  atropine  and  muscarine  on  the  beat 
of  the  isolated  frog's  heart  another  type  of 
situation  developed.  When  the  heart  was 
treated  with  muscarine  the  beat  sank  to  zero 
or  near  it.  When  it  was  treated  with  atropine 
depression  also  resulted,  but  only  to  such  a 
degree  as  to  clearly  slow  the  beat.  Both  were 
thus  depressants,  although  in  unlike  degree. 
When  a  ''  muscarine  "  heart  was  treated  with 
atropine  it  was  apparently  stimulated,  since 
the  beat  rose  to  the  rate  characteristic  of 
atropine,  but,  with  reference  to  the  normal 
beat,  it  still  remained  depressed.  When  an 
"  atropine  "  heart  was  treated  with  muscarine 
no  change  of  beat  was  seen,  muscarine  being 
clearly  not  able  to  antagonise  atropine.  Here 
two  substances  acting  alike  as  depressants  are 
called  antagonists  not  because  one  can  raise 
the  action  above  normal  or  even  to  it  after 
depression  by  the  other,  but  because  one  is  able 
to  efface  the  other  and  bring  up  the  action  to 
its  own  characteristic  rate.  Here  the  antag- 
onists are  both  minus  quantities  with  refer- 
ence to  normality  and  the  result  is  the  lesser 
minus  quantity.  Binger  called  this  a  case  of 
antagonism;  it  was  not,  however,  mutual  an« 
tagonism,  since  only  one  was  able  to  replace 
the  other  and  no  opposite  physiological  state 
was  produced.  These  two  instances  are  clearly 
different  in  important  particulars. 

A  little  later,  Binger,  working  with  small 
organisms  placed  in  salt  solutions,  introduced 
still  another  phase  of  the  problem.    The  quan- 


titative plus  and  minus  action,  seen  when  the 
effect  exerted  on  the  single  function  was  taken 
as  the  criterion,  following  successive  applica- 
tions of  the  chemical  substances,  was  replaced 
by  the  action  produced  by  a  mixture  of  ions 
acting  on  the  total  organism.  Here  the  effect 
of  substances  in  simple  solutions  on  the  sur- 
vival time  gave  the  pure  effect  of  each  sab- 
stance.  The  antagonistic  action  could  not  be 
tested  as  heretofore  by  successive  exposures  to 
the  substances  concerned,  since  death  was  the 
point  sought  in  the  experiment.  Consequently 
a  change  of  method  was  introduced  by  testing 
the  organisms  in  mixtures  of  different  pro- 
portions. A  new  sort  of  result  appeared  also. 
With  a  definite  function  as  a  criterion,  anta^r- 
onists  merely  offset  each  other  more  or  less 
completely,  the  range  of  results  being  above 
or  below  the  normal  mark  according  to  the 
magnitude  of  the  stimulating  action  of  one 
or  both  of  the  antagonists.  No  resultant  ac- 
tion seen  was  more  favorable  than  that  of  the 
more  stimulating  antagonist.  A  new  feature, 
therefore,  appeared  when  Binger  found  ^tiaX 
organisms  sometimes  lived  longer  in  mixtures 
of  salts  than  in  the  most  favorable  of  the  com- 
ponents. The  term  antagonism  was  again  ex- 
tended by  Binger  to  cover  this  third  type  of 
situation. 

The  introduction  of  life  or  death,  the  sur- 
vival time,  as  the  criterion,  complicated  tiie 
problem  in  at  least  one  important  way.  Since 
in  a  more  or  less  orderly  manner,  death  means 
that  one  or  more  functions  break  down  or  cease 
to  correlate.  Hence  a  disturbing  influence  in- 
troduced by  a  given  ion  may  harm  one  func- 
tion and  bring  about  death,  another  ion  may 
affect  an  entirely  different  function  and  in  a 
quite  different  way  bring  about  the  same  visi- 
ble response.  Hence  several  ions  may  all  be 
operating  in  a  cell  entirely  independently  of 
each  other  as  regards  function,  and  bring  about 
an  unvarying  response.  Death  is  the  uniform 
result  following  from  a  variety  of  tyi)ee  of  in- 
jury in  the  organisuL  Here,  all  idea  of  antag- 
onism, as  originally  defined,  may  be  absent, 
owing  to  the  possibility  that  ions  may  not  meet 
each  other  in  physiological  opposition  in  any 
one  function.  With  death  as  the  criterion  it 
seems  that  one  is  hardly  justified  in  asserting 
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antagonism  unless  it  can  be  shown  that  soDoie- 
where  in  the  complex  of  reactions  one  or  more 
functions  have  been  oppositely  affected  by  the 
supposed  antagonists.  Death  gives  an  nn- 
analyzed  result  in  which  antagonisms  may  or 
may  not  have  played  a  part. 

The  ideal  criterion  would  be  a  single  clear- 
cut  function  that  by  acceleration  or  by  retar- 
dation in  its  activity  would  give  information 
concerning  the  way  in  which  definite  external 
factors  affect  it.  It  is  difficult,  perhaps  im- 
possible^ to  carry  the  physiological  analysis 
thus  far,  but  the  use  of  any  one  function  that 
gives  results  capable  of  quantitative  expres- 
sion simplifies  the  problem  and  approaches 
more  closely  to  certainty  that  antagonisms  do 
exist  It  is  not  to  be  understood  that  the  sur- 
yival  time  (death  criterion)  can  not  indicate 
antagonism  in  a  rough  way,  but  only  that  it 
does  not  necessarily  indicate  it. 

What,  then,  is  antagonism?  In  general,  the 
historically  established  sense  in  which  it  came 
into  general  usage  among  physiologists  should 
be  retained  as  long  as  it  clearly  covers  the  idea 
with  which  it  was  associated.  As  new  concep- 
tions enter  they  should  be  designated  in  fitting 
terms,  in  order  that  confusion  may  be  avoided. 
In  the  ori^r^al  sense  in  medicine,  antagonists 
were  much  the  same  as  antidotes,  antagonists 
being  sought  for  poisonous  substances.  Here 
clearly  the  idea  of  the  physiological  effacement 
of  one  by  the  other  was  generally  accepted. 
Oftentimes  a  restoration  to  the  normal  was  a 
result  of  such  efPacement,  but  such  was  not 
necessarily  the  case  in  order  to  have  antag- 
onism. Sometimes,  each  of  the  antagonists 
could  efface  the  other  and  produce  the  opposite 
physiological  state,  illustrating  mutual  antag- 
onism, but  more  frequently  one  antagonist 
only  was  able  to  efface  the  other,  illustrating 
simple  antagonism.  The  work  developing  these 
results  was  based  on  the  serial  application  of 
the  solutions  to  the  organ.  We  are  now  con- 
fronted with  the  fact  that,  in  mixtures  of 
salts,  the  growth  rate,  survival  time,  or  quan- 
tity of  ions  absorbed,  as  possible  criteria,  is 
found  to  exceed  that  observed  in  the  sum  of  the 
actions  of  the  constituents  in  unmixed  solu- 
tions. 

If  we  recur  to  Luchsinger's  conception  of 


algebraic  plus  and  minus  we  interpret  the  fre- 
quently observed  increment  above  the  ex- 
pected result  not  only  as  indicative  of  the 
physiological  effacement  of  one  constituent 
by  the  other,  but  as  indicative  also  of  an  effect 
beyond  simple  physiological  opposition.  It  is 
antagonism  in  the  historic  sense  of  animal 
physiology  plus  something  else.  By  Osterhout 
this  increment  over  the  results  to  be  expected 
on  the  basis  of  the  effacement  of  the  effect  of 
one  antagonist  by  that  of  the  other,  the 
''  something  else,"  is  proposed  as  a  measure  of 
antagonism.  It  seems  to  the  writer  that  this 
effect  comes  not  from  the  physiological  opposi- 
tion of  the  constituents,  but  rather  from  their 
cooperation  in  the  cell  in  affecting  favorably 
the  total  balance  of  cell  activities.  It  is  hard 
to  see  in  this  favorable  action  merely  an  ex- 
pression of  physiological  opposition ;  it  appears 
much  nearer  to  the  '*  synergism  "  of  the  older 
physiologists,  a  term  used  to  designate  phys- 
iological cooperation  as  opposed  to  antagonism. 

In  our  present  uninstructed  condition  con- 
cerning the  activities  at  play  in  the  living  cell, 
it  is  hard  to  see  how  any  scheme  can  at  this 
time  be  proposed  by  which  we  can  designate 
the  degree  in  which  ions  entering  the  plant 
come  into  physiological  opposition  in  the  mani- 
fold functions  likely  to  be  affected  by  them. 
The  result  obtained  by  the  investigator  is  the 
resultant  of  an  indefinite  number  of  inter- 
actions on  few  or  many  functions,  and  we  can 
not  assess  its  separate  antagonisms  and  ^'  syner- 
gisms." We  are  only  able  to  say  whether  this 
result  is  above  or  below  that  obtained  in  the 
control  medium.  This  control  medium  may 
furnish  merely  a  fixed  point  for  comparison  or 
it  may  in  addition  also  furnish  an  expression 
of  normality. 

In  sea  water  we  have  the  interesting  case 
of  a  balanced  solution,  a  mixture  of  salts,  each 
by  itself  toxic  in  the  concentration  present  in 
the  natural  medium,  but  in  the  mixture  seen 
in  the  sea  water,  not  only  capable  of  sustaining 
life,  but  of  nourishing  marine  organisms  in  so 
far  as  the  ash  constituents  go.  It  is  evident, 
since  the  individual  constituents  cause  death 
under  circumstances  hardly  explicable  on  the 
basis  of  nutritional  failure,  that  we  have  here 
a  group  of  antagonisms  and  synergisms  so 
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operating  that  all  functions  are  sustained  in 
effective  cooperation.  Not  only  do  the  differ- 
ent salts  mutually  offset  each  other's  physio- 
logical deficiencies,  but  they  are  able  to  offset 
the  usually  harmful  action  of  the  solvent. 
Loeb  has  found  an  interesting  experimental 
subject  in  Fundulus,  a  fish  which  is  at  home 
not  only  in  the  complete  mixture,  but  which 
likewise  survives  for  a  time  in  distilled  water. 
In  the  case  of  organisms  which  survive  indefi- 
nitely in  distilled  water,  it  is  likely  that  many 
do  so  largely  by  virtue  of  the  salts  contained 
in  their  own  bodies.  In  general  it  appears  that 
pure  water  extracts  ions  more  or  less  rapidly 
from  many  plants  and  animals,  and  in  case  the 
experimental  organism  in  question  is  of  con- 
siderable size  and  the  volume  of  water  suffi- 
ciently limited  the  medium  may  easily  get 
enough  ions  from  the  experimental  plant  or 
animal  to  offset  the  harmful  action  of  the  pure 
water.  The  ability  of  FunduliL8  heterocliius 
to  part  with  considerable  quantities  of  salts 
to  fresh  water  without  immediately  evident 
injury  has  been  shown  by  Sumner.  This  fish 
is,  however,  hardly  typical  of  marine  organ- 
isms as  a  whole.  In  the  red  alge,  incomplete 
mixtures  are  injurious,  as  in  Fundvlua,  but, 
unlike  it,  they  are  promptly  kiUed  by  distilled 
water,  which  for  them  must  be  listed  with  the 
other  constituents  which,  taken  individually, 
act  as  fatal  i)oisons.  In  this  case,  the  mix- 
ture of  salts  is  required  to  antagonize  or 
efface  the  action  of  the  water.  A  harmful  ac- 
tion has  been  shown  to  characterize  distilled 
water  when  used  as  a  medium  for  various 
land  plants  as  well,  and  to  antagonize  or  efface 
this  harmful  action  certain  mixtures  of  salts, 
strikingly  reminiscent  of  sea  water  in  many 
important  points,  the  so-called  nutrient  solu- 
tions, were  long  since  devised  by  Knop,  Sachs 
and  others.  It  has  been  shown  more  recently 
by  Osterhout  and  others  that  the  so-called 
nutrient  salts  are  toxic  to  land  plants  when 
taken  individually  in  much  greater  dilution 
than  has  been  generally  supposed. 

In  both  sea  water  and  the  more  or  less  dilute 
nutrient  solutions  present  in  the  soil,  normal 
life  is  sustained  as  a  rule  only  in  mixtures  of 
proper  proportions  and  necessary  concentra- 
tion.    Since  salts  are  required  in  both  cases 


to  overcome  the  harmful  action  of  pure  water^ 
as  well  as  that  of  the  salts  themselveB,  there 
seems  to  be  no  reason  to  seek  to  limit  the  use 
of  the  term  ^  balanced  solutions  "  in  the  man- 
ner suggested  by  Loeb  and  Osterhout.  Unless 
we  admit  that  malnutrition  due  to  a  deficiency 
in  nutrient  salts  is  a  form  of  toxicity  excited 
by  the  substances  present,  we  can  hardly  escape 
the  alternative  proposition  that  the  missing 
salts  are  injurious  in  ahserUia, 

EoDNET  H.  True 
BuBKAU  07  Plant  Industby, 
U.  S.  Deft,  of  Agricultube 

ON    THE   OSMOTIO    PRESSURE   OF   THE    JUICES   OF 

DESERT   PLANTS 

In  1907  Drabble  and  Drabble^  argued  from 
a  series  of  plasmolyzations  of  the  leaf  cells  of 
a  number  of  British  plants  from  a  range  of 
habitats  that  physiological  dryness  of  the 
substratum  is  the  primary  factor  in  the  de- 
termination of  the  osmotic  strength  of  the 
contents  of  the  leaf  cells  of  flowering  plants. 
About  four  years  later  Fitting'  applied  the 
plasmolytic  method  in  an  extensive  reconnais- 
sance physiological  study  of  the  vegetation  of 
the  rocky  peaks  and  slopes  of  the  Chaine  de 
Sfa  and  the  adjacent  lowlands,  comprising 
concentrated  salt  marsh  and  arable  oasis. 
Here  he  reports  some  enormously  high  con- 
centrations of  cell  sap,  such  indeed  as  would 
theoretically  give  pressures  of  over  100  at- 
mospheres if  confined  in  suitable  semiperme- 
able membranes  surrounded  by  pure  water. 

The  results  of  these  two  papers  force  upon 
one  the  conviction  that  observations  of  the 
concentration  of  the  cell  sap  may  form  a  Int- 
imate, and  indeed  essential,  feature  of  com- 
prehensive and  thoroughgoing  ecological  or 
phytogeographical  study. 

One  must  note,  however,  that  the  number 
of  observations  from  each  habitat  studied  by 
Drabble  and  Drabble  was  small,  and  that  their 
maximum  intensity  of  dryness  was  not  very 
great.  Again,  there  is  no  satisfactory  series 
of  determinations  of  the  osmotic  pressure  of 
the  sap  of  mesophjrtic  plants  to  serve  as  a 

1  Brabble   and   Brabble,   Bio.-Chem.   Jowr,,  2: 
1907. 
a  Pitting,  ZeiUchr.  f.  Bot.,  8:  1911. 
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basis  of  comparison  for  Fitting^a  xeropbytie 
series.  Furthermore^  both  investigations  were 
carried  out  by  the  use  of  plasmolytic  methods, 
the  accuracy  of  which  when  used  under  any 
bat  the  most  ideal  conditions  is  open  to  some 
doubt. 
Finally,    the   possibility   of   the    existence 


zona,  during  February,  March  and  April, 
1014.  As  a  basis  of  comparison  determina- 
tions on  species  of  the  spring  and  early  sum- 
mer native  and  naturalized  flora  of  the  vicin- 
ity of  the  Station  for  Experimental  Evolution 
were  made.'  Each  series  comprised  not  far 
from  two  hundred  determinations  based  on  a 
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Draughtsman's   curves   smoothing  the   summed  percentage   frequencies    of   osmotic   pressures    of 
Tarious  magnitudes  in  the  sap  of  plants  of  the  deserts  around  Tucson  and  from  the  various  habi- 
tats near  Cold  Spring  Harbor,  Long  Island. 


within  the  living  plant  tissues  of  concentra- 
tions so  high  as  these  reported  by  Fitting  has 
been  questioned  by  plant  physiologists. 

It  has  therefore  seemed  to  us  highly  desir- 
able that  further  series  of  evidence  should  be 
gathered.  Such  data  to  be  of  real  value 
should  comprise  extensive  series  of  as  nearly 
as  possible  comparable  determinations  from 
desert  and  moist  regions.  The  technique 
which  seemed  to  us  the  most  trustworthy  is 
the  well-known  freezing-point  lowering 
method. 

The  director  of  the  department  of  botanical 
research  of  the  Carnegie  Institution  of  Wash- 
ington made  it  possible  for  two  of  us  to  carry 
out  a  series  of  cryoscopic  determinations  on 
the  spring  flora  of  the  vicinity  of  Tucson,  Ari- 


large  number  of  representative  species.  Cacti 
are  excluded  from  the  comparison  because  of 
known  peculiarities. 

The  results  will  ultimately  be  published  in 
detail.  Preliminarily  the  difiPerences  between 
the  two  regions  are  most  convincingly 
brought  out  by  the  accompanying  diagrams. 
In  these  the  actual  frequencies  of  osmotic 
pressures^  of  various  magnitudes  have  been 

s  The  methods  used  were  those  already  described 
(see  Gortner  and  Harris,  "Plani  World,  17:  1914), 
except  for  the  fact  that  the  freezing-point  lower- 
ings  were  determined  by  vaporization  of  ether 
in  a  Dewar  vacuum  tube  jacket  surrounding  the 
fieezing  tube  in  which  the  bulb  of  the  Beckmann 
thermometer  was  inserted. 

4  These  are  obtained  *  directly  from  the  depres- 
sions of  the  freezing  point,  corrected  for  super- 
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reduced  to  a  percentage  basis  aad  these  rela- 
tive frequencies  summed  from  the  beginning 
for  each  successive  grade.  The  curves  are 
merely  draughtsman's  curves  smoothing  the 
empirical  frequencies,  but  for  present  pur- 
poses they  are  quite  good  enough. 

Prom  such  curves  one  may  read  off  at  once 
the  relative  frequencies  of  jnressures  of  dif- 
ferent grades.  Thus  for  the  Cold  Spring 
Harbor  series  fifty  per  cent,  of  the  pressures 
are  about  10.5  atmospheres  or  lower,  whereas 
in  the  Desert  series  fifty  per  cent,  of  the 
pressures  are  15.7  atmospheres  or  higher.  In 
the  Tucson  series  about  thirty  per  cent,  of  the 
concentrations  are  the  equivalent  of  over  20  at- 
mospheres, whereas  in  the  Cold  Spring  Harbor 
series  only  about  three  per  cent,  of  the  cases 
exceed  this  value. 

Note  also  that  in  the  Desert  there  is  a 
higher  maximum  and  a  higher  minimum  than 
in  the  more  mesophytic  habitat.  The  range 
of  variation  is  also  far  greater  in  the  Tucson 
than  in  the  Cold  Spring  Harbor  series. 

In  using  cryoscopic  methods  we  have  so  far 
failed  to  find  pressures  so  high  as  those  re- 
corded by  Fitting.  We  are  not,  however, 
ready  to  suggest  that  they  do  not  occur.  Pos- 
sibly our  failure  to  demonstrate  them  in  the 
Tucson  region  may  be  due  to  the  fact  that  our 
determinations  were  carried  out  at  the  dose 
of  the  winter  and  spring  rainy  season,  and 
hence  on  plants  which  had  not  been  subjected 
to  the  maximum  dryness  of  the  region  in 
question  during  the  growing  season  of  the 
year  in  which  the  determinations  were  made. 

J.  Arthur  Harris, 
John  V.  Lawrekoe, 
Boss  Attken  Gortner 

ON  THE  GENUS  TRAOHODON^ 

In  1902  Mr.  J.  B.  Hatcher  published  an 
article*  entitled  ''The  Genera  and  Species  of 

cooling,  by  the  use  of  tables  already  published. 
See  Harris  and  Gortner,  Amer,  Jour.  BoU,  1: 
1914. 

1  Published  with  the  permission  of  the  Director 
of  the  U.  S.  Geological  Snrrey. 

<  Annals  of  the  Carnegie  Mueeum,  Vol.  L,  1902, 
pp.  377-386. 


the  Trachodontidffi  (HadrosauridsB,  Claoeau- 
ridse)  Marsh,''  in  which  the  conclusion  was 
reached 

that  the  ten  genera  [of  the  Trachodontidn]  which 
have  been  proposed  should  be  reduced  to  two. 
Traohodon  Leidy  and  Claoaaurus  Marsh,  while  the 
remaining  eight  genera  should  be  treated  as 
STUonyms  of  Trachodon,  which  should  also  be 
made  to  include  T.  (Claosawrue)  annedene  Marsh; 
while  the  smaller  Claoaaurtu  agUit  described  bj 
Marsh  from  the  Kansas  chalks  [Niobrara]  may 
still  be  considered  as  pertaining  to  a  distinct 
genus." 

These  conclusions  were  almost  unanimously 
adopted  by  American  vertebrate  paleontol- 
ogists in  their  subsequent  work,  and  this  gen- 
eral use  of  the  term  Trachodon  has  continued 
up  to  the  present  time. 

The  finding  of  more  perfect  material  in  re- 
cent years  has  shown  that  several  of  the  species 
formerly  referred  to  Trachodon  represent  dis- 
tinct genera,  and  in  the  light  of  these  dis- 
coveries Hatcher's  reduction  now  appears  to 
have  been  too  radical,  but  he  was  probably 
correct  in  restricting  Claosaurua  to  the  single 
species  from  the  Niobrara  formation. 

It  is  unfortunate,  however,  that  this  view 
of  the  genus  Trachodon,  which  includes  spe- 
cies from  the  Judith  Biver  formation  to  the 
close  of  the  Lance,  has  become  so  widely 
accepted  by  paleontologists. 

In  the  first  place  the  type  of  the  genus 
(Trachodon  mirabUis  Leidy)  is  from  the 
Judith  River  formation  and  was  founded  upon 
inadequate  material  consisting  of  ^^  specimens 
of  teeth  generally  very  much  worn  and  in  a 
fragmentary  condition,"  so  that  it  is  quite 
impossible  to  identify  positively  with  them 
better  and  subsequently  discovered  specimens. 

That  later  Hatcher*  appreciated  this  fact 
is  clearly  shown  by  the  following  extract: 

Although  the  trachodonts  are  easily  distinguish- 
able by  their  teeth  from  the  other  Dinosauiia  of 
these  beds  [Judith  Biver]  it  is  scarcely  possible  to 
identify  the  various  species  of  this  genus  or  the 
genera  of  the  family  from  the  teeth  alone. 

Even  though  it  eventually  be  found  that 

«T.  W.  Stanton  and  J.  B.  Hatcher,  ''Geology 
and  Paleontology  of  the  Judith  ^ver  Beds,"  BoH 
257,  U.  S.  GeoL  Surv.,  1905,  pp.  96-97. 
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Traehodon  can  be  placed  on  a  sound  f  ooting, 
there  is  now  Teason  for  believing  this  genus 
is  not  present  in  the  Lance  formation,  as  indi- 
cated by  the  fewer  number  of  teeth  in  all  of 
the  known  specimens  from  the  Judith  Eiver, 
Belly  Eiver  and  Two  Medicine  formations. 

In  the  IT.  S.  National  Museum  coUectiona 
there  are  several  complete  dentaries  of  the 
Lance  trachodonts  in  which  the  vertical  rows 
of  teeth  vary  from  52  to  67  in  number.  All 
of  those  in  the  collection  from  the  other  for- 
mations mentioned  above  have  fewer  rows, 
vaiying  from  39  to  47.  When  it  is  known 
that  each  vertical  row  has  from  six  to  ten 
teeth,  the  difference  in  the  total  number  ia 
considerable. 

The  same  condition  prevails  in  the  few 
maxillffi  available.  It  thus  seems  that  the  earli- 
eBt  known  trachodonts  as  in  the  more  primi- 
tive Ceratopsians,  have  a  smaller  number  of 
teeth,  so  that  now  it  may  be  safely  asserted 
that  one  of  the  marked  phases  in  the  speciali- 
zation of  the  members  of  this  group  in  suo- 
oeesive  geological  periods  is  a  progressive  in- 
crease in  the  number  of  teeth  in  the  dental 
magazines. 

Since  it  is  now  known  that  the  genua 
Traehodon  is  based  upon  specimens  from  the 
Judith  Biver  formation,  and  that  all  available 
trachodont  material  from  that  and  equivalent 
formations  shows  a  reduced  dentition,  this 
smaller  number  of  teeth  would  in  itself  con- 
stitute a  difference  sufficient  to  restrict  the 
genus  Traehodon  to  species  from  the  Judith 
Biver  formation. 

This  difference  I  have  no  doubt  will  be  aug- 
mented by  other  characters  when  sufficient 
material  is  obtained  for  comparison.  I  would 
therefore  restrict  the  genus  Traehodon  to 
Judith  Biver  species. 

This  leaves  the  Lance  trachodonts  without 
generic  designation,  and  it  will  on  that  ac- 
count be  necessary  to  revive  one  of  the  older 
generic  terms,  but  I  find  that  had  been  done 
before  the  appearance  of  Hatcher's  article.  Li 
1901*  Lucas  called  attention  to  the  identity 
of  the  type  of  Thespeaius  occidenialis  Leidy 
with   the    homologous    parts    of    Claosaurtta 

*P.  A.  Laeas,  "Paleontological  Notes,"  Sci- 
BNCK  (2),  Yol.  12,  1900,  p.  809. 


annectens  Marsh,  and  '^  that  consequently  this 
Dinosaur  must  be  known  by  Leidys  name.'' 

In  1902'  Hay,  upon  the  authority  of  Lucas, 
made  Olaosaurus  annectens  a  synonym  of 
Thespemis  occidenialis,  including  under  the 
same  genus  the  Niobrara  species  G,  agUis,  but 
this  proposed  change  in  nomenclature  has  been 
entirely  ignored  by  paleontologists  in  subse- 
quent work. 

I  have  recently  compared  the  types  of 
Thespesiua  oceidentalia  Leidy  and  Olaosaurus 
annectens  Marsh  and  can  testify  to  the  dose 
similarity  of  the  homologous  bones.  The  in- 
adequacy of  the  type  material  upon  which 
Thespesius  is  based  (two  caudal  centra  and  a 
proximal  phalanx)  is  fully  recognized,  but  that 
these  pertain  to  a  trachodont  dinosaur  there 
can  be  no  doubt.  It  is  now  positively  known 
from  the  geological  mapping  done  in  recent 
years,  in  the  locality  where  this  material  was 
obtained,  that  Ih^e  specimens  came  from  the 
Lance  formation  on  the  Grand  Biver  in  what 
is  now  the  state  of  South  Dakota.  Despite 
the  meagemeas  of  the  material  upon  which  it 
is  founded,  it  seems  to  me  that  Thespesius, 
being  the  older  term,  is  the  logical  choice  of 
names  for  the  designation  of  the  trachodont 
dinosaurs  from  the  Lance  formation. 

While  it  can  not  be  positively  demonstrated 
that  occidentalis  and  annectens  are  identical, 
it  is  equally  true  that  they  can  not  be  shown 
to  represent  distinct  species.  Since  the  local- 
ities from  which  the  type  specimens  came  are 
not  far  apart  geographically,  it  appears  most 
probable,  however,  that  they  do  represent  one 
and  the  same  species.  I  would  therefore  en- 
dorse the  use  of  Thespesius  occidentalis  as  first 
proposed  by  Lucas. 

The  chief  points  that  I  have  attempted  to 
bring  out  in  the  preceding  lines  may  be 
summed  up  as  follows: 

1.  That  the  trachodont  dinosaurs  of  the 
Judith  Biver  and  equivalent  formations  have 
fewer  vertical  rows  of  teeth  in  the  jaws  than 
those  from  the  Lance. 

2.  That  this  feature  constitutes  a  sufficient 

so.  P.  Hay,  ''Bibliography  and  Catalogue  of 
the  Fossil  Vertebrates  of  North  America, '^  BulL 
No.  179,  U.  S.  Geol.  Surv.,  1901,  pp.  502-603. 


660 


SCIENCE 


[N.  8.  Vol.  XLL  No.  1061 


structural  difference  to  separate  ^nericaUy  all 
Judith  Biver,  Belly  Birer  and  Two  Medicine 
trachodonta  from  those  obtained  in  the  Lance 
formation,  and  that  therefore  the  use  of  the 
term  Trachodon  should  be  restricted  in  its 
application  to  some  one  of  those  trachodonta 
found  in  the  older  beds. 

8.  That  the  restriction  of  the  genus  Clao' 
aaunu  to  the  Niobrara  species  C.  agilis  ICarah 
first  proposed  by  Hatcher  be  endorsed. 

4.  That  Claosaurua  annectena  Marsh  should 
be  regarded  as  a  synonym  of  The$pesiu8  occi- 
dentalia  Leidy  as  first  proposed  by  Lucas. 

Charles  W.  Gilmore 
U.  S.  National  Museum, 
January,  1915 


THE  SOCIETY  OF  AMEBICAN  BACTEBIOL^ 

00I8T8.  II 

Technique 

Under  the  supervlBion  of  G.  F.  Buediger 

The  Bacteriologioal  Work  of  the  Bureau  of  Chem- 
istry and  lU  Poaeibilities:  Chaklss  Thom. 
The  papers  presented  hy  members  of  the  bac- 
teriological staff  of  the  Bureau  of  Chemistry  are 
fairly  representative  of  the  manner  in  which  nu- 
merous problems  arising  from  the  enforcement  of 
the  Food  and  Drugs  Act  are  being  met  by  the  bac- 
teriological laboratory.  Very  many  of  the  food 
products  «Lnd  other  preparations  met  with  in  inspec- 
tion work  have  not  been  adequately  studied  by  bac- 
teriologists. No  analysis  of  the  flora  present  in 
such  substances  is  available.  Standard  methods 
for  testing  them  have  not  been  developed.  The 
workers  into  whose  hands  they  fall  must  then  make 
a  full  study  of  several  to  many  brands  of  the  com- 
mercial article  and  very  frequently  follow  the 
product  every  step  of  the  way  back  to  the  actual 
producer  before  adequate  data  can  be  obtained  to 
determine  what  action,  if  any,  shall  be  taken  by 
the  bureau.  The  members  of  the  Bacteriological 
Society  are  earnestly  requested  to  aid  this  work 
whenever  opportunity  arises  by  studying  the  bac- 
teriological conditions  obtaining  in  food-stuffs  and 
the  standardization  and  publication  of  methods  of 
procedure. 

In  addition  to  its  inspection  work,  the  bureau 
is  now  establishing  a  research  laboratory  to  take 
up  food  deterioration,  fermentation  and  technic- 
ally bacteriological  and  mycological  work  upon 
unsolved  problems  concerning  foods  and  drugs. 
This  work  will  be  carried  in  the  closest  possible 


cooperation  with  the  chemical  laboratories  of  the 
bureau  dealing  with  the  same  related  problema 
By  these  two  methods  of  attack  it  is  hoped  to  en- 
large our  knowledge  of  the  flora  of  food  stuffs  and 
the  relation  of  these  organisms  to  normal  and  ab- 
normal conditions  as  found. 

Methods  of  Counting  Bacteria:  Bobebt  S.  Bbeed. 

Three  methods  of  counting  the  number  of  bac- 
teria present  in  various  substances  have  been  gen- 
erally recognized.  In  order  of  their  historical  de- 
velopment, they  are  the  microscopical  method,  the 
dilution  method  and  the  plating  method.  For  the 
past  few  years,  however,  the  latter  method  has 
been  used,  especially  among  American  bacteriolo- 
gists, almost  to  the  exclusion  of  the  others  and 
this,  in  spite  of  the  fact  that  what  little  compara- 
tive work  has  been  done  indicates  that  certain 
uncontrollable  elements  in  this  technique  cause 
large  errors. 

Among  other  causes  of  irregularitiea  in  the 
counts,  there  are  two  which  tend  to  lower  the 
count  in  both  the  dilution  and  the  plating  method. 
One  of  these  is  the  fact  that  the  organisms  pres- 
ent in  the  substance  under  examination  may  fail 
to  grow  in  the  culture  medium  used,  and  the  other, 
that  the  clumping  of  the  organisms  reduces  the 
number  of  centers  from  which  growth  occurs. 
The  microscopical  technique  is  free  from  these 
objections,  but  it  is  open  to  another  in  all  eases 
where  a  count  of  living  organisms  only  is  desired. 
This  objection  arises  because  of  the  fact  that  it 
is  ordinarily  impossible  to  distinguish  organisms 
which  were  alive  at  the  time  the  preparation  was 
made  from  those  which  were  dead.  This  difficulty 
causes  the  count  obtained  in  this  way  to  be  higher 
than  it  should  be. 

These  conditions  which  have  thus  far  proved  to 
be  uncontrollable  in  all  of  the  three  methods  are 
largely  responsible  for  the  big  discrepancies  in  the 
comparative  counts  which  have  been  made.  These 
discrepancies  show  most  strikingly  that  all  so- 
called  bacterial  counts  are  much  better  styled 
''estimates"  than  "counts."  Statements  that 
certain  substances,  such  as  milk,  water,  sewage  and 
the  like,  contain  such  find  such  numbers  of  bac- 
teria are  particularly  unfortunate,  for  thej  are 
plain  misstatements  of  facts.  In  most  cases  the 
figures  given  represent  counts  of  colonies  on  agar 
or  gelatin  and  may  be  properly  so  recorded  bat 
these  figures  are  usually  far  below  the  actual  num- 
ber of  bacteria  present. 

So  far  as  raw  milk  is  concerned,  microsoopiesl 
methods  of  counting  have  been  shown  to  have 
great  usefulness,  for,  in  these  cases,  the  number  of 
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dead  bacteria  present  is  at  a  jninimum.  More- 
over, in  those  cases  where  thej  are  present,  they 
are  just  as  indicatlTe  of  the  past  history  of  the 
milk  as  are  living  bacteria.  Very  variable  condi- 
tions in  regard  to  the  clumping  of  bacteria  in 
milk  have  been  observed.  In  many  cases  the  bac- 
teria occur  largely  as  single  individuals  or  as 
clomps  of  twos,  in  other  cases  the  milk  is  filled 
with  compact  clumps  which  could  not  be  separated 
by  any  known  methods  of  plating.  Where  thick 
cream  is  present  and  the  right  types  of  bacteria 
occnr,  colonies  may  be  formed  much  like  those 
found  on  agar  or  gelatin.  These  variations  in 
elmnping  produce  very  variable  effects  on  the 
plate  count  which  would  be  unrecognizable  where 
this  technique  is  used  alone. 

The  Standard  Method  of  Determining  Nitrate  Be- 

duetion:  Bobebt  S.  Brezi). 

Attention  is  drawn  to  the  fact,  more  or  less  gen- 
erally known,  that  the  Committee  on  Standard 
Methods  of  Bacterial  Water  Analysis  have  inad- 
vertently given  us  two  different  formulae  for  ni- 
trate broth  in  each  of  the  two  editions  of  the 
Standard  Methods  which  have  been  published.  All 
of  the  formulae  call  for  one  gram  of  peptone  per 
liter,  but  the  amount  of  nitrate  varies.  Altogether 
three  different  amounts  are  mentioned,  namely,  2 
grams,  0.2  gram  and  0.02  gram  per  liter. 

The  committee's  statement  that  the  nitrate  re- 
duction test  is  sometimes  quite  erratic  has  been  ex- 
plained for  some  cases  at  least  by  tests  which  have 
been  carried  out  at  the  New  York  State  Experi- 
ment Station.  Fifty  cultures  of  bacilli  of  the  colon 
group,  isolated  from  a  sewage-polluted  stream, 
gave  very  erratic  results  with  the  standard  broth 
which  contained  0.2  gram  of  nitrate  per  liter, 
scarcely  one  third  of  the  cultures  giving  results 
which  showed  a  dear  reduction.  However,  as 
Boon  as  the  amount  of  peptone  was  increased  to 
five  grams  per  liter,  all  of  the  cultures  gaye  posi- 
tive reactions  for  all  tests. 

On  the  other  hand,  tests  for  thirty  cultures  of 
bacilli  of  the  suhtilis  group  isolated  from  soil 
gave  unmistakably  positive  or  unmistakably  nega- 
tive results  in  a  number  of  tests  in  the  same  ni- 
trate broth.  Varying  the  amount  of  peptone  from 
one  to  five  grams  per  liter  had  no  influence  on  the 
results.  Twenty  of  these  cultures  reduced  ni- 
trates, while  ten  failed  to  do  so.  In  all  cases  there 
was  a  vigorous  growth  of  the  bacilli  in  every  tube. 

Tests  with  a  single  culture  of  an  unknown  soil 
organism  showed,  however,  that  it  was  necessary  to 
be  cautious  in  recommending  that  the  amount  of 
peptone  in  the  standard  broth  be  increased.    This 


organism  showed  a  condition  the  exact  reverse  of 
that  just  reported  for  the  colon  bacillus.  Positive 
results  were  obtained  in  all  cases  where  1  gram  of 
peptone  per  liter  was  used,  while  increasing  the 
amount  of  peptone  caused  erratic  and  finally  nega- 
tive results  when  as  much  as  5  grams  per  liter  wag 
used. 

Evidently  nitrate  reduction  should  be  tested  in 
a  broth  in  which  the  organism  to  be  tested  will 
grow  vigorously.  Irregular  results  are  open  to 
suspicion  in  all  cases.  No  one  broth  can  be  used 
for  all  organisms  and  suitable  broths  must  be  de- 
vised to  fit  each  group  of  organisms.  It  is  par- 
ticularly unfortunate  to  report  an  organism  as 
lacking  the  power  to  reduce  nitrates  when  it  fails 
to  reduce  them  in  a  broth  in  which  it  does  not 
grow.  Either  such  results  should  not  be  reported 
at  all  or  reported  as  doubtful. 

Starch  Agar,   a  New   Culture   Medium  for   the 

Gonococcus:  Edwabd  B.  Veddbk. 

Starch  agar  is  a  beef -infusion  agar  (1.5  per 
cent.)  without  salt  or  peptone,  to  which  is  added 
1.0  per  cent,  of  starch,  preferably  oom-starch| 
though  potato  starch  or  tapioca  will  serve.  Beae- 
tion,  0.2-0.5  acid  to  phenolphthalein.  The  advan- 
tages of  this  medium  are  as  follows: 

1.  The  gonococcus  grows  very  freely  on  this 
medium,  producing  a  heavy  growth  suitable  for 
the  preparation  of  vaccines  or  antigens. 

2.  When  the  tubes  are  sealed  with  paraffins, 
cultures  remain  alive  upon  this  medium  for  a  long 
time,  at  least  20  days,  so  that  transfers  of  stock 
cultures  may  be  safely  made  every  two  weeks  in- 
stead of  every  three  or  four  days,  as  is  customary 
when  other  media  are  used. 

3.  This  medium  may  be  melted  and  used  in 
pour  plates  in  order  to  isolate  gonococci  in  pure 
culture  from  gonorrheal  pus. 

4.  Some  other  organisms  that  are  usually  culti- 
vated with  considerable  difficulty  grow  well  on 
this  medium;  i.  e.^  certain  strains  of  tubercle  ba- 
cilli, the  lepra  bacillus  (Duval),  and  freshly  iso- 
lated streptococci  and  pneumococci. 

5.  The  medium  is  suitable  for  routine  use  as 
practically  all  organisms  grow  as  well  or  better  on 
this  medium  as  on  plain  agar. 

The  great  simplicity  of  preparation  of  this 
medium  and  its  many  advantages  appear  to  indi- 
cate that  it  may  be  very  useful  to  many  workers. 

A  New  and  Bapid  Method  for  the  Isolation  and 
Cultivation  of  Tubercle  Bacilli  Directly  from 
the  Sputum  and  Feces,  with  the  Aid  of  Sodium 
Hydrate  and  Gentian  Violet-egg-meat  Juice 
Media:  S.  A.  Peteofp. 
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The  object  of  this  investigation  was  to  devise  a 
simple,  practical  and  reliable  method  for  the  isa- 
lation  and  cultivation  of  the  tubercle  bacillus  from 
the  sputum  and  feces.  Most  of  the  methods  em- 
ployed in  the  last  twenty  years  do  not  give  uni- 
formly positive  results. 

Taking  into  consideration  the  inhibitory  action 
of  gentian  violet  on  many  organisms,  it  was  se- 
lected as  the  most  favorable  stain. 

Preparation  of  the  Media 

I.  Meat  Juice, — ^Five  hundred  grams  of  beef 
or  veal  are  infused  in  500  cc.  of  a  15-per-cent. 
solution  of  glycerine  in  water.  Twenty-four  hours 
later  the  meat  is  squeezed  in  a  sterile  meat  press 
and  collected  in  a  sterile  beaker, 

II.  Egge, — Sterilize  the  shells  of  the  eggs  by 
immersing  for  ten  minutes  in  70  per  cent.  alcohoL 
Break  the  eggs  into  a  sterile  beaker,  mix  well  and 
filter  through  sterile  gauze.  Add  one  part  by  vol- 
ume of  meat  juice. 

III.  Gentian  Violet. — ^Add  sufficient  1  per  cent. 
alcoholic  gentian  violet  to  make  a  dilution  of  1  to 
10,000. 

Place  in  sterile  test  tubes  and  inspissate  for 
three  successive  days.  First  day  at  85^  C.  until 
all  the  medium  is  solidified.  On  the  second  and 
third  days  not  more  than  one  hour  at  76®  C. 

Method  of  Isolating  Tubercle  Bacilli  from  Sputum 
The  use  of  fresh  sputum  is  advisable.  A  mix- 
ture of  the  sputum  and  a  3-per-cent.  sodium  hy- 
drate solution  are  left  in  the  incubator  for  20-30 
minutes,  then  neutralized  to  sterile  litmus  paper 
with  normal  hydrochloric  acid,  centrifugalized  and 
the  sediment  inoculated  into  the  tubed  media. 

Method  of  Isolating   Tubercle  BacUU  from   the 

Feces 

The  isolation  of  tubercle  bacilli  from  the  feces 
is  not  an  easy  problem.  The  concentration  of  the 
sodium  hydrate  is  not  as  important  as  the  length 
of  exposure.  The  solid  food  particles  are  removed 
from  the  feces  by  dilution  with  water  and  filtra- 
tion through  gauze. 

The  filtrate  is  saturated  with  sodium  chloride 
and  at  the  end  of  half  an  hour  all  the  bacteria  will 
be  found  floating  in  a  fine  film.  This  film  is  col- 
lected and  normal  sodium  hydrate  added,  shaken 
well  and  incubated  at  37®  C.  for  3  hours.  Then 
neutralized  as  is  sputum,  centrifugalized  and  sedi- 
ment inoculated. 

The  method  presented  has  proven  very  simple 
and  accurate  for  the  isolation  of  tubercle  bacilli 
from  the  sputum.  The  partial  success  in  isolating 
and  cultivating  tubercle  bacilli  from  the  feces  may 


be  due  to  the  fact  that  many  of  the  bacilli  are 
possibly  dead. 

Comparative  Analysis  of  Several  Peptones:  B.  C. 

COLWXLL. 

An  investigation  of  the  comparative  merits  of 
four  brands  of  peptone  is  being  made  to  deter- 
mine the  advisability  of  substituting  an  American 
brand  for  Witte's  in  Standard  Methods  of  Bac- 
teriological Analysis.  The  following  table  em- 
bodies the  results  of  the  chemical  analysis. 
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The  tests  made  upon  the  peptones  to  determine 
their  relative  reliability  in  the  making  of  culture 
media  has  not  yet  covered  long  enough  time  to 
warrant  any  definite  conclusions.  However,  it  may 
be  said  that  those  peptones  containing  lactose 
seem  to  be  inferior  to  those  which  are  free  from 
lactose. 

A  New  Method  of  Precipitating  Cellulose  for  Cel- 
lulose Agar:  F.  M.  Scales. 
The  method  of  precipitating  cellulose  to  be  used 
for  the  preparation  of  cellulose  agar  is  as  follows: 
100  cc.  of  concentrated  sulphuric  acid  are  diluted 
with  60  cc.  of  distilled  water  in  a  two-liter  £r- 
lenmeyer  flask.  The  diluted  acid  should  be  cooled 
to  about  60®  to  65*"  G.  Moisten  with  water  five 
grams  of  filter  paper,  which  are  sufficient  for  one 
liter  of  cellulose  agar,  and  add  it  to  the  acid, 
which  should  be  vigorously  agitated  until  the  cel- 
lulose is  dissolved.  The  flask  is  then  filled  as 
quicky  as  possible  with  cold  tap  water.  The  pros- 
ess  of  dissolving  the  paper  and  filling  the  flask  re- 
quires about  one  minute.  The  precipitate  may  now 
be  thrown  on  a  filter  and  washed  with  distilled 

4  Lactose,  about  10  per  cent. 
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water  nntil  the  filtrate  no  longer  gives  a  test  for 
sulphuric  acid.  As  the  Toluine  of  the  suspension 
finallj  drains  down  to  about  200  c.c.  any  deposit 
cf  cellulose  on  the  filter  may  be  removed  with  a 
eamel 's-hair  brush.  A  hole  is  then  punched  in  the 
bottom  of  the  filter  and  the  whole  precipitate 
washed  out  and  made  up  to  500  c.c.^  when  it  may 
be  added  to  500  c.c.  of  1-per-cent.  agar  containing 
the  nutrient  salts.  Cellulose-destroying  bacteria 
were  plated  on  a  medium  containing  cellulose  pre- 
cipitated by  this  method  and  on  one  containing 
cellulose  from  Schweitzer  solution.  The  destruc- 
tion of  the  cellulose  was  about  the  same  in  both 
media. 

NetD  Technique  for  Studying  Hdlophytio  Organ- 
isms:  E.  F.  Ebllekman  and  N.  B.  Shith. 

1.  For  staining  flagella  from  salt  media  the 
bacteria  are  placed  in  a  salt  water  suspension, 
killed  by  addition  of  10  per  cent,  formalin,  then 
placed  in  collodion  dialyzing  tubes  and  the  soluble 
salts  removed  by  dialysis.  The  bacteria  are  thrown 
down  by  centrifuging,  and  the  residue  spread  on 
clean  slides  and  stained  by  any  method  desired. 

2.  For  isolating  bacteria  injured  by  heating  to 
42**  C,  use  silica  jelly.  This  can  not  be  mixed 
with  beef  broth  or  peptone.  When  these  nutrients 
are  desired,  pour  sterile  Petri  plates  of  beef  agar 
or  peptone  agar,  allow  them  to  harden  for  twenty- 
four  hours,  then  for  the  isolating  medium  use 
synthetic  salt  solution  and  silicic  aeid  solution,  and 
pour  this  rapidly  over  the  sterile  beef  or  peptone 
agar  plates  and  allow  to  remain  perfectly  quiet. 
The  silica  jelly  forms  a  layer  over  the  agar  layer 
and  the  nutrients  mix  by  diffusion. 

3.  Use  collodion  sacs  to  maintain  constant  sup- 
ply of  slightly  soluble  salts  in  clear  solutions  in 
bacterial  culture  flasks. 

TJie  Relative  Merits  of  the  Bubbling  Method  of 
Enumerating  Air  Bacteria:  John  J.  Wenner. 
The  writer  is  making  a  study  of  the  modified 
Petri  sand  filter  and  the  Rettger  aeroscope  bub- 
bling filter  for  the  purpose  of  determining  their 
relative  degree  of  efficiency,  simplicity  and  prac- 
tical value.  The  sand  filter  was,  at  first,  set  up  as 
described  in  a  previous  paper  by  Weinzirl  and 
Thomas  ('12).  As  this  apparatus  was  very  cum- 
bersome, it  was  soon  modified  by  discarding  one 
stopper  entirely,  holding  the  sand  in  the  tube  by 
means  of  a  tight  wire  gauze,  and  attaching  the 
aspirating  tube  directly  to  the  main  filtering  tube. 
The  great  weakness  of  the  sand  filter  is  in  the 
transference  of  the  organisms  caught  in  the  sand, 
to  the  plate,  so  as  to  be  easily  and  accurately' 
counted.     This  was  done  in  three  ways:    (1)   The 


sand  was  distributed  among  several  sterile  plates 
and  gelatin  added.  (2)  The  sand  was  transferred 
to  a  small  sterile  flask  holding  10  c.c.  of  salt  solu- 
tion and  an  aliquot  part  plated.  (3)  The  sand 
was  transferred  to  a  sterile  test-tube  holding  5  c.c. 
of  salt  solution,  thoroughly  washed,  and  the  liquid 
plated  with  an  equal  amount  of  strong  gelatin. 
This  last  method  appears  to  be  the  most  practical. 

The  Bettger  aeroscope  was  used  as  originally  de- 
scribed by  Bettger  ('10).  A  second  plate,  from 
washing  the  aeroscope  and  test-tube,  should,  in  all 
cases,  be  poured. 

The  two  filters  were  mn  simultaneously  and  con- 
secutively under  similar  conditions.  Air  was  taken 
'in  a  dusty  attic  room  and  from  a  specially  pre- 
pared box. 

Both  methods  are  equally  simple  and  both  filter 
with  a  high  degree  of  accuracy.  In  plate  pouring 
the  aeroscope  is  simpler  and  contamination  is  not 
so  easy.  Besides  the  bubbling  method  is  visible 
and  audible,  which  may  at  times  be  very  desirable. 
The  writer's  work  has  not  been  completed,  but 
from  his  results  thus  far  obtained  the  bubbling 
method  gives  him  an  excess  in  the  number  of  col- 
onies, over  the  sand  filter.  As  technique  is  very 
delicate,  a  large  number  of  tests  have  to  be  made 
for  the  results  to  be  of  any  value. 

One  of  the  great  drawbacks  in  the  practical  use 
of  the  air  filter  is  the  inconvenience  of  the  as- 
pirator. We  need  an  aspirator  that  is  easily  trans- 
ferred from  place  to  place,  one  that  is  simple  and 
yet  will  give  a  fair  degree  of  accuracy,  as  well  as 
a  uniform  and  continuous  rate  of  flow.  For  this 
purpose  the  writer  has  been  experimenting  by 
placing  two  movable  tanks  in  a  wooden  box.  The 
tanks  are  connected  with  a  rubber  tube  while 
another  tube  from  each  tank  extends  to  the  out- 
side. The  filter  is  attached  to  the  proper  tube  and 
the  water  passed  from  one  tank  to  the  other. 

Suggestions  for  Partial  Anaerobic  Cultures:  Ward 

GiLTNEE. 

Anaerobiosis  and  aerobiosis  are  relative  terms. 
The  oxygen  requirements  and  tolerance  of  micro- 
organisms present  a  gradation  from  practically  an 
absence  of  oxygen  pressure  to  many  times  atmos- 
pheric pressure.  The  lowering  of  oxygen  tension 
by  biological  means,  Nowak's  B.  subtilis  cultures, 
was  introduced  in  connection  with  the  growth  of 
Bact.  abortus,  an  organism  requiring  a  slightly 
lower  oxygen  pressure  than  atmospheric.  In  this 
method  the  oxygen -consuming  culture  and  Ba<:t. 
abortus  are  usually  grown  in  vitro  separately,  the 
two  cultures  being  placed  in  a  Novy  or  similar 
sealed  jar.     A  simpler  method  is  desirable.     Be- 
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centlj  Geo.  D.  Horton^  has  proposed  to  grow  both 
organisms  on  adjacent  agar  slants  separated  b^  a 
glass  slide  in  the  same  test  tube. 

We  suggest  the  following  special  tubes  in  which 
the  culture  surfaces  may  be  kept  separate  while 
the  air  chamber  is  continuous  or  freely  communi- 
cating between  the  sides.  U  tube  with  perforated 
corks  and  U  capillary  tube  U  and  H  tube.  Prob- 
ably the  H  tube  will  prove  the  most  satisfactory. 
The  communicating  cross  tube  should  be  as  short 
as  possible  so  that  the  double  tube  may  be  held  in 
the  hand  as  conyeniently  as  an  ordinary  test  tube. 
Different  media  may  be  used  on  either  side,  either 
solid  or  liquid  or  a  medium  one  side  and  some 
chemical  on  the  other.  The  tubes  should  be 
plugged  with  rubber  stoppers  or  sealed  with  paraf- 
fin or  wax. 

Da.  A.  Pabsxb  Hitchens, 

Secretary 
(To  he  eontintied) 


SOCIETIES   AND   ACADEMIES 

THE   BIOLOGICAL    SOCIETY   OV   WASHINGTON 

The  538th  meeting  of  the  society  was  held  in 
the  Assembly  Hall  of  the  Cosmos  Club,  Saturday, 
March  20,  1915,  called  to  order  by  President 
Bartsch  at  8  p.m.,  with  45  persons  present. 

Under  heading  Brief  Notes,  General  Wilcox 
called  attention  to  a  Cedar  of  Lebanon  near  Jack- 
son's statue  in  Xjafayette  Square. 

The  first  pax>er  of  the  regular  program  was  by 
T.  S.  Palmer,  "Notes  on  the  Importation  of  For- 
eign Birds."  The  speaker  discussed  the  subject 
with  special  reference  to  canaries,  ^parrots  and 
game  birds.  He  stated  that  about  500  permits  for 
importation  of  birds  are  issued  annually  by  the 
Department  of  Agriculture,  the  number  of  birds 
imported  a  year  amounts  to  about  half  a  million; 
as  high  as  17,000  birds  have  arrived  in  a  single 
day;  the  number  of  species  imported  is  about 
1,500;  canaries  constitute  by  far  the  largest  num- 
ber brought  in.  Methods  of  breeding  birds,  caring 
for  them  in  transit,  selecting  and  teaching  singers 
and  talkers  were  explained.  Dangers  of  importing 
contagious  diseases  as  the  "quail  disease"  and 
methods  of  quarantining  were  pointed  out.  The 
effect  of  the  European  war  on  the  importation  of 
birds  was  commented  upon.  Dr.  Palmer's  paper 
was  discussed  by  the  chair.  Dr.  Stiles  and  Mr. 
Gk>ldman. 

The  second  paper  was  by  Ned  Dearborn,  '  *  Notes 
on  the  Breeding  of  Minks  in  Captivity."  Among 
the  habits  of  the  mink  attention   was  called   to 

^Jour.  Inf.  Dis.,  Vol.  15,  No.  1,  July,  1914. 


their  profound  diurnal  sleep,  cries  emitted,  poly- 
gamous nature,  and  cat-like  character  of  food. 
The  speaker  stated  that  the  period  of  gestation  was 
found  to  be  42  days,  number  of  young  at  birth  1 
to  8;  eyes  of  young  remain  closed  for  one  month 
after  birth;  young  may  be  weaned  at  6  weeks; 
minks  breed  when  a  year  old;  and  their  fur  is 
suitable  for  market  at  a  year  and  a  half,  experi- 
ments showed  that  different  types  of  diet  had  no 
effect  on  quality  of  fur.  Speaker  concluded  that 
breeding  of  minks  for  commercial  purposes  was 
possible.  Dr.  Dearborn's  paper  was  discussed  by 
Messrs.  Wetmore,  A.  B.  Baker  and  Cooke. 

The  third  and  last  paper  was  by  M.  W.  Lyon, 
Jr.,  "EndartKBba  gingivdlis  and  Pyorrhea."  The 
speaker  discussed  the  cause  of  pyorrhea  or  Bigg's 
disease,  the  Endamoeiba  gingivaiis,  recently  discov- 
ered by  Dr.  Allen  J.  Smith  and  others.  He  called 
attention  to  the  pathologic  lesions  produced  by  the 
Endamodba  and  by  the  various  bacteria  associated 
with  it;  mentioned  the  amosbicidal  action  of  emetin 
hydrochlorid  administered  systemically  or  lo- 
cally; and  reviewed  some  of  the  early  references 
to  the  EndamoBba  before  it  was  considered  the 
cause  of  pyorrhea.  The  paper  was  illustrated  by 
lantern  slides  of  Gros's  original  drawing  of  the 
organism,  and  of  several  photomicrographs  and 
drawings  of  living  and  stained  Endam<Bbas,  bacilli 
and  spirochetes  from  a  case  of  pyorrhea.  Dr. 
Lyon's  paper  was  discussed  by  Dr.  Stiles  and  Mr. 
GK)ldman. 

M.  W.  Lyon,  Je., 
Recording  Secretary 

Washington,  D.  C. 

the  new  obleans  academy  of  sciences 

The  annual  meeting  of  the  academy  was  held 
on  Wednesday,  March  10,  in  Stanley  Thomas  Hall, 
Tulane  University.  The  following  officers  were 
elected  for  the  coming  year:  President,  Dr.  Gustav 
Mann;  First  Vice-president,  Dr.  B.  B.  Bean;  Sec- 
ond Vice-president,  Dr.  W.  O.  Seroggs;  Treasurer, 
Mrs.  E.  J.  Northrup;  Librarian,  Professor  H.  F. 
Bugan;  Secretary,  B.  S.  Cocks.  The  paper  of  the 
evening  was  read  by  Dr.  C.  W.  Duval  on  "Mod- 
em Conceptions  which  Tend  to  Explain  the  Occur- 
rence of  Secondary  Infection  in  Typhoid  Fever 
and  Tuberculosis."  There  was  considerable  dis- 
cussion of  the  paper  in  which  Drs.  Mann,  Lemann, 
Friedrichs  participated.  At  the  close  of  the  meet- 
ing refreshments  were  served  and  the  Academy 
adjourned. 

B.  S.  Cocks, 
Secretam 
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TME  CONTBIBUTION  OF  THE  CHEMIST  TO 

THE  INDUSTBIAL  DEVELOPMENT 

OF  THE  UNITED  STATES^ 

Since  the  outbreak  of  the  European  War, 
the  American  public  has  been  led,  adroitly 
or  otherwise,  to  believe  that  industrial 
chemistry,  that  is,  the  industrial  activity 
of  the  chemist,  is  limited  to  coal-tar  dyes 
and  that  nothing  should  be  regarded  as  in- 
dustrial chemistry  that  does  not  deal  with 
the  manufacture  of  these  dyes.  Nothing 
could  be  further  from  the  truth. 

While  it  is  true  that  the  manufacture  of 
coal-tar  dyes  forms  an  important  branch 
of  industrial  chemistry,  or  of  chemical  in- 
dustry, whichever  you  will,  it  by  no  means 
forms  the  whole  of  it  or  even  a  preponder- 
ating part  of  it. 

Prom  the  economic  point  of  view,  eco- 
nomic effect  and  economic  result  is  the 
measure  to  apply  in  determining  economic 
importance  and  not  the  intellectual  or  sci- 
entific labor  involved  in  the  creation  of 
that  result. 

Prom  a  strictly  economic  point  of  view 
coal-tar  dyes  can  hardly  be  said  to  be  vital 
or  essential  and  by  that  I  mean  that  we 
can  get  along  without  them  and  not  suffer 
great  hardship,  personal  or  otherwise; 
an3rthing  of  less  need  than  that  can  hardly 
be  called  an  economic  necessity. 

THE   chemist  and   HIS   WORK 

The  American  public  has  seemingly 
given  too  little  consideration  to  those  in- 
dustries of  this  country  that  make  use  of 
chemical  knowledge  and  experience  in  the 

1  Fram  the  public  address  at  the  fiftieth  meeting 
of  the  American  Ghemical  Society,  New  Orleans, 
March  31  to  April  3,  1915. 
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manufacture  or  utilization  of  products  and 
yet  these  are  the  ones  that  compose  chem- 
ical industry  or  industrial  chemistry. 

For  the  present,  permit  me  to  give  in  a 
few  words  the  substance  of  the  impressive 
series  of  papers  presented  at  the  meetings 
of  this  forenoon  and  this  afternoon,  and, 
as  this  presentation  is  being  made,  please 
have  in  mind  the  question  as  to  whether 
you  would  prefer  to  have  the  United  States 
able  to  produce  all  of  its  requirements  of 
coal-tar  dyes  and  not  able  to  produce  any 
of  the  various  things  which  I  am  about  to 
mention. 

According  to  this  i^mposium  there  are 
at  least  nineteen  American  industries  in 
which  the  chemist  has  been  of  great  help, 
either  in  founding  the  industry,  in  develop- 
ing it,  or  in  refining  the  methods  of  control 
or  of  manufacture,  thus  rendering  profit 
more  certain,  costs  less  high  and  output 
uniform  in  standard  amount  and  quality. 

The  substitution  of  accurate,  dependable 
and  non-failing  methods  of  operation  for 
''rule  of  thumb"  and  "helter-skelter" 
methods  must  appeal  to  every  manufac- 
turer as  a  decided  advancement  and  a 
valuable  contribution. 

NINETEEN   AMERICAN   CHEMICAIi  INDUSTBIES 

In  presenting  to  you  these  various  con- 
tributions of  the  chemist,  I  by  no  means 
wish  to  be  understood  as  in  any  wise  mini- 
mizing or  reducing  the  contributions  made 
to  the  final  result  by  others,  such  as  mer- 
chants, bankers,  engineers,  bacteriologists, 
electricians,  power-men  and  the  like;  all 
that  I  wish  to  emphasize  is  that  the  chemist 
did  make  a  contribution,  and  to  that  ex- 
tent he  is  entitled  to  credit  and  acknowl- 
edgment. 

The  chemist  has  made  the  ivine  industry 
reasonably  independent  of  climatic  condi- 
tions; he  has  enabled  it  to  produce  sub- 
stantially the  same  wine,  year  in  and  year 


out,  and  no  matter  what  the  weather;  he 
has  reduced  the  spoilage  from  25  per  cent, 
to  0.46  per  cent,  of  the  total;  he  has  in- 
creased the  shipping  radius  of  the  goods 
and  has  made  preservatives  unnecessary. 

In  the  copper  industry  he  has  learned 
and  has  taught  how  to  make  operations  so 
constant  and  so  continuous  that  in  the 
manufacture  of  blister  copper  valuations 
are  less  than  $1.00  apart  on  every  $10,000 
worth  of  product  and  in  refined  copper  the 
valuations  of  the  product  do  not  diflEer  by 
more  than  $1.00  in  every  $50,000  worth  of 
product.  The  quality  of  output  is  main- 
tained constant  within  microscopic  differ- 
ences. 

Without  the  chemist  the  com  products 
industry  would  never  have  arisen  and  in 
1914  this  industry  consumed  as  much  com 
as  was  grown  in  that  year  by  the  nine 
states  of  Maine,  New  Hampshire,  Vermont, 
Massachusetts,  Rhode  Island,  Connecticut, 
New  York,  New  Jersey  and  Delaware  com- 
bined; this  amount  is  equal  to  the  entire 
production  of  the  state  of  North  Carolina 
and  about  80  per  cent,  of  the  production 
of  each  of  the  States  of  Georgia,  Michigan 
and  Wisconsin;  the  chemist  has  produced 
over  100  useful  commercial  products  from 
com,  which,  without  him,  would  never 
have  been  produced. 

In  the  asphalt  industry  the  chemist  has 
taught  how  to  lay  a  road  surface  that  will 
always  be  good,  and  he  has  learned  and 
taught  how  to  construct  a  suitable  road 
surface  for  different  conditions  of  service. 

In  the  cottonseed  oil  industry,  the  chem- 
ist standardized  methods  of  production,  re- 
duced losses,  increased  yields,  made  new 
use  of  wastes  and  by-products  and  has 
added  somewhere  between  $10  and  $12  to 
the  value  of  each  bale  of  cotton  grown. 

In  the  cement  industry,  the  chemist  has 
ascertained  new  ingredients,  has  utilized 
theretofore  waste  products  for  this  pur- 
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pose,  has  reduced  the  waste  heaps  of  many 
industries  and  made  them  his  starting  ma- 
terial; he  has  standardized  methods  of 
manufacture,  introduced  methods  of  chem- 
ical control  and  has  insured  constancy  and 
permanency  of  quality  and  quantity  of 
output. 

In  the  sugar  industry,  the  chemist  has 
been  active  for  so  long  a  time  that  ''the 
memory  of  man  runneth  not  to  the  con- 
trary." The  sugar  industry  without  the 
chemist  is  unthinkable. 

The  Welsbach  mantle  is  distinctly  a  chem- 
ist's invention  and  its  successful  and  eco- 
nomical manufacture  depends  largely  upon 
chemical  methods.  It  would  be  difficult  to 
give  a  just  estimate  of  the  economic  effect 
of  this  device  upon  illumination,  so  great 
and  valuable  is  it. 

In  the  textile  industry,  he  has  substi- 
tuted uniform,  rational,  well  thought-out 
and  simple  methods  of  treatment  of  all  the 
various  textile  fabrics  and  fibers  where 
mystery,  empiricism,  *'rule  of  thumb"  and 
their  accompanying  uncertainties  reigned. 

In  the  fertilizer  industry,  it  was  the 
chemist  who  learned  and  who  taught  how 
to  make  our  immense  beds  of  phosphate 
rock  useful  and  serviceable  to  man  in  the 
enrichment  of  the  soil ;  he  has  taught  how 
to  make  waste  products  of  other  industries 
useful  and  available  for  fertilization  and 
he  has  taught  how  to  make  the  gas  works 
contribute  to  the  fertility  of  the  soil. 

In  the  soda  industry,  the  chemist  can 
successfully  claim  that  he  founded  it,  de- 
veloped it,  and  brought  it  to  its  present 
state  of  perfection  and  utility,  but  not 
without  the  help  of  other  technical  men; 
the  fundamental  ideas  were  and  are  chem- 
ical. 

In  the  leather  industry,  the  chemist  has 
g^ven  us  all  of  the  modem  methods  of 
mineral  tanning  and  without  them  the 
modem  leather  industry  is  unthinkable. 


In  the  case  of  vegetable-tanned  leather  he 
has  also  stepped  in,  standardized  the  qual- 
ity of  incoming  material  and  of  outgoing 
product. 

In  the  flour  industry  the  chemist  has 
learned  and  taught  how  to  select  the  proper 
grain  for  specific  purposes,  to  standardize 
the  product  and  how  to  make  flour  avail- 
able for  certain  specific  culinary  and  food 
purposes. 

In  the  breunng  industry,  the  chemist  has 
standardized  the  methods  of  determining 
the  quality  of  incoming  material  and  of 
outgoing  products,  and  has  assisted  in  the 
development  of  a  product  of  a  quality  far 
beyond  that  obtaining  prior  to  his  entry 
into  that  industry. 

In  the  preservation  of  foods,  the  chemist 
made  the  fundamental  discoveries;  up  to 
twenty  years  ago,  however,  he  took  little  or 
no  part  in  the  commercial  operations,  but 
now  is  almost  indispensable  to  commercial 
success. 

In  the  water  supply  of  cities,  the  chem- 
ist has  put  certainty  in  the  place  of  uncer- 
tainty ;  he  has  learned  and  has  shown  how, 
by  chemical  methods  of  treatment  and  con- 
trol, raw  water  of  varying  quality  can  be 
made  to  yield  potable  water  of  substantially 
uniform  composition  and  quality. 

The  celluloid  industry,  and  the  nitro- 
cellulose industry,  owe  their  very  existence 
and  much  of  their  development  to  the 
chemist. 

In  the  glass  industry  the  chemist  has 
learned  and  taught  how  to  prepare  glasses 
suitable  for  the  widest  ranges  of  uses  and 
to  control  the  quality  and  quantity  of  the 
output. 

In  the  pulp  and  paper  industry  the  chem- 
ist made  the  fundamental  observations,  in- 
ventions and  operations  and  to-day  he  is  in 
control  of  all  the  operations  of  the  plant 
itself;  to  the  chemist  also  is  due  the  cheap 
production  of  many  of  the  materials  enter- 
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ing  into  this  industry  as  well  as  the  in-  this  amounts  to  about  15  eents  per  person 

creased  and  expanding  market  for  the  pro-  per  year. 

duct  itself.  Now,  which  would  you  rather  have,  these 

thirteen  industries  with  their  $2,500,000,000 

THE  STATiSTiCAii  POSITION  worth  of  manufactured  product  or  the  coal- 

For  the  census  year  of  1909  the  wage-  tar  dye  industry  with  its  $100,000,000  of 

earners  and  the  value  of  manufactured  product  t    The  number  of  persons  employed 

products  and  the  value  added  by  manufa&-  in  these  above  thirteen  industries  is  in  ex- 

ture  in  twelve  of  these  industries  and  in  the  cess  of  500,000;  the  entire  world's  supply 

manufacture  of  chemicals  is  given  in  Table  of  coal-tar  dyes  is  made  by  fewer  than  40,- 

la.  000  people.   Which  would  you  rather  have  I 

TABLE  la 

Value  Added  tj 

W«c«-eArnen  Product  Valne                   Maimfactpre 

Wine 1,911                     $13,120,846                     $6,495,313 

Copper   15,628                     378,805,974                     45,274,336 

Fertilizer   18,310                     103,960,213                     34,438,293 

Textiles    ....i 44,046                       83,556,432                     48,295,131 

Canned  and  preserved  foods 59,968                     157,101,201                     55,278,142 

Cottonseed  oU  17,071                     147,867,894                     28,034,419 

Cement    26,775                      63,205,455                     33,861,664 

Sugar   20,730                     327,371,780                     52,523,806 

Brewing  54,579                     374,730,096                  278,134,460 

Leather    62,202                     327,874,187                     79,595,254 

Glass 68,911                       92,095,203                     59,975,704 

Paper  and  wood  pulp 75,978                     267,656,964                   102,214,623 

Chemicals   (strictly)    23,714                     117,688,887                     53,567,351 

Totals 529,823                $2,455,035,132                 $897,688,496 

TABLE  lb 

Iron  and  steel 278,505                $1,377,151,817                $399,013,072 

Petroleum  refining 13,929                     236,997,659                     37,724,257 

Lead  smelting  and  refining 7,424                     167,405,650                     15,442,628 

Illuminating  and  heating  gaa 37,215                    166,814,371                  114,386,257 

Confectionery    44,638                     134,795,913                     53,645,140 

Paint  and  varnish 14,240                     124,889,422                     45,873,867 

Soap   12,999                     111,357,777                     39,178,359 

Carpets  and  rugs 33,307                       71,188,152                     31,625,148 

Explosives   6,274                       40,139,061                     17,328,113 

Zinc  smelting  and  refining 6,655                       34,205,894                      8,975,893 

Turpentine  and  rosin 39,511                       25,295,017                     20,384,174 

Oil  cloth  and  linoleum 5,201                       23,339,022                       7,788,921 

Chocolate  and  cocoa >  2,826                      22,390,222                      8,867,162 

Baking  powder  and  yeast 2,155                       20,774,588                     11,436,603 

Dvestuffs  and  extracts 2,397                       15,954,574                      6,270,923 

Blacking,  cleansing  and  polishing  preparations  . .  2,417                       14,679,120                      7,716,728 

Wood  distillation  other  than  turpentine 2,721                         9,736,998                      3,861,147 

Oleomargarine  606                        8,147,629                      1,650,997 

Totals  513,020                $2,605,262,886                 $829,052,389 

Total  for  31  chemical  industries 1,042,843  $5,060,298,015              $1,726,740,885 

Total  for  all  industries 6,615,046  $20,672,051,870              $8,529,260,992 


AMERICAN  INDUSTRIES  VS.  COAL-TAR  DYES 

A  most  liberal  estimate  of  the  market 
value  of  the  world's  entire  production  of 
coal-tar  dyes  places  it  under  $100,000,000; 
the  entire  consumption  in  the  United  States 
is  less  than  $15,000,000,  duty  included,  and 


These  thirteen  industries  employ  8  per 
cent,  of  all  wage-earners  in  manufacturing^ 
enterprises  in  the  United  States,  produce 
12  per  cent,  of  the  total  value  of  manu- 
factured product  and  10.5  per  cent,  of  the 
total   value    added   by   manufacture.    In 
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other  words,  the  chemist  engaged  in  these 
thirteen  pursuits  plays  an  important,  if 
not  indispensable  part  in  the  lives  of  8  per 
cent,  of  our  wage-earners  and  affects  12 
per  cent,  of  our  manufacture-values  and 
10.5  per  cent,  of  our  values  added  by  manu- 
facture. But  the  total  number  of  chemists 
makes  up  only  about  0.01  per  cent,  of  the 
population  of  the  United  States. 

NO  NATION  CAN  DO  BVEBYTHING  ITSBLP 

Of  course,  it  may  be  said  that  having 
made  all  these  other  things,  there  is  no  ex- 
cuse why  the  American  should  not  make 
eoal-tar  dyes  in  addition.  Perhaps  so;  but 
nations,  like  individuals,  can  not  each  have 
or  do  everything.  If  each  nation  could  do 
everything  equally  as  well  as  every  other 
nation,  there  would  be  no  occasion  what- 
ever for  international  business.  As  this 
world  is  constituted,  each  nation  does  that 
which  it  can  do  the  best  and  trades  off  the 
product  for  what  some  other  nation  can  do 
better  than  it,  and  both  sides  are  satisfied 
and  make  a  profit;  this  is  the  same  as  the 
relationship  between  individuals.  The 
shoemaker  can  make  shoes  better  than  he 
ean  bake  bread;  he  makes  shoes  and  ex- 
changes part  of  his  income  with  the  baker 
for  bread  which  the  baker  has  made. 

If  American  chemists  can  operate  these 
industries  better  than  or  as  well  as  other 
nations,  it  is  no  real  ground  for  criticism 
that  they  can  not  do  everything  better  than 
any  other  nation,  any  more  than  the  shoe- 
maker is  to  be  criticized  because  he  can  not 
make  as  good  a  suit  of  clothes  as  can  the 
tailor.  If  you  want  the  shoemaker  to  be 
able  to  make  a  suit  of  clothes  as  well  as  the 
tailor  you  must  provide  him  with  the  op- 
portunity to  learn  how  to  tailor  and  take 
care  of  him  while  he  is  learning,  and  no 
doubt  his  suit  of  clothes  will  cost  him  more 
than  it  would  cost  an  established  tailor  to 
turn  out  the  same  kind  of  a  suit  of  clothes, 


and  you  must  again  help  your  shoemaker 
while  he  is  trying  to  market  his  suit  of 
clothes  against  the  established  tailor. 

EIGHTEEN   ADDITIONAL   AMERICAN    CHEMICAIi 

INDUSTRIES 

The  above  nineteen  American  industries 
referred  to  by  no  means  comprise  all  the 
American  industries  in  which  the  chemist 
ean  be  of  help  and  of  assistance.  Many 
more  are  open. 

A  search  through  the  census  for  1909  dis- 
closes the  eighteen  additional  industries 
listed  in  Table  lb  which  make  use  of  chem- 
ists in  the  control  of  their  operations. 

In  these  eighteen  additional  industries 
the  chemist  affects  8  per  cent,  of  our  wage- 
earners,  12.6  per  cent,  of  our  manufacture 
values  and  9.7  per  cent,  of  our  values  added 
by  manufacture.  For  these  thirty-one  in- 
dustries, then,  the  0.01  per  cent  of  chemists 
of  our  population  directly  affect  16  per 
cent,  of  our  wage-earners,  24.6  per  cent,  of 
our  manufacture  values  and  20.2  per  cent, 
of  our  values  added  by  manufacture. 

This,  therefore,  is  a  measure  of  the  in- 
fluence of  the  chemist  upon  the  industrial 
development  of  the  United  States ;  however 
gratifying  this  result  is,  it  is  nevertheless 
true  that  many  other  industries  could  em- 
ploy chemical  control  to  great  advantage, 
if  they  only  would,  and  many  establish- 
ments under  the  above  cited  industries 
could,  if  they  would,  make  use  of  chemical 
control.  There  is  plenty  of  work  left  for 
the  chemist  to  do  in  these  industries  to 
keep  him  fully  and  profitably  engaged. 
This  being  so,  why  should  he  not  continue 
to  direct  his  energies  to  improving  those 
things  that  he  already  can  do,  rather  than 
attempt  new  and  exotic  things  which  others 
can  do  better  than  he! 

THE  FOREIGN  BUSINESS 

So  much  for  our  internal  relations.  How 
about  our  international  relations?    To  an- 
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8wer  this  question  I  will  use  the  official 
classification  of  the  German  government  as 
to  what  constitutes  products  of  and  for 
chemical  industry  and  also  the  same  gov- 
ernment's corresponding  figures  for  1913. 

No  two  countries,  speaking  through  their 
statistical  departments,  have  the  same  work- 
ing definition  of  chemical  industry.  None 
of  the  official  classifications  is  as  compre- 
hensive as  is  the  official  (German  classifica- 
tion. So  far  as  the  exchange  of  products 
and  commodities  involved  in  chemical  pur- 
suits is  concerned,  the  German  classifica- 
tion shows  a  total  of  442  items  of  which  229 
are  involved  in  international  trade  between 
Germany  and  the  United  States.  Accord- 
ing to  these  figures  and  this  classification, 
the  United  States  imported  from  Germany 
in  1913,  $60,860,880,  and  exported  to  Ger- 
many $156,036,090,  or  a  total  business  of 
$216,896,970,  with  a  balance  in  favor  of 
the  United  States  of  $95,175,210.  I  have 
selected  from  this  1913  list  of  items  of  busi- 
ness between  Germany  and  this  country 
those  whose  gross  is  $400,000  per  annum 
or  over  (Table  II). 

It  is  interesting  to  note  that  we  seU  Ger- 
many more  lard  than  Germany  sells  us  of 
potash  and  aniline  and  other  coal-tar  dyes 
put  together;  that  we  sell  Germany  half 
again  as  much  refined  petroleum  as  it  sells 
us  aniline  and  other  coal-tar  dyes ;  that  we 
sell  Germany  practically  the  same  amount 
of  pig  and  scrap  lead  as  Germany  sells  us 
of  alizarin  and  anthracene  dyes;  that  we 
sell  Germany  almost  as  much  paraffine  as 
Germany  sells  us  of  indigo;  and  so  on 
through  the  list. 

RELATIVE  QUALITIES  OF  IMPORTS  AND  EXPORTS 

Of  course,  it  will  be  contended  that  the 
things  that  we  sell  Germany  are,  from  a 
chemical  point  of  view,  less  refined,  i,  e,, 
involve  less  hard  chemical  intellectual  work 
than  do  our  imports  from  Germany.    But, 


is  most  of  the  potash,  which  is  practically 
mined  from  the  ground  in  Germany,  any 
more  of  a  refined  product  than  the  phos- 
phate rock  we  sell  themf  Does  it  not  in- 
volve quite  as  much  chemical  ingenuity  to 
produce  good  illuminating  oil  from  petro- 
leum as  it  does  to  produce  many  of  the 
coal-tar  dyesf  There  is  no  question  that 
the  general  position  above  outlined  is  cor- 
rect, namely,  that  our  products,  as  a  whole, 
are  less  refined  than  those  that  we  get,  ajs  a 
whole,  from  (Germany,  but  is  that  not  true 
practically  throughout  our  entire  export 
and  import  business  f  Are  not  the  textiles 
we  export  of  a  lower  grade  than  those  we 
import  T  Are  not  our  leather  products  less 
refined  than  those  we  buy?  And  so  on 
down  the  list.  That  being  so,  why  pick  out 
the  chemist  as  a  special  mark  for  criticism 
when  he  is  at  least  up  to  the  average  of  his 
surroundings  } 

In  1913  the  total  foreign  business  of  the 
United  States  amounted  to  $4,277,348,909, 
and  the  excess  of  exports  of  all  kinds  over 
imports  of  all  kinds  amounted  to  $691,- 
271,949. 

The  trade  in  chemicals  and  products  of 
and  for  chemical  industry  between  the 
United  States  and  Germany  in  1913  fur- 
nished 5  per  cent,  of  that  total  of  inter- 
national business  and  provided  13.8  per 
cent,  of  the  balance  of  trade. 

THB   INFLUENCE   OF    THE    CHEMIST 

The  symposium  of  papers  presented  to- 
day constitutes  a  record  of  proud  achieTO- 
ment,  of  solid  accomplishment  in  nineteen 
different  branches  of  American  industrial 
activity,  to  which  advance  the  application 
of  chemical  knowledge,  chemical  principles 
and  chemical  experience  by  American 
chemists,  has  contributed  a  noble  share  and 
an  effective  part.  It  is  perhaps  true  that 
much  of  that  progress  would  have  come 
without  the  American  chemist,  but  it  is 
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V.  a.  ChenUodl 
G.  S.  Imports  from  OennAny 

1  Potaah  salts 

2  Aniline  and  other  coal-tar  dyes 


3  Gaontchoac 

4  StraWy  esparto  and  other  fibers; 

paper  stock 

5  Alizarin  and  anthracene  dyes 

6  Indigo 


7  Pl&tinnni  and  allied  metals 

8  Hops 

9  Miscellaneous  volatile  oils 

10  Tin  and  tin  scrap 

11  Potassium  and  sodimn  cyanide 

12  Chrome,  tungsten,  etc. 

13  Superphosphates 

14  Beet  sugar,  refined 


15  Alkaloids  exc.  quinine 

16  Toilet  and  tooth  powders 


17  Lime-nitrogen,  etc. 

18  Potash  carbonate 


19  Perro-Al,  Cr,  Mn  and  Ni 

20  Potassium  magnesium  sulfate 

21  Gold  ores 

22  Beet  sugar,  raw 

23  Aniline  oil  and  salt 

24  Bronze  and  metal  colors 

25  aiue 

26  Aluminum  plates  and  metal 

27  Quinine  and  its  salts 

28  Terpineol  and  allied  synthetics 

29  Gelatin 

equally  tme  that  under  those  conditions 
the  advance  wonid  have  been  much  slower 
and  also  much  of  what  has  been  accom- 
plished would  never  have  happened  at  all 
without  the  faithful,  enthusiastic  and  alert 
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TABT.F.  n 

rode  with  Germany  {1913) 

Jne  in  U.  8.  Money 

U.  8.  Exports  to  Germany 

$75,000,000 

1  Ooppor 

26,700,000 

2  Tiard 

18,819,000 

12,690,000 

3  Befined  petroleum 

7,290,000 

4,970,000 

4  Phosphate  rock 

4,880,000 

5  Oleomargarine 

4,585,000 

6  Turpentine  rosin 

4,460,000 

7  Mineral  lubricants 

3,840,000 

8  Spirits  turpentine 

2,582,000 

2,220,000 

9  Crude  benzine 

2,171,000 

10  Beef  tallow  (prime) 

1,744,000 

11  Nickel  and  nickel  coin 

1,649,000 

1,550,000 

12  Cotton-seed  oil 

1,463,000 

1,421,000 

13  Pig  lead  and  scrap 

1,319,000 

1,231,000 

14  Crude  and  hard  paraffin 

1,162,000 

15  Acetate  of  lime 

1,120,000 

952,000 

941,000 

903,000 

16  Tin  and  tin  scrap 

900,000 

845,000 

784,000 

766,000 

724,000 

17  Crude  wood  alcohol 

716,000 

695,000 

18  Carbides 

673,000 

19  Miscellaneous  volatile  oils 

672,000 

658,000 

656,000 

20  Heavy     benzine     and     pate^t 

naphtha 

635,000 

632,000 

617,000 

21  Lubricants  of  fats  and  oils 

579,000 

22  Beef  and  mutton  tallow 

567,000 

509,000 

506,000 

506,000 

23  Copper  alloys 

492,000 

476,000 

473,000 

471,000 

454,000 

436,000 

422,000 

24  Portland  cement 

409,000 

403,000 

cooperation  of  the  American  chemists  on 
the  job.  With  such  a  record,  the  American 
chemist  can  hold  up  his  head  with  pride  and 
self -confidence,  firm  in  the  belief,  and  war- 
ranted in  his  conviction  that  he  has  done 
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a  man's  work,  in  a  man's  way,  that  he  has 
not  been  an  idler,  nor  a  sloth,  nor  a  drone, 
bnt  that  he  has  been  one  of  the  busiest  of 
busy  workers,  with  a  keen  eye  and  an  alert 
intellect,  always  searching  for  an  oppor- 
tunity for  the  betterment  of  his  industry, 
and  for  improvement  of  the  conditions  of 
his  f  ellowman. 

GERMAN   SUPBEMAGY 

That  the  chemist  has  not  done  more  is 
by  no  means  due  to  any  unwillingness.  It 
is  due  in  the  largest  part  to  the  apathetic 
attitude  of  those  in  charge  of  the  manage- 
ment of  many  of  our  industrial  enterprises 
requiring  chemical  knowledge  in  their  ex- 
ploitation. Many  of  these  men  in  respon- 
sible positions  do  not  have  a  chemical  edu- 
cation even  along  the  lines  in  which  they 
are  financially  active.  In  those  cases  chem- 
ical novelties  and  chemical  problems  are  not 
passed  upon,  on  their  merits,  by  chemists 
or  by  men  with  a  chemical  point  of  view, 
but  by  merchants,  by  lawyers  and  by  bank- 
ers, men  who,  by  their  very  training,  are 
not  capable  of  taking  the  chemist's  point 
of  view,  of  having  the  chemist's  sense  of 
proportion,  and  are  unwilling  to  take  a 
chemist's  chance  in  a  chemist's  way. 
Therein  lies,  perhaps  more  than  in  any 
other  one  thing,  the  reason  for  Germany's 
supremacy  in  most  of  the  branches  of 
chemical  industry.  That  also  is  the  reason 
for  the  success  of  a  great  many  of  our  own 
huge  transportation,  electrical  and  chem- 
ical enterprises.  The  business  is  run  by 
men  who  know  it  from  the  technical  point 
of  view.  Railroads  are  run  by  men  who 
know  the  railroads  from  the  operating  and 
construction  point  of  view ;  electrical  enter- 
prises by  men  who  know  the  business  from 
the  electrical  engineer's  point  of  view,  and 
they  make  their  enterprises  take  their  busi- 
ness chances  in  a  transportation  way,  and 
in  an  electrical  way.    Practicjally  all  of  our 


chemical  enterprises  that  have  been  man- 
aged in  the  same  manner  have  also  been 
successful,  but  there  is  still  great  room  for 
improvement,  and  just  as  soon  ajs  that  im- 
provement is  accomplished,  just  so  soon, 
and  no  sooner,  will  there  be  less  and  less 
talk  about  the  incompetency  of  the  Amer- 
ican chemist.  Gkrman  chemical  enterprises 
are  run  and  managed  by  chemists. 

Some  jesLTB  ago  I  was  thrown  in  com- 
pany with  a  very  successful  meat  packer, 
and  a  very  successful  metallurgist;  the 
packer  asked  me  when  chemists  would  make 
glycerin  synthetically  and  make  it  cheap, 
as  the  price  of  glycerin  was  getting  to  be 
altogether  too  high ;  the  metallurgist  asked 
me,  rather  impatiently,  what  elements  make 
up  glycerin;  somewhat  dazed,  I  replied, 
** Carbon,  hydrogen  and  oxygen."  There- 
upon the  metallurgist  said  to  the  packer, 
*  ^  Why,  carbon  is  coal,  hydrogen  and  oxygeaa. 
are  water,  both  are  plentiful  and  cheap;  I 
do  not  see  why  these  chemists  can  not  mix 
coal  and  water  and  produce  glycerin."  I 
felt  that  my  life  was  altogether  too  short 
to  attempt  to  educate  those  two  very  suc- 
cessful men  to  a  proper  appreciation  of  the 
difficulties  of  converting  coal  and  water 
into  glycerin.  This  metallurgist's  answer 
to  the  packer  might  with  equal  truth  have 
referred  to  such  dissimilar  things  as  wood 
alcohol,  grain  alcohol,  vinegar,  olive  oil, 
castor  oil,  whale  oil,  starch,  camphor,  cane 
sugar,  beet  sugar,  grape  sugar,  carbolic 
acid,  alizarin,  and  host  upon  host  of  sim- 
ilarly different  things.  I  do  not  know 
whether  that  packer,  when  he  got  home, 
told  his  chemist  to  take  a  hunk  of  coal  and 
drop  it  into  a  bucket  of  water,  and  make 
glycerin.  I  hope,  for  the  chemist's  sake, 
that  he  did  not  give  him  that  task. 

THE  RESPONSIBIIirrY  OF   KANAGEBS 

If  there  is  such  a  misconception  of  the 
chemistry  underlying  their  own  products 
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of  manufacture  on  the  part  of  many  of  our 
manufacturers,  as  this  meat  packer  dis- 
played, and  if  the  general  chemical  view- 
point of  the  managers  of  many  of  our  chem- 
ical industries  is  as  confused  and  un- 
founded as  was  the  view  of  this  metal- 
lurgist, then  it  is  no  wonder  that  American 
chemical  enterprises  are  behind  some  other 
countries ;  the  real  wonder  is  that  we  have 
any  chemical  industry  at  all.  Nor  is  there 
any  dearth  in  this  country  of  properly 
trained  chemists.  There  are  almost  ten 
thousand  of  them  now  in  the  United  States, 
and  they  are  being  turned  out  by  our  tech- 
nical and  other  schools  with  great  regpilarity 
and  with  increasing  volume  every  year. 
The  fault  is  not  with  the  American  chem- 
ist, nor  with  his  ability,  nor  his  willingness ; 
the  fault  lies  principally  and  almost  wholly 
with  those  in  charge  of  many  of  our  indus- 
trial enterprises,  who  fail  absolutely  in  a 
chemical  understanding  of  their  own  prod- 
ucts and  are  devoid  of  any  i^rmpathetic 
contact  with  chemistry  and  with  chemical 
points  of  view  and  therefore  are  incapable 
of,  and  unable  to  appreciate  the  value  of 
chemical  work  or  to  have  a  wholesome 
understanding  of  the  snares,  the  pit-falls 
and  the  tedium  of  chemical  research. 

CHEMISTS  IN   ICANAQEBIAL  POSTTIONS 

This  plea  for  the  wider  introduction  of 
chemists  in  positions  of  managerial  respon- 
sibility is,  however,  not  to  be  interpreted 
into  a  statement  that  any  kind  of  a  chemist 
can  do  any  kind  of  a  chemical  job.  Just 
because  a  man  can  swing  a  scythe  and  cut 
wheat  rapidly  is  no  reason  why  he  should 
be  entrusted  with  the  job  of  giving  a  man 
a  shave ;  therefore,  if  you  have  a  cotton  oil 
problem,  do  not  give  it  to  a  man  whose  spe- 
cialty and  training  is  in  iron  and  steel  only. 
The  non-chemical  managers  of  chemical 
enterprises  will  have  their  hands  full  pick- 
ing out  the  right  chemist  for  the  right  job 


and  training  promising  chemical  material 
for  managerial  positions.  To  do  this  suc- 
cessfully is  quite  an  undertaking  and  will 
not  be  accomplished  without  many  trials 
and  many  failures.  Why  should  there  not 
be, failures f  Not  every  man  who  is  sent 
out  on  the  road  makes  a  successful  traveling 
salesman,  nor  is  every  man  put  in  as  a 
superintendent  a  success  as  a  superin- 
tendent. 

In  selecting  your  chemist  for  a  respon- 
sible position,  you  must  look  out  that  you 
do  not  get  a  square  peg  for  a  round  hole, 
just  as  you  would  when  engaging  a  man  for 
any  other  position,  but  the  trouble  seems 
to  be  with  many  of  those  who  have  engaged 
chemists,  that  they  have  not  appreciated 
that  there  are  chemists  and  chemists;  they 
seem  to  have  some  sort  of  an  idea  that  there 
is  a  magic  about  what  a  chemist  does. 
Now,  there  is  no  magic  at  all.  It  is  all 
plain,  hard  work,  that  calls  for  a  lot  of 
intellectual  effort,  and  above  all,  the  appli- 
cation of  common  sense,  which,  as  every 
one  knows,  is  a  very  rare  article. 

THE   RESPONSIBILITY   OF   THE   PUBLIC 

With  this  record  of  solid  achievement 
placed  before  you  to-day,  together  with 
what  I  have  just  said,  I  hope  that  the  con- 
viction will  finally  break  through,  and  will 
penetrate  the  public  mind  as  well  as  the 
minds  of  those  in  charge  of  many  of  our 
industrial  establishments,  that  if  the  Amer- 
ican chemist  is  not  doing  as  much  aa  the 
public  expect  him  to  do,  it  is  because  the 
public  through  its  industrial  enterprises  has 
deliberately  declined  to  give  him  a  chance. 
With  this  wonderful  record  of  fruitful  en- 
deavor is  the  American  chemist  to  have  his 
chance  t  The  answer  to  that  question  is 
largely  in  the  hands  of  the  American  public. 

However,  the  public  will  have  to  acquire 
in  some  dependable  way  an  appreciation  of 
what  the  chemists'  work  stands  for  and 
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reallj  is.  There  are  numerous  difficulties 
in  the  way.  By  its  very  nature,  the  work 
of  the  chemist  is  more  or  less  concealed  from 
public  inspection.  If  you  have  a  partic- 
ularly well  tanned  piece  of  leather,  the  lay- 
person thinks  no  further  than  that  it  is 
a  pretty  good  job,  and  is  utterly  unable  to 
appreciate  the  large  amount  of  work  that 
has  been  necessary  to  produce  or  to  create 
the  way  of  making  that  particularly  good 
piece  of  leather.  There  ia  nothing  so  con- 
spicuous about  the  chemist's  work  as  there 
is,  for  example,  about  the  bridge  builder's 
work,  or  about  the  work  of  a  man  who 
erects  a  skyscraper.  The  chemist's  work, 
as  a  whole,  does  not  fill  the  eye  nor  appeal 
to  the  imagination ;  and  not  filling  the  eye, 
and  not  appealing  to  the  imagination  there 
is  really  no  practical  method  of  valuation 
easily  accessible  to  the  ordinary  Individ^ 
ual ;  not  only  is  the  ordinary  individual  in- 
capable of  such  a  valuation,  but  even  men 
high  in  industrial  pursuits  have  not  that 
particular  intellectual  vision  which  permits 
them  to  appreciate  the  real  significance  be- 
hind any  given  chemical  product.  The  only 
exception  hereto  seems  to  be  coal-tar  dyes.. 
The  reason  for  this  exception  is  not  hard 
to  find.  C!ould  anything  appeal  more  to 
the  imagioation  than  the  conversion  of  such 
a  disgusting,  sickly  mess  as  coal  tar  into 
brilliant  colors  that  rival  and  excel  every 
tint  and  shade  in  nature! 

THE  HESPONSIBIIiITY  OF   THE   CHEMIST 

However,  the  chemist  must  not  attempt 
to  absolve  himself  from  all  responsibility 
for  the  prevailing  lack  of  appreciation  or 
skepticism  among  capitalists  and  bankers  of 
the  value  of  chemical  work  in  industrial 
operations.  While  competent  chemists  and 
chemical  engineers  by  their  very  effective 
work  have  wrung  from  reluctant  financial 
men  proper  acknowledgment  of  the  value  of 
chemical  examination,  control  and  manage- 


ment of  enterprises  requiring  such,  yet  the 
work  has  not  gone  far  enough,  and  it  is  not 
at  all  unusual  for  financial  men  to  support 
with  might  and  main  enterprises  which  any 
qualified  chemist  or  chemical  engineer  could 
and  probably  did  tell  them  were  fore- 
doomed; also  it  must  not  be  forgotten  that 
qualified  chemists  and  chemical  engineers, 
like  other  professional  advisers,  have  gone 
astray  in  their  calculations  and  have  sup- 
ported enterprises  which  ultimately  f ailed« 
The  mining,  electrical  and  railroad  engi- 
neers finally  succeeded  in  obtaining  their 
present  infiuential  position  among  the  in- 
dustrial councils  of  this  country  and  with 
the  brilliant  success  of  the  chemical  engi- 
neers of  Germany  in  the  same  direction  it 
is  not  too  much  to  hope  that  ultimately  the 
American  chemist  and  chemical  engineer 
will  come  into  his  own.  When  he  does, 
there  will  be  far  fewer  exploitations  than 
heretofore  of  the  wild  and  fantastic  schemes 
of  chemical  enterprise  now  so  easily  fi- 
nanced by  the  gullible  portion  of  our  in- 
vesting public  and  fewer  and  fewer  failures 
of  chemical  enterprises  undertaken  in  good 
faith  and  serious  mood. 

Therefore,  let  every  chemist  in  advising^ 
on  chemical  operations  prominently  bear  in 
mind  that  failure  to  give  correct  advice  not 
only  reacts  upon  him  but  upon  each  and. 
every  member  of  the  chemical  profession 
and  merely  helps  to  postpone  the  day  when 
the  chemist  will  come  into  his  proper  posi- 
tion among  the  makers  of  the  nation. 

CONCLUSION 

To  bring  the  matter  up  squarely  before 
you  let  me  recapitulate:  The  10,000  chem- 
ists in  the  United  States  are  engaged  in 
pursuits  which  affect  over  1,000,000  wage- 
earners,  produce  over  $5,000,000,000  worth 
of  manufactured  products  and  add  $1,725^- 
000,000  of  value  by  manufacture  each  year ; 
the  business  in  products  of  and  for  chein- 
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leal  indnstTy  between  the  United  States 
and  Germany  alone  in  1913  provided  5  per 
cent  of  our  total  forei^  business  and  13.8 
per  cent,  of  our  balance  of  trade  for  that 
year.  Please  bear  in  mind  that  I  am  not 
1^  any  means  attempting  to  claim  all  the 
credit  for  this  for  the  chemist;  all  that 
I  ask  is  that  his  claims  to  recognition  for 
intelligent,  active  and  effective  collabora- 
tion in  bringing  about  those  stupendous  re- 
sults be  not  thrown  aside  as  worthless  and 
that  he  shall  not  be  made  the  target  of  un- 
just criticism  because  in  1914  there  was  a 
shortage  of  about  $600,000  or  7  per  cent, 
in  coal-tar  dyes  and  because  cotton  dropped 
from  15  cents  to  6  cents. 

Much  more  could  be  said  of  the  chemist 
and  his  contribution  to  the  effective  every 
day  labor  of  this  work-a-day  world  but  time 
and  space  forbid.  I  am  sure  that  this  short 
sketch  of  the  chemist's  activities,  his  hopes, 
his  aims  and  his  work  will  serve  to  create 
a  wider  interest  in  him  and  will  result  in 
according  to  him  the  credit  to  which  he  is 
entitled,  namely,  that  he  pulls  more  than 
his  own  weight  in  our  nation's  boat. 

Bebnhahd  C.  Hesse 


TRIE  OBAY  HEBBABIUM 

The  rebuilding  of  the  Gray  Herbarium, 
which  has  been  in  progress  for  some  years, 
has  just  been  finished  by  the  completion  of  the 
main  central  section  of  the  building.  The 
original  structure,  the  gift  of  Nathaniel 
Thayer  in  1864 — at  which  date  Dr.  Asa  Gray 
gave  his  invaluable  botanical  collections  to 
Harvard  University — ^was  a  brick  building  and 
for  its  time  substantial,  but  the  entire  inte- 
rior finish,  including  the  floors,  the  plant 
cases,  book  shelving,  etc.,  was  of  wood.  The 
building  had  become  wholly  inadequate  for  the 
growing  collections  and  was  far  from  being 
fiireproof  in  any  modem  sense. 

The  complete  rebuilding  and  considerable 
enlargement  was  begun  in  1909  and  has  been 
carried  out  a  section  at  a  time.  It  has  been  ef- 
fected through  the  generosity  of  members  of  the 


visiting  committee.  The  initial  step  oonsisted 
in  the  erection  of  a  substantial  eU,  known  as 
the  Kidder  wing,  the  gift  of  Mr.  Nathaniel  T. 
Kidder,  of  Harvard,  '82.  This  wing,  com- 
pleted in  1910,  provided  convenient  shelving 
space  in  exceptionally  secure  cases  for  more 
than  300,000  sheets  of  herbarium  specimens  as 
well  as  a  portion  of  the  library,  thus  giving 
great  relief  from  the  congestion  of  the  older 
building. 

In  1910  the  adjacent  residence,  formerly 
occupied  by  Dr.  Gray,  was  moved  to  the  oppo- 
site side  of  Garden  Street,  and  in  its  place 
was  built  in  1911  the  Library  wing  of  the 
herbarium.  This  portion  of  the  building,  fur- 
nishing ample  quarters  for  the  convenient 
shelving  of  the  library,  with  extensive  provi- 
sion for  its  growth,  was  given  anonymously  and 
was  completed  in  1912.  Last  year,  however, 
the  donor.  Dr.  George  Gk)lding  Kennedy  of 
the  Harvard  class  of  '64,  kindly  consented  that 
his  name  might  be  announced  in  connection 
with  the  fiftieth  aniversary  of  the  graduation 
of  his  class. 

This  wing  contains,  besides  the  library,  the 
private  offices  of  the  curator.  Professor  B.  L. 
Eobinson,  and  the  librarian.  Miss  Mary  A. 
Day,  a  room  for  maps,  files  and  publications, 
and,  in  the  basement,  a  press-room  for  the 
drying  and  preparation  of  specimens,  a  photo- 
graphic dark-room,  a  stafP-room  and  store 
roouL 

At  the  same  time,  the  old  and  wholly  inade- 
quate laboratory  and  auditorium,  which  had 
formed  the  opposite  wing  of  the  earlier  struc- 
ture and  had  been  built  in  1871  by  the  gift  of 
Horatio  HoUis  Hunnewell,  were  taken  down 
and  replaced  by  the  George  Robert  White 
Laboratories  of  Systematic  Botany,  a  wing  of 
much  greater  capacity,  well  arranged,  well 
lighted  and  provided  with  complete  and  highly 
perfected  equipment  for  its  purposes.  This 
wiDg,  the  gift  of  Mr.  George  Bobert  White, 
of  Boston,  contains  on  the  ground  floor  two 
laboratories,  one  used  by  the  Harvard  stu- 
dents in  systematic  botany,  the  other  by  the 
Badclifle  students.  On  the  second  floor,  there 
is  an  instrument  room,  a  '^bundle-room"  for 
the  safe  storage  of  collections  awaiting  study. 
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labeling,  distribiition  as  duplicates,  etc.,  also 
Professor  IL  L.  FemaliFs  private  office,  and 
finally  a  large  and  fully  furnished  room,  which 
has  been  placed  at  the  serrice  of  the  New  Eng- 
land Botanical  Olub  for  its  eztensive  and 
Taluable  herbarium. 

In  1912,  by  a  second  gift  from  Dr.  George 
O.  Kennedy,  it  was  possible  to  carry  out  an- 
other highly  important  step  in  the  general 
plan  of  reconstruction  by  rebuilding  of  the 
front  portion  of  the  original  structure,  raising 
it  from  one  and  a  half  to  three  stories  in 
height  and  furnishing  acconunodations  for  an 
exceptionally  convenient  mounting  room,  a 
coat-room,  a  private  office,  a  room  for  the  col- 
lection of  "box  material"  (t.  e.,  fruits,  nuts, 
cones,  etc.,  which  from  f onn  and  thickness  can 
not  be  readily  affixed  to  the  ordinary  herbarium 
sheets),  and  a  room  for  the  Pterydophyta  and 
Gramineae. 

As  these  successive  additions  were  made  to 
the  earlier  building,  the  collections  both  of 
specimens  and  books  had  been  so  far  as  pos- 
sible removed  from  the  old  central  portion  to 
the  surrounding  new  and  fireproof  'wings. 
Early  in  1914  the  last  part  of  the  old  build- 
ing, namely  the  main  central  room,  a  story  and 
a  half  structure,  with  narrow  wooden  gallery, 
was  taken  down,  to  be  replaced  by  a  structure 
of  greater  height  and  much  more  substantial 
construction.  This  final  portion  of  the  build- 
ing is  now  completed.  It  and  its  steel  fur- 
nishings have  been  the  gift  of  Mr.  White,  Dr. 
Kennedy,  Mrs.  William  G.  Weld,  Miss  Susan 
Minns  and  Mr.  John  E.  Thayer.  As  rebuilt 
this  main  room  is  furnished  with  two  steel 
and  glass  galleries,  of  convenient  breadth, 
each  provided  like  the  ground  floor  with  a 
series  of  steel  herbarium  cases.  The  room  is 
further  furnished  with  blocks  of  table-topped 
cases,  rising  to  counter  height;  also  with  large 
steel  tables,  covered  with  battleship  linoleum 
and  of  height  convenient  for  microscopic  work 
and  plant-dissection.  The  room  is  provided 
with  copious  north  light,  as  well  as  overhead 
light.  The  well  lighted  basement  of  this  sec- 
tion of  the  building  has  been  furnished  as  a 
sorting  room  and  to  that  end  has  been  pro- 
vided with  thirty  tables  which  together  furnish 


room  for  more  than  two  hundred  piles  of  her- 
barium sheets  and  thus  permit  even  the  more 
complicated  kinds  of  sorting  without  crowding 
or  overlapping.  These  basement  tables  are 
made  of  '^  transite,''  a  neat  light  gray  stone- 
like material  made  of  Portland  cement  and 
asbestos  fiber. 

Although  the  reconstruction  has  thus  pro- 
ceeded by  sections,  the  building  has  lost  noth- 
ing in  unity,  for  the  whole  was  carefully 
planned  at  the  outset  and  each  successive  por- 
tion was  built  with  due  regard  to  its  relation 
to  the  whole  structure.  In  the  whole  process 
of  building  and  furnishing  there  has  been  a 
strenuous  effort  to  eliminate  woodwork  and 
all  combustible  materials.  The  building  itself 
is  of  brick  with  floors  and  roof  of  reinforced 
concrete.  All  doors,  jambs,  sash  and  window 
frames  are  bronze,  copper  or  steel-sheathed. 
There  is  no  exposed  woodwork  in  any  part  of 
the  building,  inside  or  out  As  to  the  furnish- 
ing there  has  been  the  same  attention  to  safety. 
AH  the  plant  cases,  work  tables,  desks,  book- 
shelving,  files,  wall  cabinets,  etc.,  built  to  order 
by  the  Art  Metal  Construction  Company,  of 
Jamestown,  New  York,  are  of  steel,  for  the 
most  part  enameled  in  agreeable  shades  of 
gray-green  or  deep  green  with  bright  or  oxi- 
dized brass  trimnungs.  Even  the  waste- 
baskets  are  of  metaL  At  some  points  in  the 
furnishing  it  has  seemed  best  and  entirely  safe 
to  make  certain  concessions  to  comfort  and 
sentiment  Thus  the  chairs  are  still  of  wood, 
the  window-shades  are  still  of  linen  (though 
they  are  on  metal  rollers),  and  in  the  curator's 
office  some  articles  of  wooden  furniture  for- 
merly belonging  to  Dr.  Gray  are  kept  in  con- 
sequence of  association  and  sentiment  Fur- 
thermore, no  substitute  for  wooden  picture 
frames  has  been  found,  at  least  none  which 
has  proved  esthetically  agreeable.  With  these 
trifling  exceptions,  however,  all  combustible 
materials  have  been  scrupulously  avoided. 

The  herbariimi  itself,  ».  e.,  the  great  collec- 
tion of  dried  plants  mounted  on  sheets  of 
cardboard,  would  of  course  prove  highly  in- 
flammable, but  it  is  preserved  in  cases  which 
form,  as  one  may  say,  so  many  fire-tight  com- 
partments, so  that  even  were  a  fire  by  some 
accident  started  it  could  not  possibly  spread. 
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Although  the  primary  ideals  followed  in 
the  rebuilding  of  the  Gray  Herbarium  have 
been  thoee  of  safety,  permanence  and  con- 
yenienoe  of  arrangement,  the  resulting  struc- 
tore  though  architecturally  plain  is  by  no 
means  homely.  Indeed,  its  good  proportions, 
dignified  simplicity  and  obvious  solidity  give 
it  a  pleasing  effect.  It  is  a  building  to  which 
the  architect,  Mr.  W.  L.  Mowell,  of  Boston, 
has  given  a  good  balance,  but  it  has  purposely 
been  kept  from  absolute  symmetry  from  a 
feeUng  that  such  initial  symmetry,  if  at- 
tempted, would  render  it  much  more  difficult 
to  make  future  additions,  as  these  prove  need- 
ful with  the  growth  of  the  collections. 

It  is  a  notable  fact  that  during  the  complete 
rebuilding  of  the  establishment,  the  Gray  Her- 
barium and  its  library  have  been  open  as  usual 
for  consultation.  Though  several  reshelvings 
and  transfers  of  materials  from  one  section  to 
another  have  of  course  been  needful  and  de- 
manded the  care  and  attention  of  the  staff 
from  time  to  time,  nevertheless  the  scientific 
work  of  the  staff,  students  and  visiting  si>e- 
cialists  has  proceeded  with  surprisingly  little 
interruption.  The  building  has  been  continu- 
ously occupied  and  when  it  is  borne  in  mind 
that  much  of  the  new  structure  has  been  built 
upon  the  old  foundations,  it  will  be  seen  by  the 
many  botanists  for  whom  the  earlier  building 
had  many  pleasant  sentiments  and  associa- 
tions, that  it  is  perpetuated  rather  than  re- 
placed by  the  new  one. 


ELI8HA  WILSON  M0B8E 

Elisha  Wilson  Morse,  formerly  instructor 
in  natural  history  at  the  Bussey  Institution  of 
Harvard  University  and  well  known  for  his 
contributions  to  the  history  of  domesticated 
animals,  died  in  Washington,  D.  C,  on  April 
18,  from  pneumonia. 

During  the  past  few  years  Mr.  Morse  served 
as  a  specialist  in  animal  husbandry  in  the 
U.  S.  Department  of  Agriculture.  Aside  from 
his  official  duties  as  an  associate  editor  of  the 
Experiment  Station  Record  and  later  as  a 
scientist  in  the  U.  S.  Dairy  Division,  he  was 
especially  active  in  putting  the  foundations 
of   animal  breeding  and  feeding   on   firmer 


bases.  He  was  one  of  the  few  who  had  a  keen 
appreciation  of  the  value  of  applying  sound 
biological  and  statistical  principles  to  the 
interpretation  of  feeding  trials. 

Mr.  Morse  was  a  graduate  of  the  class  of 
18^  of  Harvard  University,  an  active  mem- 
ber of  the  Biological  Society  of  Washington, 
the  American  Society  of  Animal  Nutrition, 
and  the  Boston  Society  of  Natural  History, 
and  a  regular  contributor  to  several  standard 
year  books  and  encyclopedias. 

Lewis  Willuh  Fetzer 


SCIENTIFIC  NOTES  AND  NEWS 

The  presidency  of  the  German  Association 
of  Scientific  Men  and  Physicians,  vacant  by 
the  death  of  Professor  Eberhard  Fraas,  has 
been  filled  by  the  vice-president,  Dr.  F.  von 
Miiller,  professor  of  internal  medicine  at 
Munich. 

The  annual  address  before  Sigma  Xi  and 
Phi  Beta  Kappa  of  the  University  of  Illinois, 
which  in  previous  years  has  been  given  during 
commencement  week,  will  be  given  this  year 
on  May  4,  by  Dr.  George  Otis  Smith,  director 
of  the  U.  S.  Geological  Survey.  The  subject 
is  "Practical  Ideals.*' 

Dr.  Tuuus  HmsoHWALD,  professor  of  geol- 
ogy and  mineralogy  in  the  Technical  School  at 
Berlin,  has  been  given  the  doctorate  of  eng^i- 
neering  by  the  Technical  School  of  Dantzig, 
on  the  occasion  of  his  seventieth  birthday. 

At  the  meeting  of  the  Entomological  Soci- 
ety of  France,  on  January  27,  the  committee 
appointed  to  nominate  an  honorary  member  in 
place  of  the  late  M.  J.  Perez  reported  that, 
while  custom  decreed  the  election  of  a  French- 
man to  fill  this  vacancy,  it  appeared  to  the 
committee  as  very  proper,  under  existing  con- 
ditions, to  break  away  for  once  from  the  tra- 
ditions and  custom  of  the  society  and  to  give 
this  honor  to  M.  A.  Lameere,  professor  in  the 
University  of  Brussels,  as  an  especial  testi- 
mony of  the  sympathy  and  esteem  of  the  soci- 
ety for  one  of  the  most  eminent  representa- 
tives of  Belgian  entomology. 

Dean  Edward  Orton,  Jr.,  of  the  OoUege  of 
Engineering  of  the  Ohio  State  University,  has 
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been  granted  leare  of  absence  for  next  year, 
but  expects  to  remain  at  Columbus.  Professor 
Edwin  F.  Coddington,  of  tbe  department  of 
mecbanics,  now  secretary  of  tbe  college,  will 
be  acting  dean  next  year.  Professor  Cbarles 
0.  Morris,  of  tbe  department  of  mathematics, 
will  fill  tbe  new  position  of  assistant  to  tbe 
dean. 

Db.  Edmond  W.  Wilson  bas  been  promoted 
to  tbe  position  of  assistant  superintendent  of 
the  Boston  City  Hospital,  filling  tbe  vacancy 
caused  by  tbe  resignation  of  Dr.  Prank  H. 
Holt,  wbo  bas  assumed  bis  new  duties  as  super- 
tendent  of  tbe  Micbael  Beese  Hospital,  of 
Cbicago. 

De.  Roy  K.  Flannagan,  of  Ricbmond,  bas 
been  appointed  assistant  commissioner  of 
bealtb  of  Virginia,  succeeding  Dr.  Allen  W. 
Freeman,  wbo  resigned  to  accept  tbe  position 
of  epidemiologist  in  tbe  United  States  Public 
Healtb  Service. 

Dr.  Philip  J.  Castleman  bas  been  appointed 
director  of  tbe  bacteriological  laboratory  of 
tbe  Boston  Board  of  Healtb  to  succeed  Dr. 
James  J.  Scanlon,  wbo  died  a  abort  time  ago. 

De.  Albion  W.  Hewlett,  professor  of  medi- 
cine at  tbe  University  of  Micbigan,  bas  been 
appointed  visiting  lecturer  on  medicine  at  tbe 
Harvard  Medical  Scbool,  and  is  to  serve  as 
visiting  pbysician  at  tbe  Peter  Bent  Brigbam 
Hospital. 

Me.  Willum  Haepee  Davis,  of  Pbiladel- 
pbia,  at  one  time  assistant  in  psycbology  at 
Columbia  and  instructor  and  professor  in 
pbilosopby  and  psycbology  at  Lebigb  Univer- 
sity, secretary  of  tbe  American  Psycbological 
Association,  etc.,  wbo  bas  latterly  been  en- 
gaged in  business,  bas  accepted  tbe  position  of 
librarian  to  tbe  Public  Service  Corporation  of 
New  Jersey.  His  address  after  September  1 
will  be  tbe  company's  office,  Newark,  N.  J. 

SiE  BupEET  Claeke,  wbo  in  tbe  summer  of 
last  year  led  an  expedition  up  tbe  Fly  Kiver  in 
Britisb  New  Guinea,  bas  returned  to  London. 

De.  David  L.  Edsall,  professor  of  clinical 
medicine  at  Harvard  Medical  Scbool,  delivered 
tbe  annual  address  of  tbe  Patbological  Soci- 


ety of  Pbiladelpbia  on  April  22,  bis  subject 
being  "  Bearings  of  Industry  upon  Medicine." 

Singe  Easter,  Professor  George  Grant  Mac- 
Curdy,  of  Tale  University,  bas  lectured  on 
"Tbe  Dawn  of  Art"  for  tbe  Arcbeological 
Institute  of  America  at  Ricbmond,  Va.,  Wash- 
ington, D.  C,  and  Rocbester,  Auburn,  Syra- 
cuse and  New  York,  N.  Y. 

Majoe  Samuel  Flood-Paoe,  wbo  was  active 
in  development  of  electric  ligbting  and  wire- 
less telegrapby,  died  on  April  7,  aged  eigbty- 
one  years. 

Peofessoe  Kabl  The<»x>e  von  Heioel,  presi- 
dent of  tbe  Bavarian  Academy  of  Sciences,  bas 
died  at  the  age  of  seventy-three  years. 

Thebe  bave  been  killed  in  tbe  war  Dr.  Fr. 
Ostendorf,  professor  of  agriculture  in  tbe 
Technical  Scbool  at  Karlsruhe;  Dr.  Hans 
Hammerl,  associate  professor  of  hygiene  at 
GratZy  and  Dr.  August  Wolkenhauer,  decent 
for  geography  at  Gottingen. 

The  Serbian  typhus  epidemic  may  be  con- 
trolled if  the  proper  equipment  is  made  avail- 
able, according  to  a  cablegram  received  on 
April  29  from  Dr.  Richard  P.  Strong,  head  of 
an  American  commission  recently  sent  to 
Serbia  by  the  American  Red  Cross,  assisted  by 
the  Rockefeller  Foundation  and  the  Serbian 
relief  committee.  Messages  received  at  the 
headquarters  of  the  American  Red  Cross  an- 
nounce that  an  international  board  of  health 
has  been  formed  at  Nish.  Tbe  president  of 
the  international  board  is  Prince  Alexander  of 
Serbia,  the  vice-president,  Sir  Ralph  Paget  of 
England.  Dr.  Strong  was  made  medical  di- 
rector of  the  board,  and  the  members  include 
tbe  heads  of  the  French,  Russian  and  English 
sanitary  commissions.  Dr.  Strong,  who  is  pro- 
fessor of  tropical  diseases  in  Harvard  Medical 
School,  appeals  for  more  doctors  and  sanitary 
and  medical  equipment  and  declares  that  if 
Dr.  William  C.  Gorgas,  surgeon-general  of  the 
United  States  Army,  will  accept  a  commission 
in  combating  the  typhus  in  Serbia,  the  inter- 
national board  just  formed  will  make  bim 
medical  director  and  Dr.  Strong  will  eerve  as 
his  assistant.  The  remainder  of  the  Ameriean 
commission,  which  numbered  ten  sanitarians 
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and  bacteriologists,  haye  reached  Salonica, 
Greece,  and  will  join  Dr.  Strong  at  Nisli 
shortly. 

A  MAJORrry  of  the  members  of  the  board  of 
regents  of  the  University  of  Minnesota,  sitting 
as  the  executive  committee  of  the  board,  has 
voted  nnanimously  to  adopt  the  following 
statement  of  purpose: 

Although  the  board  of  regents  has  not  as  yet 
officially  considered  a  proposed  affiliation  with  the 
Mayo  f  onndation,  in  order  to  make  clear  the  policy 
of  the  board,  be  it  voted: 

"First,  that  in  any  event  the  regents  do  not 
enter  Into  any  permanent  arrangement  within  four 
years; 

"Second,  that  the  board  enter  into  no  perma- 
nent affiliation  which  does  not  give  the  regents  com- 
plete control,  within  the  specific  purposes  of  the 
fonndation,  of  the  endowment  funds  administra- 
tion, and  teaching." 

By  a  vote  of  36  to  31  the  state  senate  has 
passed  a  bUl  as  follows :  The  board  of  regents 
of  the  University  of  Minnesota  shall  not  affili- 
ate or  unite  with  any  persons,  firm  or  corpora- 
tion xmder  any  agreement,  arrangement  or 
understanding  which  will  preclude  the  board 
from  exercise  of  any  of  its  functions  in  the 
educational  management  and  control  of  the 
university  or  any  of  its  colleges,  schools  or 
departments.  But  this  act  shall  not  be  so  con- 
strued as  to  disable  the  said  board  from  em- 
ploying or  authorizing  the  employment  of  in- 
structors, lecturers  or  teachers  who  shall  de- 
vote a  part  only  of  their  time  or  service  to  the 
educational  work  of  any  department  of  the 
university. 

A  OONFERENOE  of  the  Massachusetts  Asso- 
ciation of  Boards  of  Health  and  the  State  De- 
partment of  Health  and  voluntary  organiza- 
tions interesting  themselves  in  matters  of  pub- 
lic hygiene  was  held  in  Boston  on  April  29. 
The  speakers  at  the  forenoon  conference  were 
Governor  Walsh,  Commissioner  Allan  J.  Mc- 
Laughlin, Dr.  Charles  W.  Eliot,  Professor 
Irving  Fisher,  Miss  Ella  P.  Crandall,  execu- 
tive secretary  of  the  national  organization  of 
Public  Health  Nursing,  and  Professor  William 
T.  Sedgwick,  president  of  the  American  Public 
Health  Association.  This  was  followed  by  a 
business  session  over  which  Professor  M.  J. 
Rosenau,    of    Harvard    University,    presided. 


The  speakers  of  the  afternoon,  and  their  sub- 
jects, were:  "The  Control  of  Communicable 
Diseases,"  Dr.  Eugene  K.  Kelley,  State  De- 
partment of  Health;  ''The  Eelationship  Be- 
tween the  State  and  Local  Boards  of  Health/' 
Dr.  Lyman  A.  Jones,  district  health  officer, 
Berkshire  district;  "The  Health  of  the 
Farmer,'*  Dr.  John  S.  Hitchcock,  district 
health  officer,  Connecticut  Valley  District; 
"The  Vacation  Health  Problem,"  Dr.  Adam 
S.  MacKnight,  district  health  officer,  south- 
eastern district;  "The  Continuing  Problem  of 
Vaccination,"  Dr.  Samuel  H.  Durgin,  former 
chairman  of  the  Boston  Board  of  Health; 
"The  Control  of  Cancer,"  Dr.  Edward  Rey- 
nolds, vice-president  American  Society  for  the 
Control  of  Cancer;  "Some  Problems  of  the 
Health  Officer  of  a  Small  City,"  Dr.  Francis 
G.  Curtis,  health  oflSicer,  Newton;  "Lifant 
Mortality  from  the  Standpoint  of  the  State," 
Dr.  William  Hall  Coon,  district  health  o£Scer, 
northeastern  district. 

The  Entomological  Society  of  France,  in 
January,  took  a  ballot  by  mail  among  its  ac- 
tive membership  on  the  question  of  expelling 
all  German  members.  The  result  of  the  ballot, 
just  announced,  was  as  follows : 

Total  number  of  ballots  cast 270 

For  the  immediate  expulsion  of  all  German 

members 126 

For  their  expulsion  after  investigation 103 

Staiu  quo  until  end  of  hostilities 37 

Provisional  expulsion   1 

Blank  ballots   3 

Inasmuch  as  there  was  no  majority  in  the 
whole  number  of  ballots  cast  in  favor  of  im- 
mediate expulsion  en  hloc,  the  question  was 
referred  back  to  the  council  to  consider  the 
spirit  and  the  letter  of  the  vote  and  the  con- 
ditions under  which  the  German  members 
should  be  expelled. 

The  United  States  Geological  Survey  opened 
on  May  1  a  district  office  at  Boston,  Mass., 
from  which  investigations  of  the  water  re- 
sources of  the  New  England  states  will  be  car- 
ried on.  For  several  years  the  Geological 
Survey  has  made  measurements  of  the  flow  of 
streams  in  New  England,  the  work  being  car- 
ried on  from  the  district  office  at  Albany,  N. 
Y.     The  establishment  of  a  district  office  at 
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Boston  will  make  possible  the  extension  of  the 
work  and  will  greatly  facilitate  the  investiga- 
tions. The  states  of  Massachusetts,  Maine 
and  Vermont  are  cooperating  in  these  investi- 
gations, and  a  bill  is  pending  before  the  legis- 
lature of  New  Hampshire  providing  for  co- 
operation in  that  state.  Charles  H.  Pierce, 
district  engineer  of  the  Oeological  Surrey^ 
will  be  placed  in  local  charge  of  the  work. 

The  committee  on  arrangements  give  notice 
of  change  in  date  in  the  Interstate  Cereal 
Conference  in  California  previously  announced 
in  SoDSNOE  and  also  a  change  in  one  of  the 
localities  from  Merced  to  Stockton  as  follows : 
The  first  day's  meeting  will  be  held  at  Stock- 
ton, Tuesday,  June  1,  for  inspection  of  San 
Joaquin  Valley  cereals,  while  the  following 
three  days  will  be  spent  as  previously  stated, 
namely,  the  second  day,  June  2,  at  Berkeley, 
beginning  the  program  of  the  conference;  June 
9  at  Davis,  finishing  the  program  and  inspect- 
ing the  university  farm,  and  the  last  day, 
June  4,  at  Chico,  where  the  program,  if  still 
unfinished,  can  be  concluded.  At  this  place 
also  an  inspection  will  be  made  of  the  Plant 
Introduction  Oarden  and  the  cereal  experiment 
plats  of  the  IT.  S.  Department  of  Agriculture. 
During  the  day,  those  who  desire  to  do  so  can 
also  go  the  short  distance  to  Biggs  to  inspect 
the  rioe  experiment  farm  at  that  place. 

SmOE  the  time  of  Captain  Cook  the  Ha- 
waiian Islands  have  been  visited  by  geologists 
and  others  interested  in  the  problems  of  vol- 
canoes, and  much  has  been  written  concerning 
them.  Becently  the  United  States  Geological 
Survey  has  taken  up  the  investigation  of  the 
islands  from  various  economic  and  scientific 
points  of  view  and  is  preparing  topographic 
maps,  which  are  necessary  for  many  kinds  of 
work.  It  has  been  found  that  the  geologic 
history  of  the  islands  is  by  no  means  so  simple 
as  was  supposed  from  the  earlier  publications 
concerning  them.  In  Professional  Paper  88, 
"Lavas  of  Hawaii  and  their  Belations,"  by 
Whitman  Cross,  which  has  just  been  issued, 
the  survey  is  presenting  a  summary  of  what  is 
now  known  concerning  the  lavas  of  all  the  is- 
lands. This  paper  is  largely  technical  in  its 
character,  for  it  is  intended  primarily  to  serve 
as  a  basis  for  future  study  of  the  rocks  by 


geologists,  but  for  any  one  interested  in  the 
various  islands  and  not  following  strictly  the 
tourist  route  there  is  considerable  general  in- 
formation, not  to  be  found  elsewhere.  The 
work  is  a  summary  of  earlier  publications  sup- 
plemented by  the  author's  own  observations 
on  the  four  largest  islands — ^Hawaii,  Maui» 
Oahu  and  Kauai.  It  appears  that  there  are 
many  other  kinds  of  lavas  in  Hawaii  besides 
basalt,  and  many  facts  of  association  of  the 
different  lavas  are  of  interest  to  students  of 
the  inner  history  of  volcanoes.  While  much 
is  yet  to  be  learned  concerning  the  lavas  of 
these  islands,  Mr.  Cross  shows  that  present 
knowledge  of  the  rocks  is  sufficient  to  throw 
light  on  some  of  the  most  vexed  questions  per- 
taining to  the  origin  and  relations  of  the  ig^ 
neous  rocks  of  the  earth.  The  chemical  rela- 
tions are  discussed  with  particular  thorough- 
ness. Petrologists  will  find  valuable  material 
in  this  report,  bearing  on  many  problems. 

The  shortage  of  potash  salts  in  the  United 
States  in  1914  was  further  accentuated  by  the 
German  embargo  on  export  at  tiie  end  of 
January,  1916.  In  spite  of  the  interruptions 
to  the  normal  trade  in  potash  salts,  the  im- 
ports of  salts  proper  in  1914  amounted  to 
485,818,469  pounds,  valued  at  $8,743,973,  ac- 
cording to  a  statement  by  W.  C.  Phalen,  just 
made  public  by  the  United  States  Geological 
Survey.  These  figures  represent  a  decrease  in 
quantity  and  value  amounting  to  21  per  cent 
and  19  per  cent,  respectively,  compared  willi 
1913.  These  figures,  however,  do  not  repre- 
sent the  total  imports  of  potash  salts.  There 
should  be  added  the  quantity  and  value  of 
kainite  and  manure  salts  imported,  amounting 
in  1914  to  482,876  tons,  valued  at  $3,397,590, 
making  a  total  importation  during  the  year 
valued  at  $12,141,563,  compared  with  $15,241,- 
162  in  1913 — ^a  decrease  amounting  to  $3,099,- 
589  or  approximately  20  per  cent.  Potash  salts 
constitute  only  one  of  several  fertilizers  im- 
ported. Bone  dust,  calcium  cyanamid  or  lime 
nitrogen,  guano,  basic  slag  and  other  materials 
used  for  manure  are  also  brought  in.  The  total 
quantity  of  these  materials  including  kainite 
and  manure  salts  imported  in  1914  was  761,- 
896  long  tons,  valued  at  $9,921,439.  In  addi- 
tion to  the  above  importations,  sodium  nitrate 
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valued  at  $15;304,5d9  came  into  this  country 
from  foreign  lands,  thus  bringing  the  total 
ralue  of  imports  as  designated  abore  up  to 
(33,869,951. 


UNIVJBSSITT    AND    EDUCATIONAL    NEWS 

'Mm.  Andrew  Oabkbgie's  gifts  to  the  Oar- 
negie  Institute  and  Institute  of  Technology 
have  now  reached  a  total  of  $27,000,000,  his 
latest  contribution  announced  at  Pounder's 
Day,  on  April  29,  being  $2,700,000.  Of  this 
latter  amount  $1,200,000  is  for  new  buildings 
and  $1,600,000  for  endowment  The  address 
at  the  Founder's  Day  exercises  was  delivered 
by  Dr.  Bomulo  S.  Naon,  the  Argentine  ambas- 
sador, who  spoke  on  "  The  Triumph  of  True 
Pan- Americanism  and  Its  Eolation  to  World 
Peace." 

The  campaign  to  raise  $1,385,000  for  the 
Stevens  Institute  of  Technology  in  Hoboken» 
N.  J.,  has  been  successfully  concluded.  The 
entire  indebtedness  of  the  college,  amounting 
to  $385,000  has  been  cancelled,  leaving 
$1,000,000  to  be  used  for  the  erection  of 
new  buildings  and  for  endowment. 

The  University  of  Pennsylvania,  Columbia 
University  and  the  Stevens  School  of  Tech- 
nology mechanical  engineering  departments 
have  received  funds  amounting  to  $5,000  each, 
in  accordance  with  the  provisions  of  the  will 
of  the  late  Admiral  George  W.  Melville. 

Gifts  amounting  to  $72,908,  to  be  devoted 
to  cancer  research  at  the  Harvard  Medical 
School,  have  been  announced.  Of  this  sum 
$60,000  is  provided  by  the  will  of  Philip  0. 
Lockwood,  of  Boston. 

The  new  buildings  of  the  medical  school  of 
Washington  University,  St.  Louis,  were  dedi- 
cated on  April  29.  The  three  laige  buildings, 
which  contain  laboratories,  dispensaries,  lec- 
ture rooms  and  libraries,  cost  $1,200,000  and, 
with  the  new  Barnes  Hospital,  the  St.  Louis 
Children's  Hospital  and  St.  John's  Hospital, 
form  an  important  group  of  buildings  devoted 
to  medical  and  surgical  purposes.  Addresses 
were  delivered  by  Dr.  William  Henry  Welch, 
professor  of  pathology  at  Johns  Hopkins  Uni- 
versity; by  President  A.  L,  Lowell,  of  Har- 
vard University;  by  Dr.  Henry  S.  Pritchett, 


president  of  the  Oamegie  Poimdation  for  the 
Advancement  of  Teaching,  and  by  President 
George  E.   Vincent,   of  the  Universily  pf 
Minnesota. 

The  University  of  South  Dakota  has  com- 
pleted  the  erection  of  a  fireproof  chemical 
laboratory  at  a  cost  of  $100,000. 

The  thirty-fourth  session  of  the  legislature 
of  Nebraska  recently  adjourned  appropriated 
the  sum  of  $150,000  for  the  erection  of  a  teach- 
ing hospital  on  the  campus  of  the  University 
of  Nebraska  College  of  Medicine  at  Omaha, 
Nebraska.  The  appropriation  has  been  ap- 
proved by  the  governor. 

The  tuition  fee  at  Harvard  University  has 
been  increased  to  $200,  which  will  take  effect 
at  the  beginning  of  the  year  191^17,  but  will 
not  apply  to  a  student  now  registered,  unless 
he  changes  his  department  No  infirmary, 
laboratory  or  graduation  fees  will  be  charged. 

Professcmi  Ira  O.  Bakes  has  resigned^  his 
position  as  head  of  the  civil  engineering  de- 
partment of  the  University  of  Illinois,  which 
he  has  held  for  thirty-four  years.  He  will 
continue  to  give  a  limited  number  of  courses. 
Dr.  P.  H.  Newell,  consulting  engineer  of  the 
U.  S.  Eeclamation  Service,  has  been  appointed 
to  succeed  Professor  Baker  as  head  of  the  de- 
partment of  civil  engineering.  He  entered 
upon  his  work  at  the  university  on  May  1. 

Dr.  Andrew  Hunter,  of  the  medical  depart- 
ment of  Cornell  University,  has  accepted  an 
appointment  to  the  chair  of  pathological 
chemistry  in  the  University  of  Toronto. 

Dr.  a.  a.  Knowlton,  associate  professor  of 
physics  at  the  University  of  Utah,  has  been 
elected  professor  of  physics  at  Beed  College. 
It  will  be  remembered  that  Dr.  Knowlton  was 
not  reelected  at  the  University  of  Utah  be- 
cause of  the  president's  charge  that  he  had 
made  remarks  unfavorable  to  the  administra- 
tion of  the  university.  President  Foster  of 
Keed  CoUege  went  to  Salt  Lake  City  to  inves- 
tigate the  situation.  He  talked  with  both  fac- 
tions of  the  board  of  regents,  with  many  mem- 
bers of  the  faculty,  including  those  who  have 
resigned  and  those  who  have  not,  with  other 
citizens,  with  students  and  with  the  president. 
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Ab  a  result  of  this  inyestigation  at  first  band, 
Dr.  Foster  was  convinced  that  Dr.  Knowlton 
and  the  other  men  of  the  faculty  at  Salt  Lake 
City  have  assumed  no  greater  freedom  of 
speech  than  every  member  of  the  Eeed  OoUege 
faculty  has  as  a  matter  of  course. 


DISCUSSION  AND  COBSESPONDSNCE 

ON  THE  PBODUOnON  OF  RABB  GASES  IN  VACUUM 

TUBES 

To  THE  Editor  of  Schekoe:  A  number  of 
investigators,  among  them  Sir  J.  J.  Thomson, 
Sir  W.  Ramsay,  Winchester,  and  Collie,  have 
found  that  helium  and  neon  are  produced  in 
vacuum  tubes  by  electrical  discharges.  These 
gases  were  not  accompanied  by  argon,  and 
therefore  not  due  to  leaks  in  the  apparatus.^ 
A  thoroughly  satisfactory  explanation  of  the 
api>earanoe  of  the  gases  remains  to  be  given, 
although  a  very  plausible  hypothesis  has  been 
advanced  by  Professor  Winchester.  Winches- 
ter*  £nds  that  helium  and  neon  are  given 
off  from  aluminium  electrodes  only  during  the 
firet  few  hours  of  long-continued  discharges, 
and  he  therefore  concludes  that  the  gases  must 
have  been  occluded  on  the  surfaces  from  the 
atmosphere. 

This  explanation  agrees  with  a  number  of 
facts.  For  example,  we  may  explain  a  second 
liberation  of  helium  and  neon,  sometimes 
noticed  in  vacuum  tubes  after  many  hours' 
continuous  running,  by  supposing  that  a  sur- 
face layer  (e.  g.,  slag),  imbedded  in  the  metal 
when  it  was  poured,  becomes  exposed  when  the 
electrode  is  partly  *^  spluttered  "  away.  The  non- 
appearance of  these  gases  when  very  heavy 
discharges  (i.  e.,  large  currents)  are  used,  as 
in  one  experiment  with  uranium,  by  CoUie,* 
would  mean  that  the  surface  layer  is  spluttered 
away  before  any  considerable  amount  of  gas 
has  been  liberated. 

There  is  an  alternative  explanation  which 

1  T.  B.  Merton,  Boy.  Soc,  Proo,,  Ser.  A,  90,  pp. 
549-53,  August  1,  1914. 

«G.  Wincheater,  Phys.  Bev.,  N.  S.,  Vol.  3,  pp. 
287-94,  April,  1914. 

» J.  N.  Colliei  Boy.  Soc,  Proc,  Ser.  A,  90,  pp. 
554-56,  August  1,  1914. 


fits  the  facts  equally  well,  if  we  admit  the 
possibility  of  changes  of  a  radioactive  nature 
taking  place  in  an  ordinary  vacuum  tube. 
But  there  is,  in  the  first  place,  no  good  evi- 
dence that  ordinary  inactive  matter  can  be 
transformed  by  the  radiations  of  radioactive 
substances;^  and  consequently,  in  view  of  the 
great  energy  of  the  >  particles,  there  is  reason 
for  supposing  that  the  swiftest  ions  in  a 
vacuum  tube  are  equally  incapable  of  produc- 
ing disintegration  of  atoms  (or  rather,  ac- 
cording to  recent  views,  disintegration  of 
nuclei;  the  resultant  positive  charge  upon 
which  determines  the  chemical  properties  of 
atoms') — ^unless,  perhaps,  there  were  present  ia 
the  tube  enormous  differences  of  potential 
Nevertheless,  in  an  experiment  by  Sir  W. 
Ramsay,*  evidence  is  given  which  suggests 
an  inter-relationship  between  the  elemoits 
helium,  neon  and  oxygen. 

Certain  experiments  performed  by  the 
writer  ui>on  the  conduction  of  electricity  at 
contacts  of  dissimilar  solids^  show  that,  how- 
ever carefully  a  metal  may  be  cleaned  in  air, 
or  ia  pure  electrolytic  oxygen,  a  surface  film 
remains,  sufficient  to  give  electrical  properties 
to  such  a  surface,  markedly  different  from 
those  obtaining  upon  a  surface  that  is  cleaned 
mechanically  in  vacuo,  or  in  pure  electrolytic 
hydrogen.  This  being  the  case,  it  is  seen  that 
all  electrodes  hitherto  employed  in  the  produc- 
tion of  rare  gases  have  had  a  layer  of  oxide  on 
the  surface — ^traces  of  which  must  have  re- 
mained until  all  the  original  surface  had  been 
r^noved  by  the  action  of  the  discharge. 

In  view  of  this  fact  it  seems  desirable  that 
a  tube  be  constructed,  with  electrodes  similar 
to  those  used  by  Winchester*  (which  were 
found  to  liberate  the  gases  rapidly) ;  it  being 
possible  to  clean  these  electrodes  on  all  sides, 

«  Butherf ord,  ' '  Badioactive  Substances  and  their 
Badiations,"  1913,  S  116. 

BButherford,  Phil,  Mag.,  VoL  27,  6  aer.,  pp. 
488-98,  March,  1914. 

«  Sir  W.  Bamsay,  Collie,  and  Patterson,  Nature, 
Vol.  90,  p.  663,  Tebruary  13,  1913. 

7  B.  H.  Qoddard,  Phys.  Sev.,  Vol.  28,  No.  6,  pp. 
405-28,  June,  1909. 

8  Wincheater,  loe.  oit. 
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mechaiiically,  in  vacuo;  the  apparatus,  moie- 
over,  occupying  but  a  small  volume.  The 
writer  ventures  to  suggest  the  apparatus  de- 
scribed below  as  being  one  which  embodies  the 
above  essentials;  the  electrodes  being  substan- 
tially the  same  as  those  used  by  Winchester, 
which  were  in  the  form  of  circular  loGps  of 

2  mnu  wire,  7  cm.  in  circumference,  and  1  mm. 
apart. 

Beferring  to  Eig.  1,  the  electrodes  are  two 
straight  parallel  aluminium  rods  B^,  Ba,  2  or 

3  mm.  in  diameter,  and  8  cm.  long.  They  are 
fastened  to  the  glass  tube  T^  by  being  bent 
around  the  ends  of  this  tube,  shown  clearly  in 
the  horizontal  section,  Fig.  2. 


and  jB,  in  turn  by  means  of  another  strong 
electromagnet,  M^ — ^the  cutting  stroke  being 
in  the  direction  of  the  arrow.  This  operation 
scrapes  but  one  side  of  each  rod,  J?^,  B^.  To 
scrape  the  other  two  sides,  A  must  be  turned 
through  180**,  which  is  accomplished  by  turn- 
ing M^,  if,  through  this  angle.  After  the  rods 
have  been  cleaned.  A,  L,  0  ia  moved  into  the 
tube  T„  out  of  the  way.  It  will  be  noticed 
that  the  apparatus  is,  essentially,  a  ^^  spoke 
shave''  in  vacuo. 

By  using  the  above  tube  after  the  electrodes 
have  been  cleaned  in  pure  (electrolytic) 
oxygen,  it  should  be  possible  to  demonstrate 
conclusively  the  transference  of  oxygen  into 


^  Xi.         Ai\Aj 


f^ 


ria.3 


This  tube,  T^,  is  held  in  a  larger  tube,  T^ 
by  springs  B^  and  8^  (wires),  the  ends  of 
which  fit  into  dents  in  the  glass  tubes  T^  and 
T^  Leading-in  wires  w^  and  w^  attached  to 
the  ends  of  B^  and  B„  respectively,  are  sealed 
into  the  two  side  tubes  t^  and  t^  Fig.  1;  said 
side  tubes  connecting  with  a  pump  and  a 
spectroscopic  tube  of  the  usual  type. 

A  cutter,  C,  of  hardened  steel  is  attached  by 
a  flexible  brass  rod,  L,  to  an  armature,  A. 
The  cutting  edge,  K,  Fig.  3,  is  semi-circular, 
to  fit  the  rods  B^  and  B^,  The  armature  A 
has  small  brass  rollers  at  the  comers,  to  pre- 
vent scratching  the  inside  of  T^  and  can  be 
moved  back  and  forth  within  this  tube  by 
means  of  electromagnets,  itf^  and  if,. 

While  the  armature.  A,  is  being  moved  in 
the  tube,  the  cutter,  Q,  is  pressed  against  B^ 


heliimi  and  neon,  if  such  indeed  exist.  On  the 
other  hand,  if  (as  seems  more  likely)  the 
helium  and  neon  which  appear  in  vacuum 
tubes  have  previously  been  occluded  by  the 
metal  from  the  atmosphere,  it  should  be  pos- 
sible, by  means  of  the  apparatus,  to  study  the 
rates  of,  and  the  conditions  governing,  such 
absorption. 

It  is  by  no  means  certain,  however,  that  the 
action  in  question  consists  simply  in  the  libera* 
tion  of  absorbed  gases,  for  Sir  J.  J.  Thomson* 
has  discovered  evidence  of  a  genuine  produc- 
tion of  helium  and  X.  from  elements  (lead) 
and  chemical  compounds  (salts  of  sodium  and 
potassium)  which  suggests  an  actual  atomic 
change,  if  not  a  genuine  disintegration.    The 

•  Sir  J.  J.  Thomson,  Roy.  Soc,  "Proo,^  Ser.  A, 
89,  pp.  1-20,  August  1,  1913. 
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whole  problem  is  very  oomplieated,  and  it  is 
the  writer's  purpose  merely  to  call  attention  to 
the  importance  of  surface  conditions  in  the 
production  of  the  rare  gases. 

BOBEBT  H.  GODDABD 

Clau  Oollboi 

the  fundamental  equation  of  meohaniob 

Mr.  Kent,  in  his  recent  communication^ 
invites  expressions  of  opinion  from  Professor 
Huntington  and  myself  regarding  his  method 
of  explaining  the  principles  of  dynamics.  Ky 
own  view  is  that  Mr.  Kent's  explanation  of  the 
effect  of  a  constant  f  orcQ  in  giving  motion  to  a 
free  body  initially  at  rest  is  entirely  sound.  It 
is,  in  fact,  substantially  the  explanation  I  have 
long  used  in  the  classroom  as  a  first  step  in 
establishing  the  fundamental  equation  of  mo- 
tion. Perhaps  it  is  permissible  to  quote  from 
my  text-book  on ''  Theoretical  Mechanics/'  first 
published  fifteen  years  ago: 

If  a  foree  of  constant  magnitude  and  direction 
aetfl^  for  a  certain  interval  of  time,  upon  a  body 
initially  at  rest,  the  body  will  have  at  the  end  of 
the  interval  a  velocity  whose  direction  is  that  of 
the  foree,  and  whose  magnitude  is  proportional 
directly  to  the  force  and  to  the  duration  of  the 
interval,  and  inversely  to  the  mass  of  the  body. 

Since  mass  has  already  been  defined  as 
quantity  of  matter,  this  statement  is  seen  to 
be  identical  in  meaning  with  Mr.  Kent's  state- 
ment that  **  the  velocity  varies  directly  as  the 
time  and  as  the  force,  and  inversely  as  the 
quantity  of  matter.'' 

Mr.  Kent's  equation  V=KFT/W  is  en- 
tirely satisfactory  and  sufficient  so  long  as  our 
study  is  confined  to  the  case  in  which  a  force 
whose  direction  and  magnitude  remain  con- 
stant acts  upon  a  body  otherwise  free  and 
initially  at  rest  This  is,  however,  a  very  ex- 
ceptional case.  The  fundamental  principle  in 
its  generality  can  be  expressed  only  by  intro- 
ducing the  notion  of  instantaneous  rate  of 
change  of  velocitf/,  i.  e,,  acceleration.  When 
this  is  done  Mr.  Kent's  statement  quoted 
above  must  be  replaced  by  the  statement  that 
^the  acceleration  varies  directly  as  the  force 
and  inversely  as  the  quantity  of  matter," 
while  his  equation  V=iKFT/W  is  superseded 
by  the  more  general  one  a=iKF/W.    This  is 


identical  with  equation  (5)  of  my  former  com- 
munication,^ except  that  quantity  of  matter  is 
there  represented  by  m  instead  of  W, 
To  pass  from  the  equation 

^^    ,      ..  _  ^^  quantity  of  matter        ,_- 

acceleration  a=3  IT  X /- (1) 

force  ^  ' 

to  the  equation 

-      ^.  quantity  of  matter  .^. 

acceleration  =  ^ -/ (2) 

force  ^  ' 

of  course  requires  that  units  should  be  defined 
so  that  unit  force  acting  on  unit  quantity  of 
matter  causes  unit  acceleration.  Mr.  Kent 
regards  this  as  an  objection  to  equation  (2). 
If  the  objection  is  valid  a  similar  one  seems  to 
apply  to  his  own  procedure.    His  equation 

FT 


F  =  32.1740 


W 


is  true  only  because  his  unit  force  is  defined 
as  the  force  which  would  give  a  pound  of 
matter  an  acceleration  of  32.1740  ft/sec' 
The  statement  that  the  accurate  value 
£'  =  82.1740  is  found  as  the  result  of  ^  the 
most  refined  experiments,  involving  precise 
measurements  of  both  F  and  W,  and  of  8,  the 
distance  traversed  during  the  time  T,  from 
which  V  is  determined"  is  quite  misleading. 
The  stated  value  of  Z  is  not  based  upon  any 
refined  measurements  of  the  character  de- 
scribed, but  upon  a  purely  ideal  definition  of 
the  unit  force ;  just  as  the  value  K  =  l  results 
from  a  different  ideal  definition. 

If  there  b  any  reason  for  preferring  the 
set  of  units  which  makes  K  =  32.1740  to  that 
which  makes  £==1  in  equation  (1),  it  is  not 
because  the  former  is  any  more  easily  under- 
stood than  the  latter.  '*  The  force  which,  act- 
ing upon  a  pound  of  matter,  would  cause  an 
acceleration  of  82.1740  ft/sec.*"  is  the  same 
kind  of  a  definition  as  *'  the  force  which,  act- 
ing upon  a  pound  of  matter,  would  cause  an 
acceleration  of  1  ft./sec*  "  It  is  true  that  the 
former  of  the  two  units  of  force  thus  defined 

18CIBNCX,  April  23,  1915,  p.  609.  It  is  well 
known  that  Mr.  Kent  objects  to  the  use  of  the  word 
mass  for  quantity  of  matter;  my  present  object  is 
to  make  my  meaning  clear  rather  than  to  invite  sa 
unprofitable  discussion  over  a  purely  verbal  qufla- 
tion. 
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has  nearly  the  value  of  that  used  in  the  **  ordi- 
naiy  Engliah  systezn,"  and  this  may  he  re- 
garded as  an  advantage.*  The  unit  in  '*  ordi- 
nary" nse,  however,  is  not  and  never  will  be 
the  exact  '' standard"  pound,  because  for  al- 
most all  practical  purposes  the  refinement  of 
distinguishing  between  '^ local"  and  '^ stand- 
ard" gravi^-pull  is  of  no  importance.  For 
precise  work  there  apx»ears  to  be  absolutely  no 
choice  between  the  system  which  makes 
f =32.1740  and  that  which  makes  K=l 
except  that  the  latter  simplifies  the  funda- 
mental equation  and  cdl  equations  depending 
upon  il 

Mr.  Kent  thinks  the  O.G.S.  system  "  should 
not  be  inflicted  on  young  students"  because 
it  is  ''only  used  in  higher  physical  theory." 
The  great  majority  of  those  who  study  mechan- 
ics are  preparing  for  the  profession  of  engi- 
neering. In  view  of  the  fact  that  in  a  large 
and  increasingly  important  part  of  the  pres- 
ent-day field  of  engineering — applied  electrie- 
i^ — the  units  employed  are  based  upon  the 
C.G.S.  system,  it  is  difficult  to  assent  to  the 
view  expressed  by  Mr.  Kent  on  this  point. 


L.  M.  HosKiNS 
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CONDITIONS  AT  THE  TTNIVEBSTTT  OF  UTAH 

To  THE  Editor  of  Science:  In  view  of  the 
fact  that  seventeen  members  of  the  faculty  of 
the  IJniversity  of  Utah  have  resigned  their 
positions  on  the  ground  that  it  seemed  to  them 
*^  impossible  to  retain  their  self-respect  and  re- 
main in  the  university/'  the  council  of  the 
American  Association  of  University  Professors 
bas  authorized  the  apx>ointment  of  a  committee 
of  inquiry  to  report  ux>on  the  case.  At  the  re- 
quest of  the  president^  the  secretary  of  the 

s  The  same  advantage  may  be  letained  with  the 
ahnpler  eqn&tioa  (2)  if  we  pennit  qaantity  of 
matter  to  be  expressed  in  terms  of  a  unit  other 
than  the  pound.  Why  the  reduction  of  quantity 
of  matter  from  pounds  to  units  32.1740  times  as 
great  as  the  pound  should  be  regarded  as  more 
puzzling  than  the  reduction  from  pounds  to  tons 
or  the  reduction  of  a  length  from  .'aches  to  feet,  is 
something  I  have  never  been  able  to  comprehend. 


association  recently  spent  four  days  in  Salt 
Lake  City  investigating  the  situation  in  the 
university  and  collecting  evidence  to  be  laid 
before  the  committee.  The  special  purposes 
and  scope  of  the  investigation  are  indicated 
in  the  extract  from  the  letter  addressed  by  the 
secretary  of  the  association  to  the  president  of 
the  university,  which  was  printed  in  the  issue 
of  Science  for  last  week. 

The  report  of  the  committee  of  inquiry  will 
be  prepared  and  published  at  as  early  a  date 
as  is  practicable.  It  is  the  purpose  of  the 
committee  to  present  all  the  pertinent  facts 
so  fully  in  its  report  that  university  teachers 
may  judge  for  themselves  as  to  the  adminis- 
trative methods,  and  the  conditions  of  profes- 
sorial service,  in  the  imiversity.  We  make  this 
statement  in  order  that  any  one  who  is  con- 
sidering either  the  acceptance  of  a  position  in 
the  university  or  the  recommending  of  others 
for  such  a  position,  may  look  forward  to  a  full 
knowledge  of  the  situation  in  the  near  future, 
and  may  postpone  immediate  action  in  case  he 
deems  such  knowledge  advisable  before  reach- 
ing a  final  decision. 

John  Dewet, 
President  of  the  American  AeeO' 
dation  of  University  Professors, 

A.    O.   LOVEJOT, 

Secretary  of  the  American  AssO' 
dation  of  University  Professors, 

Edwin  B.  A.'Seliomak, 
Chairman  of  the  Committee  of 
Inquiry 
April  30,  1915 

UNNATURAL  HIBTOBT 

To  THE  Editor  of  Science:  I  am  sure  your 
readers  will  be  interested  and  instructed,  and 
the  monotony  of  their  daily  grind  relieved,  by 
the  following  information  regarding  hitherto 
unsuspected  details  in  the  life  history  of  the 
kangaroo.  These  facts  were  given  out  by  a 
university  student  in  response  to  the  question: 
"  Explain  how  the  young  kangaroo  obtains  its 
nourishment.'' 

'*  Immediately  after  hirth  they  are  swaUowed 
hy  the  mother  and  finally  lodged  directly  over 
the  hreasts,  the  teats  being  directed  inwards. 
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Here  in  their  mothet's  heart  the  young  tnorsu- 
piaU  are  nourished  for  some  time,  when  they 
are  expelled  from  the  mother  fully  developed 
and  ready  to  begin  life** 

0.  C.  Nutting 


8CIBNTIFIC  BOOKS 

Infection  and  Resistance.  By  Professor  Haks 
Zinsser,  Professor  of  Bacteriology  at  the 
College  of  Physicians  and  Surgeons,  Ooliim- 
bia  University,  New  York  City.  The  Mac- 
millan  Company.  1914.  Pp.  546.  Illus- 
trated.   $8.50. 

This  work  is  conspicuously  the  most  thor- 
ough and  modem  original  treatment  of  the 
subject  of  infection  and  immunity  that  we 
have  in  the  English  language.  The  author's 
own  work  in  the  field  of  immunology,  citations 
to  which  are  frequently  made  in  the  text, 
makes  the  book  authoritative. 

We  find  in  the  book  an  exhaustive  and  im- 
partial analysis  of  the  enormous  accumula- 
tion of  recent  work  in  this  field  with  a  wealth 
of  references  to  original  sources  given  at  the 
bottom  of  the  pages.  The  survey  of  the  sub- 
ject is  complete,  and  yet  each  chapter  is  a  unit 
in  itself,  making  the  book  a  convenient  refer- 
ence in  which  to  gain  a  knowledge  of  any  one 
phase  of  immunity.  This  unit  arrangement  of 
the  chapters  has  necessitated  some  repetition, 
but  not  to  an  extent  to  become  boresome. 

The  text  is  not  intended  to  be  elementary  or 
summary  and  can  not  be  recommended  for  the 
average  reader  or  undergraduate  student.  It 
can  be  most  cordially  recommended  to  practi- 
tioners, teachers,  laboratory  workers  and  espe- 
cially as  a  text  for  medical  students  for  whom 
it  is  primarily  intended. 

Starting  with  the  general  problem  of  Viru- 
lence, the  author  discusses  successively  the 
Bacterial  Poisons,  Natural  and  Acquired 
Immunity,  Antitoxins,  Cytolysis,  Complement 
and  Diagnosis,  Agglutination,  Precipitation, 
Phagocytosis  (four  chapters).  Anaphylaxis 
(three  chapters).  Therapeutic  Immunisation, 
and  a  chapter  on  Abderhalden's  Work  on 
Protective  Ferments.  Dr.  Stewart  W.  Young 
has  been  invited  to  write  a  concluding  chapter 
on  Colloids,  which  gives  a  comprehensive  idea 


of  the  nature  of  this  state  of  matter,  and  the 
relation  of  colloids  to  biological  problems. 

The  chapter  on  Therapeutic  Immunization 
in  Man  might  be  criticized  on  account  of  its 
brevity  in  contrast  to  the  rest  of  the  book.  It 
seems  to  the  reviewer  as  though  it  could  be 
made  more  effective  even  in  the  space  allotted 
by  the  introduction  of  more  data  to  show  the 
efficacy  of  our  marvelous  advances  in  immu- 
nology. C.  H.  HiLLURD 

The  Differentiation  and  Specificity  of  Starches 
in  relation  to  Oenera,  Species,  etc.    Stereo- 
chemistry applied  to  Protoplasmic  Processes 
and  Products,  and  as  a  Strictly  Scientific 
Basis  for  the  Classifieation  of  Plants  and 
Animals,     By   Edward    Ttson    Bsiohebt, 
M.D.,  Professor  of  Physiology  in  the  Uni- 
versity of  Pennsylvania,  Eesearch  Associate 
of  the  Carnegie  Institution  of  Washington. 
In  two  parts.     Published  by  the  Carnegie 
Institution    of    Washington*    Washington, 
D.  C.    1918.    Pp.  900,  plates  102. 
The  author  intends  that  the  present  m^noir 
on  starches  shall  have  a  relation  to  the  memoir 
on  hemoglobins  worked  out  by  Eeichert  and 
Brown  and  reviewed  in  Soienoe  (January  27, 
1911).    If  there  is  a  relationship  between  these 
two  memoirs  it  is  rather  in  what  Dr.  Beichert 
has  attempted  to  perform  than  in  what  he  has 
succeeded  in  accomplishing.    The  two  memoirs 
are  so  different  that  a  comparison  of  them  is 
well-nigh  impossible.     In  the  one,  we  almost 
see  the  master  and  in  the  other  the  novice. 
The    memoir    on    hemoglobins    represents   a 
painstaking  research  and  is  an  important  con- 
tribution to  biology.    The  memoir  on  starches, 
in  its  present  form,  is  hardly  worthy  to  be 
classed  as  research,  particularly  in  view  of  the 
splendid  monograph  of  Naegeli  which  has  been 
reputed  to  be  among  the  greatest  investiga- 
tions of  the  last  century.     In  the  work  on 
hemoglobins,  through  the  cooperation  of  Dr. 
Brown,  the  exact  methods  of  physical  crystal- 
lography have  been  employed  and  it  is  to  be 
exx)ected  that  in  the  hands  of  different  inves- 
tigators confirmatory  results  will  be  obtained 
in  the  examination  of  the  crystals  of  the  vari- 
ous hemoglobins.    In  the  present  memoir  on 
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starches.  Dr.  Beichert  bas  replaced  exact 
quantitative  methods  by  those  which  under 
certain  conditions  might  have  a  confirmatory 
vahie,  bnt  certainly  are  of  no  specific  impor- 
tance, as  will  be  shown  later,  so  that  independ- 
ent inyestigators  may  be  able  to  confirm  his 
observations  and  distinguish  one  species  or 
genera  from  another.  It  is  only  necessary  to 
read  carefully  a  work  like  that  of  Solereder 
on  the  ^^  Systematic  Anatomy  of  the  Dicoty- 
ledons'' to  appreciate  the  nature  of  the  task 
that  confronts  an  investigator  who  attempts 
to  solve  a  fundamental  problem  such  as  Dr. 
Beichert  has  attempted. 

Before  critically  examining  the  work  it 
may  be  desirable  to  mention  the  contents  of 
these  two  large  volumes.  Nearly  300  pages 
are  devoted  to  a  resume  of  the  important 
monographs  and  some  of  the  important  papers 
on  the  starches.  The  best  part  of  this  portion 
of  the  work  is  the  translation  from  Naegeli's 
monograph  on  "  Die  Starkekorner/'  giving  his 
classification  of  some  1,200  starches.  This 
comprises  nearly  100  pages.  Any  review  of 
the  literature  on  starch  must  be  unsatisfactory, 
as  it  is  likely  to  be  inadequate,  and  this  is 
especially  true  of  the  summary  by  Dr.  Beichert. 
It  would  have  been  far  better  in  a  memoir  like 
this  had  Dr.  Beichert  placed  in  chronological 
order  the  literature  which  he  cited  so  that  it 
might  be  consulted  or  referred  to  by  the  stu- 
dent and  the  investigator,  particularly  if  he 
intended  this  to  be  a  work  of  reference  on 
starches. 

In  Chapter  VI.  we  find  a  discussion  of  some 
of  the  methods  that  the  author  considers  might 
be  employed  in  an  investigation  of  this  char- 
.acter  and  which  involved  the  study  of  over 
300  starches,  which  he  isolated  from  as  many 
different  plants.  He  employed  essentially  six 
different  methods:  (1)  Histological  method, 
involving  the  study  of  the  form,  markings  and 
size  of  grains.  (2)  Polariscopic  properties, 
i.  e,,  reactions  using  polarized  light  both  with 
and  without  selenite.  (3)  Iodine  reaction, 
using  0.125  per  cent,  and  0.25  per  cent,  of 
Lugol's  solution.  (4)  Action  with  aniline 
dyes,  using  gentian  violet  and  safranin,  using 
6  c.c.  of  a  solution  containing  0.05  'per  cent,  of 


aniline  dye.  (5)  Temperature  of  gelatiniza- 
tion,  which  was  determined  with  a  specially 
constructed  water  bath,  and  in  which  was 
placed  test  tubes  containing  a  small  quantity 
of  starch  with  10  c.c.  of  water.  (6)  Several 
swelling  reagents  were  used,  viz.,  chloral- 
hydrate-iodine  solution,  chromic  acid  in  the 
form  of  a  26-per-cent.  solution;  ferric-chloride 
solution  consisting  of  equal  parts  of  a  satu- 
rated solution  in  water,  and  Purdys  solution, 
which  was  made  up  of  equal  parts  of  the 
standard  solution  and  water. 

In  the  preparation  of  the  starches,  the  mate- 
rial was  comminuted,  mixed  vTith  water, 
strained  through  cheese  cloth,  centrifugalized 
and  washed  with  water  and  re-centrif  ugalized 
to  remove  as  much  impurity  as  possible. 

The  various  starches  were  photographed 
both  with  and  without  polarized  light  Some 
of  these  photographs  are  very  excellent  and 
in  some  instances  may  be  of  some  scientific 
value.  For  the  most  part,  however,  unless 
photographs  of  starches  are  supplemented  with 
drawings  they  lose  much  of  their  interest  and 
significance. 

Great  stress  is  laid  by  the  author  on  the 
different  reaction  intensities  of  the  several  re- 
agents on  any  given  starch  and  these  have  been 
set  forth  graphically  in  the  form  of  curves 
with  a  view  of  affording  a  clear  presentation 
of  the  quantitative  reaction  peculiarities  of  the 
starches  and  x>ermit  of  comparison  between 
them.  ^^  In  the  construction  of  the  charts  the 
abscissas  have  been  used  to  express  the  degree 
of  polarization  (P),  the  intensity  of  the 
iodine  reaction  (J),  the  intensity  of  the 
gentian  violet  reaction  (ffF),  the  intensity  of 
the  safranin  reaction  (8),  the  temperature  of 
gelatinization  (T),  the  time-reaction  of 
chloral  hydrate-iodine  (OHI),  the  time-re- 
action of  chromic  acid  (CA),  the  time-reaction 
of  pyrogallic  acid  (PA),  the  time-reaction  of 
ferric  chloride  (FO),  and  the  time-reaction  of 
Purd/s  solution  (PS).  The  letter  or  letters 
as  above  given  in  parentheses  each  lie  at  the 
head  of  a  special  colunm  or  ordinate,  and 
indicate  the  agent,  while  those  of  the  abscissas 
give  the  values  of  the  reactions.  The  letters  of 
the  column  under  P  indicate,  respectively,  very 
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high,  high,  fair,  low  and  very  low;  and  under 
I,  OV  and  8,  yery  dark,  dark,  fair,  light  and 
very  light/' 

The  procedure  in  the  examination  of  the 
several  starches  by  Dr.  Beichert  is  as  follows : 
The  temperature  of  gelatinization  and  inten- 
sity of  color  of  aniline  dyes  was  determined  by 
placing  a  small  amount  of  starch  in  a  test 
tube  containing  in  the  one  case  10  c.c.  or  an 
excess  of  water  and  in  the  other  case  5  c.c. 
or  an  excess  of  solution  of  the  dye.    In  using 
iodine  solution  he  does  not  say  how  much 
starch  was  employed,  but  merely  states  that 
''the  starch  was  placed  on  a  slide  and  one  or 
two  or  more  drops  of  the  iodine  solution  added, 
the  whole  covered  with  a  cover  slip."    In  the  use 
of  swelling  reagents  we  read  that  ''a  small 
amount  of  starch  is  placed  on  a  slide,  several 
drops  of  the  reagent  added,  a  cover  glass  put 
on,  and  the  progress  of  events  examined  under 
the  microscope."     Oranting  that  there  is  a 
certain  variation  to  a  limited  extent  in  the 
shade  and  intensity  of  color  produced  by  cer- 
tain reagents  with  some  of  the  starches,^  these 
differences  will  only  hold  when  definite  quan- 
tities of  starch  and  definite  quantities  of  re- 
agent are  used.    From  the  statements  in  the 
foregoing  paragraph  showing  the  method  of 
making  microscopic  mounts,   it  is   apparent 
that  Dr.  Beichert  did  not  bear  in  mind  this 
fundamental  fact  as  he  did  not  use  definite 
quantities  of  starch  with  definite  quantities 
of  reagent.     One  illustration  is  sufficient  to 
show  the  weakness  of  his  technique  and  the 
untrustworthiness   of   his   results.     Let   the 
worker  make  four  mounts,  using  varying  quan- 
tities of  starch  and  iodine  solutions  as  follows : 
(1)  0.003  gm.  of  starch  and  1  drop  of  iodine 
solution;  (2)  0.006  gm.  of  starch  and  1  drop  of 
iodine  solution;  (3)  0.003  gm.  of  starch  and 
2  drops  of  iodine  solution;  (4)  0.006  gm.  of 
starch  and  2  drops  of  iodine  solution.    If  a 
solution  be  employed  containing  0.25  per  cent, 
of  Lugol's  solution  as  adopted  by  Dr.  Eeichert, 
the  intensity  of  color  will  not  be  as  pronounced 
as  if  a  reagent  containing  0.50  per  cent,  of 
Lugol's  solution  be  used.    In  any  case  the  re- 
actions in  the  several  mounts  will  show  con- 

iBot.  Gcuf,,  October,  1905. 


siderable  variation,  a  more  intense  blue  colora- 
tion being  usually  discernible  in  mounts  con- 
taining 0.003  gm.  of  starch  and  2  drops  of 
reagent  and  weakest  in  mounts  containing 
0.006  gm.  of  starch  and  1  drop  of  reagent. 
Nearly  equally  as  striking  differences  will  be 
obtained  when  using  varying  quantities  of 
starch  with  two  or  more  drops  of  the  swelling 
reagents  employed  by  Dr.  Beichert.  A  more 
noticeable  and  complete  swelling  being  pro- 
duced when  less  starch  (0.006  gm.)  is  em- 
ployed, with  an  excess  of  reagent  (4  drops), 
and  a  partial  or  incomplete  gelatinication  al- 
ways being  observable  when  an  excess  of  starch 
(0.012  gm.)  are  used  with  a  minimum  quan- 
tity (2  drops)  of  the  swelling  agent.  When  we 
consider  the  nature  of  starch  these  varying 
results  are  to  be  expected  unless  a  quantita- 
tive relation  be  borne  in  mind  between  the 
amount  of  starch  and  the  number  of  drops  of 
reagent  employed. 

The  method  employed  by  Dr.  Beichert  in 
determining  the  temperature  of  gelatinization 
and  of  coloration  with  aniline  dyes  might  have 
been  applied  to  the  use  of  other  reagents.  In 
the  designation  of  intensity  of  color  reaction 
with  aniline  dyes  and  iodine.  Dr.  Beichert 
was  unfortimate  in  adopting  aH  arbitrary  scale 
of  very  dark,  dark,  fair,  light  and  very  light,  as 
hardly  any  two  observers  would  agree  as  to 
whether  a  color  was  dark  or  fair,  eta  It 
would  have  been  a  great  deal  better  had  there 
been  an  accurate  color  scale  embodied  in  Ae 
publication  so  that  Dr.  Beichert's  work  could 
be  confirmed. 

In  view  of  these  serious  criticisms  involving 
a  crude  technique  and  one  which  is  liable  to 
give  discordant  results  in  the  hands  of  different 
investigators  we  must  conclude  that  Beichert's 
work  has  added  practically  nothing  to  the  inter- 
esting question  of  stereoisomerism  of  the 
starches,  nor  can  it  be  considered  as  a  serious 
contribution  to  our  knowledge  of  the  specific- 
ity of  starches  in  relation  to  genera,  species^ 
etc.  Apparently  it  wiU  be  very  difficult  for 
any  one  very  soon  to  add  anything  of  a  funda- 
mental character,  or  in  a  comprehensive  way 
to  the  study  of  starches  and  that  can  be  at  all 
compared  to  the  monumental  work  on  ''Die 
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Stirkekomer '^  written  by  Naegeli  in  1874. 
This  doea  not  mean  that  there  are  not  many 
interesting  and  important  problems  connected 
with  the  study  of  the  starch  grain,  but  the 
solution  of  these  can  be  accomplished  only  at 
the  hands  of  the  experienced  specialist  engaged 
inr  research  or  under  the  direction  of  a  master 
mind 

Henrt  Erasmeb 
PmiiADBLPHiA  College  or  Phabmact, 
Mareh  27,  1915 


SPECIAL  ABTICLBS 

THE    OSMOnO    PBOPERTIBS    OF    DIFFERENT    KINDS 

OF  HUSOLB 

In  two  recent  articles^  I  have  pointed  out 
that  the  osmotic  properties^  of  the  smooth  and 
striated  muscle  of  the  frog  and  of  the  clam's 
adductor  muscle  were  strikingly  differenl 
Loeb  suggests'  that  the  differences  observed  by 
me  might  be  due  to  the  fact  that  "  the  smooth 
muscle  of  the  stomach  .  .  .  can  not  be  ob- 
tained in  as  natural  a  condition  as  .  .  .  striped 
muscle  .  .  .  ."  Still  more  recently,  in  an 
article  published  from  Loeb's  laboratory,  t. 
Korosy*  has  enlarged  upon  Loeb's  suggestion 
and  has  described  some  experiments  purport- 
ing to  uphold  it. 

The  reasons  for  thinking  that  the  differences 
in  the  osmotic  behavior  of  the  three  types  of 
muscle  mentioned  above  can  not  be  due  to 
any  difference  in  the  manner  of  their  prepara- 
tion seem  to  me  very  cogent;  they  have  already 
been  largely  given  in  my  articles  dealing  with 
the  subject.  But  it  has  not  previously  been 
possible  to  give  them  completely  or  to  bring 
theom  together  into  one  place,  and,  in  view  of 
the  suggestions  of  Loeb  and  v.  Korosy,  it 
seems  worth  while  to  do  this  now. 

The  first  difficulty  which  one  meets  in  com- 

1  Meigs,  The  Journal  of  Experitnentai  Zoology, 
VoL  13,  p.  497,  1913;  The  Journal  of  Biological 
Chemdgtry,  VoL  17,  p.  81,  1914. 

sBy  "oflmotie  properties''  I  mean  those  prop- 
erties of  the  tissues  which  determine  the  character- 
istic changes  of  weight  undergone  by  them  when 
inunersed  in  various  solutions. 

B  Loeb,  Science,  N.  8.,  Vol.  37,  p.  430,  1913. 

*V.  KOrCey,  ZeiUchrift  fUr  physiologische 
Chemie,  VoL  93,  pp.  171  ei  teq,,  1914. 


paring  the  reactions  of  smooth  and  striated 
muscle  is  that  cutting  across  the  fibers  or  re- 
moving the  "  natural  suif ace  "  does  not  have 
the  same  effect  on  the  two  tissues.  Striated 
muscle  goes  almost  immediately  into  rigor  in 
the  neighborhood  of  a  cut  across  its  fibers. 
This  condition  is  accompanied  by  acid  forma- 
tion,' by  swelling,  and  by  the  loss  of  irritabil- 
ity and  of  the  characteristic  osmotic  properties 
of  the  tissue;  it  spreads  gradually  from  the 
point  of  injury  to  other  parts.  Cutting  across 
the  fibers  of  smooth  muscle  causes  a  contrac- 
tion which  is  soon  followed  by  relaxation; 
there  is  no  tendency  toward  acid  formation, 
swelling  or  loss  of  irritability  either  in  the 
neighborhood  of  the  cut  or  in  any  other  por- 
tion of  the  tissue.  These  facts,  which  are 
ignored  by  Loeb  and  v.  Korosy,  are  very  signif- 
icant; they  suggest  at  the  outset,  what  is  con- 
firmed by  all  my  subsequent  work,  that  the 
fibers  of  striated  muscle  are  surrounded  by 
characteristic  semi-permeable  surfaces,  injury 
to  which  produces  profound  changes  in  the 
tissue;  and  that  no  such  surfaces  exist  in  the 
case  of  smooth  muscle.  They  are  incompatible 
with  the  view  that  the  osmotic  properties  of 
the  tissues  are  alike.  Finally,  they  show  that 
my  preparations  of  smooth  muscle,  in  spite  of 
the  fact  that  their  fibers  have  been  cut,  are 
more  nearly  comparable  to  uninjured  than  to 
injured  preparations  of  striated  muscle. 

But  one  need  not  stop  here.  The  rigor,  etc, 
produced  in  the  neighborhood  of  a  cut  across 
the  fibers  of  striated  muscle  spreads  only 
gradually  from  the  injured  to  the  uninjured 
regions;  hence,  if  the  injured  area  be  propor- 
tionally small,  the  preparation  will  react 
osmotically  for  the  first  hour  or  so  very  nearly 
like  an  uninjured  muscle.  If  a  frog's  sartorius 
be  cut  across  its  middle,  either  half  of  the 
muscle  will  have  about  the  same  proportions 
of  "natural  surface"  and  "unnatural  sur- 
face" as  the  preparations  of  frog's  stomach 
muscle  used  in  my  experiments.  Such  a  cut 
sartorius  reacts  for  the  first  hour  in  all  re- 
spects very  much  like  an  uninjured  sartorius. 
The  strikingly  different  osmotic  reactions  char- 
acteristic of  smooth  muscle  showed  themselves 

6  Fletcher  and  Hopkins,  The  Journal  of  Physiol- 
ogy, Vol.  35,  pp.  261  et  seq,,  1907. 
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in  my  preparations  long  before  the  end  of  the 
first  hour. 

Further,  the  effects  of  cutting  across  the 
fibers  or  of  exposing  an  '^ unnatural  surface'' 
in  smooth  muscle  may  be  studied  experi- 
mentally by  comparing  the  reactions  of  prep- 
arations which  have  been  cut  in  many  places 
with  those  of  others  which  have  been  cut  as 
little  as  possible.  Such  experiments  show  that 
cutting  has  no  perceptible  effect  after  the  first 
few  minutes;  for  the  first  few  minutes  it  pro- 
duces a  very  slight  tendency  for  the  prepara- 
tion to  lose  fluid.  Examination  of  tHe  differ- 
ences in  the  osmotic  reactions  of  smooth  and 
striated  muscle  under  different  circumstances 
shows  that  these  differences  can  not  be  ex- 
plained as  the  result  either  of  this  or  of  any 
other  conceivable  effect  of  injury.  Smooth 
muscle,  for  instance,  swells  more  rapidly  than 
striated  muscle  in  Ringer's  solution,  but  less 
rapidly  in  half -strength  Ringer;  it  would  be 
a  very  extraordinary  hypothesis  that  these 
opposite  differences  were  both  the  effects  of 
injury.  Still  less  can  the  swelling  of  smooth 
muscle  in  solutions  of  non-electrolytes  and  the 
peculiar  changes  of  weight  undergone  by  it  in 
double-strength  and  half -strength  Ringer  solu- 
tion be  explained  as  the  result  of  injury  by 
any  one  who  will  take  the  trouble  to  make  a 
oareful  study  of  these  phenomena. 

In  order  to  obtain  a  preparation  of  striated 
muscle  comparable  to  my  preparations  of 
smooth  muscle  y.  Koro^  pared  off  the  surface 
layers  of  a  frog's  gastrocnemius  with  a  razor 
and  used  the  core  which  was  left.  This  is,  to 
say  the  least,  a  severe  test.  The  gastrocnemius 
is  for  the  most  part  composed  of  short  fibers 
which  run  diagonally  across  it  and  end  in  the 
fascia  covering  its  surface.  The  procedure 
adopted  by  v.  Korosy  would  therefore  give  a 
surface  largely  or  entirely  composed  of  the 
cut  ends  of  the  muscle  fibers.  My  prepara- 
tions of  stomach  muscle  were  covered  on  one 
side  by  the  serosa  and  on  the  other  by  a  part 
of  the  connective  tissue  which  lies  between  the 
muscular  and  mucous  coats  of  the  stomach; 
these  two  surfaces  made  up  about  nine  tenths 
that  of  the  whole  preparation,  and  were  cer- 
tainly  as  ''natural"  as  that  which  is  left 


covering  a  striated  muscle  after  it  is  torn 
away  from  the  skin  and  from  the  neighboring 
musdes. 

V.  Korosy  tried  only  one  experiment  which 
bears  on  the  osmotic  differences  between  the 
smooth  and  striated  muscle  of  the  frog.  He 
immersed  his  muscle  core  in  0.23  M  saccharose 
solution  and  found  that  it  gained  weight  fairly 
rapidly.  It  is  to  be  presumed  that  lactic  add 
was  being  rapidly  produced  over  the  whole 
surface  of  v.  Korosy's  preparation,*  and  it  is 
not  surprising,  therefore,  that  it  should  gain 
weight  in  either  0.28  M  saccharose  solution  or 
in  any  other  solution  nearly  isosmotic  with 
frog's  blood.  But,  in  view  of  the  considera- 
tions given  above,  it  can  hardly  be  supposed 
that  this  experiment  shows  that  the  osmotic 
properties  of  smooth  and  striated  muscle  are 
alike. 

V.  Korosy  also  immersed  his  gastrocnemius 
cores  in  various  hypertonic  NaCl  solutions,  and 
found  that  they  lost  weight  in  the  early  stages 
of  their  inmiersion.^  These  results  are  to  be 
compared  with  mine  on  the  adductor  muscle 
of  the  clam,  which  had  already  begun  to  gaia 
weight  after  five  minutes'  immersion  in  a 
strongly  hypertonic  NaOl  solution.*  lily  prep- 
aration was  certainly  not  any  more  injured 
than  V.  Korosy's  in  this  case,  yet  under  com- 
parable experimental  conditions  it  gained 
weight  and  his  lost.  I  do  not  understand, 
therefore,  why  he  thinks  that  his  experiments 
with  the  gastrocnemius  core  indicate  that  the 
osmotic  properties  of  the  various  kinds  of 
muscle  under  consideration  are  alike,  nor  do 
I  understand  his  remai^  on  page  173,  which  I 
take  to  mean  that  we  need  information  about 
the  changes  of  weight  undergone  by  clam's 
muscle  in  the  early  stages  of  its  immersion  in 
hypertonic  solutions.  We  already  have  de- 
tailed information  on  this  point* 

«  Fletcher  and  HopkuiB,  The  Jawndl  of  Phytiol- 
ogy,  VoL  35,  pp.  261  et  aeq,,  1907;  Laqnar,  ZeU- 
schfift  far  phyiiologitche  Chemie,  VoL  93,  p.  69, 
1914. 

7  Loc.  oit.,  pp.  170  and  171  and  Table  11. 

8  Meigs,  The  Journal  of  Biologiodl  Chemittry, 
Vol.  17,  Experiment  17,  p.  97,  1914. 

9  MeigB,  loo.  oit,.  Experiments  3  and  17,  pp.  95 
and  97. 


Mat  7,  1915] 


SCIENCE 


691 


With  regard  to  v.  Korosy's  auppoeition  (pp. 
172  and  173)  that  my  preparations  of  frog's 
stomach  muscle  were  contaminated  with  acid, 
I  can  only  say  that  it  is  incorrect.  I  took 
particular  pains  to  avoid  contamination  of  the 
muscle  with  the  stomach  contents;  the  prep- 
arations were  decidedly  alkaline  to  litmus  at 
the  heginnings  of  the  experiments  and  re- 
mained so  for  at  least  twenty-four  hours. 

It  seems  to  me  that  any  further  attempt  to 
show  that  the  smooth  and  striated  muscle  of 
the  frog  and  the  adductor  muscle  of  the  clam 
are  all  equally  suhject  to  the  ^'law  of  Ato- 
gadro-van't  Hoff"  should  he  hased  on  experi- 
ments on  all  three  kinds  of  muscle  and  on 
careful  consideration  of  the  data  already  at 
hand,  rather  than  on  experiments  confined  to 
striated  muscle  and  hacked  up  only  hy  experi- 
mentally unfounded  suppositions. 

Edward  B.  Meigs 

Th»  Wistab  Institute  of 
Anatomy  and  Biology 

ON   THE   taxonomy   OF   THE   PBOOYONID-fi 

Within  recent  time  I  have,  through  the 
courtesy  of  the  United  States  National  Mu- 
seum and  the  Academy  of  Natural  Sciences 
of  Philadelphia,  enjoyed  the  opportunity  of 
making  a  comparative  study  of  the  skeletons 
of  the  procyonine  mammals  of  America,  and 
that  of  the  panda  of  the  Old  World.  These 
researches  have  resulted  in  the  production  of 
a  memoir  setting  forth  in  full  complete  and 
comi>arative  accounts  of  the  osteology  of  all 
these  species  and  genera,  as  well  as  thorough 
studies  of  their  several  dental  armatures. 
This  memoir  carries  with  it  thirteen  quarto 
plates,  upon  which  are  to  he  found  eighty- 
seven  photographic  figures,  giving  all  the 
skulls  and  many  other  bones  of  the  skeletons 
of  these  procyonine  species,  together  with  the 
BkuH  of  Ailurus  fulgens.  In  all  cases  the  fig- 
ures are  given  natural  size. 

As  there  is  usually  some  little  delay  in  the 
puhlication  of  memoirs  of  this  class,  I  have 
thought  best  to  pu<blish  here  an  advance  ab- 
stract, setting  forth  some  of  my  findings 
with  respect  to  this  group  in  the  matter  of 


their  classification.  All  descriptive  details, 
as  well  as  the  large  number  of  osteological 
figures  of  the  Procyonidse,  will  be  available  to 
mammalogists  later  on — ^that  is,  at  such 
time  as  I  can  arrange  for  the  publication  of 
this  work  in  its  entirety. 

As  to  the  panda,  I  have  said:  '^  Judging 
from  the  characters  presented  on  the  part  of 
its  teeth;  its  skull,  with  the  presence  of  the 
alisphenoid  canal,  and  its  Asiatic  habitat,  it 
is  dear  that  Ailurus  fulgens,  the  panda,  is 
but  remotely  related'  to  such  forms  as  the  rac- 
coons^ the  coatis,  or  the  kinkajous.  Wherever 
it  belongs,  it  does  not  belong  in  there.  Hav- 
ing studied  only  the  teeth  and  skull  of  a  single 
individual,  I  am  not  prepared  to  say  much  in 
regard  to  its  affinities;  but  I  am  of  the  opin- 
ion that  it  belongs,  as  a  superfamily,  Ailu- 
roidea,  between  the  bears  and  the  procyonine 
forms.  Possibly  AUuropus  may  be  the  con- 
necting type  here — ^that  is,  with  the  ursine 
series. 

Apart  from  their  special  character  differ- 
ences, which  have  been  given  in  detail  above, 
the  dental  formulsB  agree  in  Bassariscus, 
Nasua  and  BcLssaricyon,  while  in  Potos  the 
formula  is  different  This  fact  alone  is  suffi- 
cient evidence  to  convince  a  mammalogist 
that  the  Kinkajous  are,  at  least  to  this  extent, 
more  or  less  removed  from  the  more  typical 
raccoon  group.  In  Bassarieyon,  although  the 
formula  is  the  same  as  in  a  raccoon,  the  teeth 
differ  markedly  in  their  special  characters. 
Especially  is  this  the  case  with  respect  to 
their  morphology  and  extremely  feeble  tuber- 
culation. 

In  not  a  few  particulars  its  cranium  and 
mandible  agree  with  that  part  of  the  skeleton 
in  Bassariscus,  though  the  curvature  of  the 
superior  cranial  line  is  more  as  we  find  it  in 
Procyon — ^that  is,  in  Bassarieyon  it  is  not  so 
flat  and  straight  as  it  is  in  the  ring-tailed 
bassaris. 

Not  having  examined  the  entire  skeleton, 
my  opinion  is  given  tentatively  in  so  far  as 
the  taxonomical  position  of  Bassarieyon  is 
concerned;  but  with  the  morphology  of  its 
teeth  and  skull  before  us,  it  is  clear  that  it 
X>08sesees  characters  common  to  both  the  true 
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raccoonB  as  well  as  to  Baasariscus,  and  there- 
fore belongs  in  some  subdivisional  group  by 
itseJIf.  This  ie  likewise  true  of  Nasua,  ior, 
although  the  morphology  and  characters  of 
its  skull,  axial  skeleton  and  limbs  are  pro- 
cyonine,  it  nevertheless  departs  very  decid- 
edly from  the  true  raccoons  in  not  a  few  of 
its  osteological  characters.  This  is  seen  in 
the  elongate  form  of  the  skull  in  Nasua  with 
its  relatively  smaller  bullie;  the  mesial  fora- 
men between  the  anterior  palatine  foramina; 
the  upturned  nasals,  but  more  partictdarly 
the  great  differences  to  be  found  in  the  long 
bones  of  its  skeleton;  their  proportional 
lengths  and  their  characters,  as  well  as  the 
difference  in  form  of  the  scapula  and  x>elvi8. 
These  constant  differences  in  the  skeleton 
among  BMsariseus,  Procyon  and'  Nasua  are 
eupergeneric  and  must  be  so  considered. 

Coming  to  Potcs,  we  not  only  find  the  rad- 
ical difference  in  the  dental  armature  as  com- 
pared with  all  the  other  genera;  but  its  skull, 
although  exhibiting  certain  general  procyo- 
nine  characters,  is,  in  its  form,  entirely  dif- 
ferent from  the  skull  of  Procyon,  or  of  Nasua, 
or  the  bassaris,  or  of  Bassaricyon.  The  skuU 
of  a  kinkajou  is  as  short  as  the  skull  in  a  do- 
mestic cat;  the  mastoid  process  is  entirely 
aborted;  the  paroccipital  stands  away  from 
the  bulla  on  the  same  side;  tympanies  short; 
frontal  sinuses  extremely  small;  and  in  the 
mandible  the  complete  coossification  of  the 
horizontal  rami  at  the  symphysis,  with  the 
lower  border  of  the  bone  concave.  There  are 
likewise  numerous  differences  in  the  axial 
skeleton  which  have  been  fully  enumerated 
above.  In  short,  Potos,  with  its  short  skull; 
prehensile  tail;  different  vertebral  column; 
and  other  departures  in  its  skeleton  from  the 
more  closely  related  genera  noted  above,  be- 
longs strictly  in  a  group  by  itself — ^that  is,  the 
several  sx)ecies  do,  and,  while  evidently  pro- 
cyonine  in  its  characters  and  relationships, 
it  is  nevertheless  well  removed  from  the  more 
typical  raccoons,  and  the  further  we  study  its 
habits  and  anatomy,  the  more  evident  does 
this  fact  become. 

In  short,  this  group  of  mammals  consti- 
tutes a  superfamily  PROOvoNomEA,  divisible 


into  two  families — ^the  Procyonidffi  and  the 
PotoeddsB,  with  the  former  family  divided 
into  three  subfamilies,  Bassarisinie,  Bassari- 
cyoniniB  and  Nasuinae,  thus: 

Saperfamily       Families        Subfamilies 

'ProcyonidB  rBaaBarisinn 

J  BassaricyoninflB 
[Nasuins 

.Potosid8S        Protofiins 

and  this  I  believe  to  be  their  true  reiation- 
ships  in  nature. 

R  W.  Shufbldt 
Washinoton,  D.  C, 
December  24,  1914 
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TEB   NATIONAL   ACADEMY  OF   8CIBNCB8 

Thx  sessions  of  the  annual  meeting  of  the  aead- 
emy  were  held  in  the  Oak  Boom  of  the  Baleigli 
Hotel  and  in  the  United  States  National  Mnseam, 
Washington,  D.  C,  on  April  19,  20  and  21,  1915. 

Sixty-one  members  were  present,  as  follows: 
Abel,  Becker,  Bell,  Boltwood,  Britton,  Bnmstead, 
Cattell,  Chamberlin,  Chittenden,  Clark  (W.  B.), 
Clarke  (F.  W.),  Clarke  (J.  M.},  Conklin,  Oonlter, 
Cross,  Dall,  Davenport,  Davis,  Day,  Donaldson, 
Fewkes,  Frost,  Hague,  Hale,  Harper,  Harrison, 
Hayford,  Hillebrand,  Holmes,  Howell,  Jennings, 
Loeb,  Mall,  Meltzer,  Mendel,  Merriam,  Miehelson, 
Moore,  Morgan,  Morley,  Nichols  (E.  L.),  Noyes 
(A.  A.),  Noyes  (W.  A.),  Osbom  (H.  F.),  Osborne 
(T.  B.)i  Parker,  Pickering,  Pirsson,  Bansome, 
Beid,  Bemsen,  Schnchert,  Scott,  Smith  (Erwin  F.), 
Waloott,  Webster,  Welch,  Wheeler,  White,  Wood 
(B.  W.),  Woodward. 

The  following  scientific  program  was  carried  out 
in  full: 

"Localization  of  the  Hereditary  Material  in 
Germ  Cells,"  by  Thomas  H.  Morgan. 

Problems  of  Nutrition  and  Growth: 

''Stimulation  of  Growth,"  by  Jacques  Loeb. 

''Specific  Chemical  Aspects  of  Growth,"  hj 
Lafayette  B.  Mendel. 

"Basal  Metabolism  during  the  Period  of 
Growth,"  by  Eugene  P.  Du  Bois,  medical  di- 
rector, Bussell  Sage  Institute  of  Pathology  (by  in- 
vitation of  the  Program  Committee). 

"Betention  in  the  Circulation  of  Injected  Dex- 
trose in  Depancreatised  Animals  and  the  Effect  of 
an  Intravenous  Injection  of  an  Emulsion  of  Pan- 
creas upon  tMs  Betention,"  by  I.  S.  Kleiner  and 
S.  J.  Meltzer. 

"The  Electrical  Photometry  of  Stan,"  by  Joel 
Stebbins,  Draper  Medallist. 
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'  *  A  Vortex  Hjpotheflis  of  Sun  Spots, ' '  by  George 
£.  Hale. 

"The  Spectroscopic  Binary,  Ma  Orionis,"  by 
Edwin  B.  Frost. 

"One-Dimensional  Oases  and  the  Experimental 
Determination  of  the  Law  of  Beflection  for  Gas 
Molecules, "  by  Bobert  W.  Wood. 

"The  Belations  Between  Besonance  and  Absorp- 
tion Spectra,  *'  by  Bobert  W.  Wood. 

"On  the  Polarized  Fluorescence  of  Ammonio- 
Uranyl  Chloride,"  by  Edward  L.  Nichols  and  H.  L. 
Howes. 

"Atomism  in  Modem  Physics,"  by  Bobert  A. 
Mmilcan  (by  inyitation  of  the  Program  Com- 
mittee). 

"Problems  Associated  with  the  Origin  of  Coral 
Beefs,  Suggested  by  a  Shaler  Memorial  Study  of 
the  Beefs  of  Fiji,  New  Caledonia,  Loyalty  Islands, 
New  Hebrides,  Queensland  and  the  Society  Islands, 
in  1914,'*  by  William  Morris  Davis. 

"Inorganic  Constituents  of  Marine  Inverte- 
brates," by  P.  W.  Clarke. 

"Amphibia  and  Beptilia  of  the  American  Car- 
boniferous," by  Boy  L.  Moodie  (introduced  by  H. 
P.  Osbom). 

' '  Human  Baces  of  the  Old  Stone  Age  of  Europe, 
the  Geologic  Time  of  their  Appearance,  their  Ba- 
eial  and  Anatomical  Characters,"  by  Henry  Fair- 
field pebom  and  J.  Howard  McGregor. 

"On  the  Fossil  Algie  of  the  Petroleum-yielding 
Shales  of  the  Green  Biver  Formation,  * '  by  Charles 
A.  Davis,  geologist.  Bureau  of  Mines  (by  invitation 
of  the  Program  Committee). 

"The  Forests  of  Porto  Bico,"  by  Nathaniel  L. 
Britton. 

"Pictures  on  Prehistoric  Pottery  from  the 
Mimbres  Valley  in  New  Mexico  and  their  Belation 
to  those  of  Casas  Grandes,"  by  J.  Walter  Fewkes. 

"Inheritance  of  Temperament,"  by  Charles  B. 
Davenport 

"Inheritance  of  Huntington's  Chorea,"  by 
Charles  B.  Davenport. 

"The  Fur  Seal  Herd  of  the  PribUof  Islands," 
by  (George  H.  Parker,  official  representative  of  the 
academy  upon  the  Special  Commission  appointed 
by  the  President  of  the  United  States  to  study  and 
report  upon  the  Alaskan  Fur  Seals  during  the 
summer  of  1914. 

"The  Evolution  of  the  Earth,"  by  Thomas 
Chrowder  Chamberlin,  of  the  University  of  Chi- 
cago, William  EUery  Hale  lecturer. 

The  president  announced  that  the  preparation  of 
biographical  memoirs  of  deceased  members  had 
been  assigned  as  follows: 


Bowditch,  Henry  P Cannon,  Walter  B. 

Davidson,  George Existing    biography    ap- 
proved. 

Gould,  B.  A Comstock,  George  C. 

Mitchell,  Henry   Hajrford,  John  F. 

Mitchell,  Silas  Wier Welch,  William  H. 

Chandler,  Seth  Carlo  . .  .Elkin,  William  L. 
Peirce,  Benjamin  Osgood.  H&ll,  E.  H. 
Holden,  Edw.  Singleton.   Campbell,  W.  W. 
Hill,  George  William  . . .  Brown,  E.  W. 
Gill,  Theodore  Nicholas.  .Dall,  William  H. 
Minot,  Charles  Sedgwick.  Donaldson,  Henry  H. 
Billings,  John  S Garrison,  Fielding  H. 

The  president  announced  the  death  since  the 
autumn  meeting  of  one  foreign  associate: 

Auwers,  G.  F.  J.  Arthur,  January  24,  1915, 
elected  1883. 

Beports  of  the  President  and  Treaswrer 
The  reports  of  the  president^  and  treasurer^  for 
1914  as  transmitted  to  the  senate  of  the  United 
States  by  the  president  of  the  academy  were  pre- 
sented in  their  printed  form  and  approved. 

Eepart  of  the  Home  Secretary 
The  Pbssidknt  or  ths  National  Aoadkmy  of 
Sciences: 

Sir:  1  have  the  honor  to  present  the  annual  re- 
port of  home  secretary  of  the  National  Acad- 
emy of  Sciences  for  the  year  ending  April  21, 
1915. 

The  memoir  of  the  National  Academy  of  Sci- 
ences, Volume  12,  Part  1,  and  bearing  the  title, 
"Monograph  of  the  Bombycine  Moths  of  North 
America,"  by  A.  S,  Packard,  edited  by  T.  D.  A. 
Cockerell,  has  been  published  and  distributed  to 
the  members,  foreign  associates,  institutions  and 
reference  libraries;  Volume  12,  Part  3,  of  the 
Memoirs,  entitled  "The  Turquoise,"  by  Joseph 
E.  Pogue,  has  also  been  published  and  distributed 
to  the  members;  Part  2  of  this  same  volume  en- 
titled, "Variations  and  Ecological  Distribution 
of  the  Snails  of  the  Genus  lo,"  by  Charles  C. 
Adams,  has  received  final  consideration,  and  is 
now  waiting  to  be  bound  at  the  Government 
Printing  Office;  the  memoir  forming  Volume  13, 
being  "A  Catalogue  of  the  Meteorites  of  North 
America,"  by  Oliver  C.  Farrington,  only  awaits 
press  work  and  binding  before  it  is  issued. 

The  biographical  memoirs  of  John  Wesley 
Powell,  Charles  A.  Schott  and  Miers  Fisher  Long- 
streth  have  been  published.  The  publication  of 
the  memoir  of  J.  Peter  Lesley,  by  Dr.  William  M. 
Davis,  has  been  approved  by  the  committee  on 
publication,  and  the  biography  of  Henry  Morton, 

iBeport  of  the  National  Academy  of  Sciences 
for  the  year  1914,  pp.  11-56. 
2  Idem,  pp.  57-65. 
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by  Edward  L.  Nichols^  has  been  printed  and 
awaits  the  portrait. 

Three  members  have  died  since  the  last  annual 
meeting:    Theodore  Nicholas  Gill,  on   September 

25,  1914,  elected  in  1873 ;  Charles  Sedgwick  Minot, 
on  November  19,  1914,  elected  in  1897,  and  Henry 
Lord  Wheeler,  on  October  30,  1914,  elected  in 
1909. 

Of  our  foreign  associates,  Eduard  Suess  died  on 
April  26^  1914,  elected  in  1898;  August  Weismann, 
on  November  5,  1914,  elected  in  1913;  Hugo 
Ejonecker,  on  June  6,  1914,  elected  in  1901;  G. 
F.  J.  Arthur  Auwers,  on  January  24,  1915,  elected 
in  1883. 

There  are  134  active  members  on  the  member- 
ship list,  1  honorary  member,  and  43  foreign  as- 
sociates. 

Arthub  L.  Day, 
HoTne  Seoretary 

Report  of  the  Directors  of  the  Baeke  Fund 
To  THX  President  or  the  National  Acajkbmy  of 
SciENCSS: 

Sir:  The  serious  illness  of  Br.  Charles  S.  Minot, 
the  chairman  of  the  board  of  directors  of  the 
Bache  Fund,  made  it  difficult  to  carry  on  the 
work  of  the  board  for  several  months.  His  death 
in  November  last  left  a  vacanc^  hard  to  fiU,  as  he 
was  most  conscientious  in  the  performance  of  his 
dutiea  After  careful  consideration  the  two  re- 
maining members  of  the  board  elected  Professor 
Boss  G.  Harrison  the  third  member  and  he  ac- 
cepted. In  turn  the  board  elected  the  undersigned 
chairman. 

Since  the  last  annual  meeting  of  the  academy 
the  following  appropriations  have  been  made: 

No.  182,  W.  C.  Kendall,  $600.  April  30,  1911. 
Toward  the  expenses  of  illustrations  in  color  and 
incidental  expenses  in  connection  with  part  II. 
(Salmonid«B),  fishes  of  New  England,  to  be  pub- 
lished by  the  Boston  Society  of  Natural  History. 

No.  183.  C.  G.  Abbot,  $250.  June  29,  1914. 
To  complete  and  test  on  Mt.  Wilson  in  California 
an  apparatus  consisting  of  a  coneave  cylindric 
mirror  of  about  100  sq.  ft.  surface  adapted  to  heat 
oil  to  circulate  through  a  reservoir  containing 
ovens  and  water  pipes,  and  thereby  to  utilise  solar 
radiation  for  cooking  and  for  heating  water  for 
domestic  purposes. 

No.  184.  P.  W.  Bridgman,  $500.  September 
14,  1914.  To  continue  the  work  on  high  pressures, 
especially  to  investigate  the  phase  changes  brought 
alH)ut  in  various  substances  by  very  high  pressure. 

No.  185.     Robert  W.  Hegner,  $160.     December 

26,  1914.  To  determine  the  visible  changes  that 
take  place  during  the  differentiation  of  the 
germ  cells  in  the  embryos  of  hermaphroditic  ani- 
mals, and  to  discover,  if  posEuble,  the  cause  :>f 
these  changes. 


No.  186.  J.  VoUte.  $800.  February  9,  1915. 
For  the  determination  of  parallaxes  of  southern 
stars  by  transits.  The  Bache  Fund  has  heretofore 
granted  $1,000  for  this  research.  It  is  conducted 
at  the  Boyal  Observatory,  Cape  of  Good  Hope, 
wholly  at  the  expense  of  Mr.  VoOte,  except  for 
these  granta 

No.  187.  H.  H.  Lane,  $500.  April  14,  1915. 
To  make  a  comparative  study  of  the  embryos  and 
young  of  various  majnmals  in  order  to  determine, 
by  physiological  experimentation  and  morpbolog- 
iotl  observations,  the  correlation  between  strne- 
ture  and  function  in  the  development  of  the  spe- 
cial senses. 

Iba  Bemsbn, 
Chairman 

April,  1915 

Beport  of  the  Trustees  of  the  Watson  Fwnd 

The  will  of  the  late  James  Craig  Watson  pro- 
vided "for  the  promotion  of  astronomical  sci- 
ence," but  he  expressed  the  wish  that  a  medal 
should  be  given  and  that  tables  should  be  prepared 
of  tbe  motions  of  all  the  planets  discovered  by 
him.  This  last  wish  has  now  been  carried  out  in 
a  most  satisfactory  manner  by  Professor  A.  O. 
Leuschner,  so  that  the  income  which  has  been 
used  for  this  purpose  during  the  last  fourteen 
years  is  now  available  for  the  promotion  of  astro- 
nomical science  in  other  directiona 

The  undersigned  accordingly  recommend  the 
following  votes: 

Besolved,  That  the  sum  of  five  hundred  dollars 
from  the  income  of  the  Watson  Fund  be  appropri- 
ated to  Professor  John  A.  MiDer,  director  of  the 
Sproul  Observatory,  for  measuring  plates  already 
iikesL  for  the  determination  of  stellar  parallaxes. 

Besolved,  That  the  sum  of  three  hundred  dollars 
be  appropriated  from  the  income  of  the  Watson 
Fund  to  Mr.  John  £.  Mellish,  to  enable  him  to 
undertake  observations  at  the  Terkes  Observatory. 

E.  C.  PiCEESiKO,  Chairman^ 

W.  L.  Elkik, 

EDwm  B.  Fbost 

AprU  2,  1915 

Beport  of  the  Committee  on  the  Henry  Draper 

Fund 

The  committee  unanimously  recommends  to  the 
academy  that  the  following  grants  for  researek 
be  approved: 

Five  hundred  dollars  to  Dr.  W.  W.  Campbell, 
director  of  the  lAck  Observatory^  for  the  purchase 
and  construction  of  spectrographic  and  other  appa- 
ratus for  use  with  the  Crossley  Beflector. 

Two  hundred-  and  fifty  dollars  to  Dr.  S.  A« 
Mitchell,  director  of  the  Leander  McCormick  Ob- 
servatory, for  the  purchase  of  a  machine  for  meas- 
uring astronomical  photographs. 

Geobgi  E.  Haus, 

Chairman 
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Beport  of  the  Commutes  on  the  J.  Lawrence  Smith 

Fund 

To  THE  National  Acadkmy  or  Scibncbs: 

In  regard  to  researches  now  in  progress  or  lately 
completed  which  have  received  aid  from  this  fund 
the  committee  reports  as  follows: 

Grant  No.  3.  Edmund  Otis  Hovey,  curator  in 
geology  and  paleontology  in  the  Ajnerican  Mu- 
aeum  of  Natural  History,  New  York,  received  in 
1910  a  grant  of  $400  in  aid  of  the  study  of  cer- 
tain meteoritea  Metallographic  and  chemical  ex- 
aminations are  in  progress.  Dr.  Hovey  is  at  this 
time  out  of  tiie  country. 

Grant  No.  4.  Professor  C.  C.  Trowbridge,  of 
the  department  of  physics  in  Columbia  University, 
received  in  1910  a  grant  of  $400  in  aid  of  his 
fitndy  of  the  luminous  trains  of  meteors.  The 
Academy  has  also  made  further  grants  of  $250  in 
1912,  of  $250  in  1913,  and  of  $250  in  1914.  The 
important  work  of  collecting,  verifying  and  tabu- 
lating records  of  observations  of  luminous  trains 
bias  heen  diligently  pursued.  Lately,  the  collection 
and  preparation  for  publication  of  drawings  of 
luminous  trains  has  been  undertaken.  In  accord- 
ance with  the  vote  of  the  academy  in  1912,  three 
payments  have  been  made  from  this  grant  and  it 
ijs  expected  that  the  fourth  and  last  installment 
will  be  required  dnring  the  current  year. 

Grant  No.  5.  Dr.  George  P.  Merrill,  curator  in 
the  department  of  geology  in  the  United  States 
National  Museum,  received  a  grant  of  $200  in 
1910,  and  of  $200  in  1911,  to  aid  in  the  study  of 
the  occurrence  of  certain  elements  suspected  to  be 
present  in  small  quantities  in  some  meteorites. 
This  work  has  been  successfully  completed,  and 
the  final  report  is  ready  for  submission  to  the 
academy;  the  report  contains  a  tabnlation  of  all 
available  trustworthy  analyses  of  meteorites,  and 
is  accompanied  by  a  special  paper  on  the  occur- 
rence in  meteorites  of  francolite  or  some  allied 
phosphatic  mineral  in  place  of  the  apatite  of  ter- 
refltrial  rocks. 

The  cash  balance  of  income  now  available  for 
l^^ants  is  $874.87,  and  the  invested  income  is 
#1,532.50. 

Edwabd  W.  Moelbt, 

Chairman 

Professor  S.  A.  Mitchell,  University  of  Virginia, 
lias  applied  for  a  grant  of  $500  to  aid  in  the 
•eomputation  of  orbits  of  meteors.  Dr.  Charles  P. 
Olivier,  president  of  the  American  Meteor  Society, 
lias  computed  orbits  from  some  nine  thousand  ob- 
servations of  meteor  paths,  and  has  some  thousand 
observations  awaiting  reduction.  He  has  published 
two  important  papers  containing  several  hundred 
computed  orbita  The  committee  recommend  the 
grant  of  $500  to  Professor  S.  A.  Mitchell,  to  aid 
in  eomputations  of  orbits  of  meteors. 

Edwabd  W.  Moelbt, 

Chairman 


The  following  motion  was  presented: 

That  the  Committee  on  the  J.  Lawrence  Smith 
Fund  recommend  that  the  meteorites  remaining 
from  the  purchases  by  Dr.  Merrill  be  deposited  by 
the  National  Academy  of  Sciences  in  the  United 
States  National  Museum. 

Beport  of  the  Board  of  Directors  of  the  Benjamin 

Apthorp  Gould  Fund 

The  income  balance  of  the  Gould  Fund  is  now, 
in  cash,  four  hundred  and  four  dollars  and  sixty- 
four  cents  ($404.64) ;  in  readily  negotiable  se- 
curities, four  thousand  and  fifty-seven  dollars  and 
fifty  cents  ($4,057.50),  and  in  an  unpaid  grant  to 
the  Astronomical  Journal,  one  thousand  dollars 
($1,000). 

F.    B.    MOULTON, 

E.  E.  Babnabo 

Beport  of  the  Directors  of  the  Wolcott  Gibhs  Fund 

The  trustees  of  the  Wolcott  Gibbs  Fund  for 
Chemical  Besearch  have  the  honor  to  present  their 
annual  report  to  the  National  Academy  of  Sci- 
ences. Sioce  the  last  report  three  grants  have 
been  made  from  the  income  of  the  Fund  as  fol- 
lows: 

m.  One  hundred  dollars  to  Professor  W.  J. 
"H&le,  Ann  Arbor,  to  pay  for  assistance  in  a  re- 
search on  derivatives  of  2.3-diacetylpentadiene, 
voted  May  15,  1914. 

Professor  Hale  reports  that  he  has  prepared  the 
cyclopentadiopyridazine  and  the  corresponding 
phenyl  compound,  and  determined  their  composi- 
tion. He  hopes  to  finish  the  research  before  the 
summer  vacation. 

IV.  Two  hundred  dollars  to  Professor  W.  D. 
Haskins,  University  of  Chicago,  for  making  a 
special  potentiometer  and  galvanometer  to  study 
oobaltammines  and  ternary  systems  of  fused  salts. 
Voted  November  25,  1914. 

Professor  Haskins  reports  that  a  beginning  has 
been  made  on  the  work  in  spite  of  his  severe  sick- 
ness and  the  fact  that  the  war  has  prevented  him 
from  obtaining  part  of  the  appfuratus  from  Ger- 
many. 

V.  A  second  grant  of  one  hundred  dollars  to 
Professor  Mary  E.  Holmes,  of  Mount  Holyoke 
College,  for  assistance  in  her  work  on  the  electro- 
lytic determination  of  cadmium.  Voted  March  IS, 
1915. 

Professor  Holmes  reports  that  she  has  purchased 
platinum  electrodes  of  a  new  form,  and  with  these 
has  studied  the  deposition  of  cadlmium  and  copper, 
so  that  she  is  now  beginning  to  study  the  elec- 
trical separation  of  cadmium  firom  other  metals. 

The  unexpended  income  of  the  fund  amounted 
on  April  first  to  $111.99. 

C.  L.  Jackson, 
Chairman 
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Bepart  of  iT^e  Committee  on  SoUur  Beseardh 

The  committee  be^s  to  call  the  attention  of  the 
academy  to  the  publication  of  VoL  IV.  of  the 
Traneactions  of  the  International  Union  for  Go- 
operation  in  Solar  Beaearch,  which  contains  the 
complete  proceedinse  of  the  last  meeting  in  Bonn, 
reports  of  the  various  committees,  resolutions 
adopted  bj  the  Union,  and  several  scientliic  papers 
on  solar  and  stellar  phenomena. 

The  iour  volumes  of  TranMLOtione  already  pub- 
lished by  the  Solar  Union  may  be  obtained  from 
Messrs.  Longmans,  Oreen  ft  Company,  Fourth 
Avenue  and  30th  Street,  New  York,  at  $2.50  per 

volume. 

QxoBOS  E.  Hale, 
Chairman^ 

Becommendations  from  the  Council 

That  the  following  bequest  from  Mrs.  Mary 
Anna  Pslmer  Draper  l)e  accepted. 

Extract  from  the  Witt  of  Mrs,  Mary  Anna 
Palmer  Draper,  Page  7,  Section  9  {Second  Para- 
graph): **I  give  and  bequeath  to  the  Nations! 
Academy  of  Sciences,  Smithsonian  Institution, 
Washington,  D.  C,  the  sum  of  twenty-five  thousand 
dollars   ($25,000).'' 

Beport  of  the  Editorial  Board  of  the  Proeeeding$ 

The  editorial  board  of  the  Proceedings  reports 
to  the  academy  that  four  numbers  of  the  Proceed- 
ings have  now  been  issued,  containing  sixty-seven 
original  papers  in  addition  to  the  report  of  the 
autumn  meeting,  notices  of  scientific  memoirs,  and 
announcements.  These  numbers  have  consisted  of 
258  pages,  an  average  of  64  pages  per  number 
and  of  about  four  pages  per  article.  The  papers 
are  cBstributed  among  different  sciences  as  fol- 
lows: mathematics,  11;  astronomy,  11;  physics, 
none;  chemistry,  11;  geology,  2;  paleontology,  1; 
botany,  4;  zoology  (including  genetics),  12; 
physiology,  8;  pathology,  none;  anthropology,  5; 
psychology,  2.  It  will  be  noticed  that  the  sub- 
jects of  physics,  of  geology  and  paleontology,  and 
of  pathology,  have  been  very  inadequately  repre- 
sented; and  the  editorial  board  urges  members  of 
the  academy  in  these  fields  to  endeavor  to  remedy 
this  situation. 

An  edition  of  3,000  copies  of  these  four  num- 
bers has  been  printed.  Of  this  edition  about  900 
are  to  be  sent  abroad  to  the  libraries  of  universi- 
ties and  other  active  research  institutions  upon  a 
mailing  list  prepared  with  great  care  by  the  for- 
eign secretary  aided  by  members  of  the  editorial 
board.     Of  this  edition   1,200  copies  have   also 


been  distributed  in  this  country  by  the  home  secre- 
tary to  important  libraries  and  to  the  thousand 
persons  whose  names  are  starred  in  Oattell's 
American  Men  of  Science. 

Abthub  a.  Notxs, 

ChainMUi 

Beport  of  the  Committee  on  the  Collection  of  Sis- 
torieai  Portraits,  Manuscripts  and  Instru- 
ments 

To    THX    PBESIDENT    AND    MKlffBKBH    OT    THE    NA- 
TIONAL  ACADXKY  or   SCIENCXS: 

Your  committee  on  the  collection  of  historieal 
portraits,  manuscripts  and  instruments,  including 
instruments  purchased  at  the  expense  of  the  tnut 
funds  which  are  no  longer  needed  for  the  origisAl 
purpose,  begs  to  report  as  follows: 

That  the  collection  of  portraits  of  the  members 
of  the  academy  has  been  brought  together  and  ar- 
ranged alphabetically. 

That  the  foreign  secretary  has  turned  over  the 
medal  from  the  Groningen  Academy  celebrating 
its  four  hundredth  anniversary. 

That  the  following  apparatus  was  presented  hj 
Mrs.  Henry  Draper  and  has  been  deposited  in  the 
United  States  National  Museum: 

1  slit. 

1  spectrum  photograph  (broken). 

1  liquid  prism  cell. 

1  prism  with  2 -inch  faces. 

1  bundle — attempts  of  Henry  Draper  to  rule 
gratings. 

1  speculum  metal  ruled  surface;  2-inch,  square. 

1  bimsen  burner. 

2  boxes,  12  photographs  each. 
1  box,  50  photographs. 

1  box,  34  photographs. 
1  box,  22  photographs. 
1  box,  15  daguerreotypea 
1  box,  7  photographs. 
13  Qeisler   tubes. 

Election  of  Members  of  the  CouneU 
Mr.  W.  H.  Howell  and  Mr.  J.  M.  Coulter  were 
chosen  to  succeed  Mr.  W.  T.  Councilman  and  Mr. 
B.  S.  Woodward. 

Election  of  New  Members 

Henry  Seely  White,  mathematician,  Yassar  Obi- 
lege,  Poughkeepsie,  N.  Y. 

Charles  Greeley  Abbot,  astrophysicist,  Astro- 
physical  Observatory,  Smithsonian  Institution, 
Washington,  D.  G. 

Bobert  Andrews  Millikan,  physicist,  University 
of  Chicago,  Chicago,  111. 

Alexander  Smith,  chemist,  Columbia  University, 
New  York  City. 

Samuel  Wendell  Williston,  paleontologist,  Uni- 
versity of  Chicago,  Chicago,  lU. 

William  Ernest  Castle,  zoologist,  Harvard  Uni- 
versity, Cambridge,  Mass. 
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Prank  Battray  Lillie,  zoologist,  Uniyenitj  of 
Ohieago,  Ghica^o,  HI. 

Oraluun  Lubk,  physiologist,  Cornell  University 
Medical  College,  New  York  City. 

Victor  Clarence  Vanghan,  pathologist,  Univer- 
aity  of  Michigan,  Ann  Arbor,  Michigan. 

Granville  Stanley  Hall,  psychologist,  Clark  Uni- 
Tersity,  Worcester,  Mass. 

An  amendment  to  the  constitution  was  adopted 

which  permits  the  admission  of  15  members  an- 
iiiially  in  future. 

Abthub  L.  Day, 
Home  Beoretary 


NEW  OBLBANS  MEETINO  OF  THB  AMBBI-- 
CAN  CHEMICAL  SOCIETY 

Thb  fiftieth  meeting  of  the  American  Chemi- 
cal Society  was  held  in  New  Orleans,  Louisiana, 
March  81  to  April  3,  1915.  For  the  most  part, 
the  members  reached  New  Orleans  during  the 
morning  of  March  31  and  spent  some  hours  in 
Tiewing  the  unique  attractions  of  the  city.  At 
4:30  P.M.,  two  hundred  and  Mtj  members  and 
guests  boarded  a  steamer  for  a  trip  down  the 
MisBissippi  Biver,  the  usual  complimentary  smoker 
being  held  on  the  boat.  The  smoker  was  one  of 
unusual  attractions^  the  long  cabin  of  the  boat 
being  festooned  with  Spanish  moss  and  laurel  and 
▼mrious  southern  evergreens,  making  a  very  at- 
traetiye  scene.  The  evening  was  enlivened  by 
musie  from  two  orchestras  and  a  vaudeville 
troupe.  The  boat  returned  to  New  Orleans  in 
time  for  the  council  meeting,  held  at  ten  o'clock 
P.M.  at  the  Hotel  Gtrunewald.  On  Thursday 
morning,  April  1,  after  addresses  of  welcome  by 
Hon.  Martin  Behrman,  mayor  of  New  Orleans, 
and  President  Bobert  Sharp  of  Tulane  Univer- 
sity, and  an  appropriate  response  from  Presi- 
dent Charles  H.  Herty  of  the  society,  the  gen- 
eral meeting  was  called  to  order.  Professor 
Alfred  Werner,  of  the  University  of  Zurich, 
having  been  duly  nominated  and  having  received  a 
majority  vote  of  the  council,  was  elected  to  hon- 
orary membership  in  the  society.  The  meeting 
then  listened  to  an  address  by  A.  D.  Little  on 
"The  Industrial  Besources  and  Opportunities  of 
the  South.''  Following  this  address,  the  Indus- 
trial Division  held  a  public  symposium  throughout 
the  day,  presenting  the  following  papers,  all  of 
which,  with  the  exception  of  the  paper  by  H.  A. 
Huston,  have  been  printed  in  the  April,  1916, 
JBsae  of  the  Jowmai  of  IndwiriaX  and  Engineering 
Chemigtry, 

Contributions  of  the   Chemist  to   the  Wine   In- 
dustry: Charles  S.  Ash^  consulting  chemist. 


Contributions  of  the  Chemist  to  the  Copper  In- 
dustry: J.  B.  F.  Herreshoff,  vice-president 
Nichols  Copper  Company  and  consulting  en- 
gineer General  Chemical  Company. 

Contributions  of  the  Chemist  to  the  Com  Pro- 
ducts Industry:  £.  T.  Bedford,  president  Com 
Products  Befining  Company. 

Contributions  of  the  Chemist  to  the  Asphalt  In- 
dustry: James  Lewis  Bake,  secretary  The 
Barber  Asphalt  Paving  Company. 

Contributions  of  the  Chemist  to  the  Cotton-seed 
Oil  Industry:  David  Wesson,  manager  of  the 
Technical  Department,  Southern  Cotton  Oil  Com- 
pany. 

Contributions  of  the  Chemist  to  the  Cement  In- 
dustry: G.  S.  Brown,  president  Alpha  Portland 
Cement  Company. 

Contributions  of  the  Chemist  to  the  Sugar  In- 
dustry: W.  D.  Home,  consulting  chemist. 

Contributions  of  the  Chemist  to  the  Incandescent 
Gas  Mantle  Industry:  Sidney  Mason,  president 
of  the  Welsbach  Company. 

Contributions  of  the  Chemist  to  the  Textile  In- 
dustry: Franklin  W.  Hobbs,  President  Arling- 
ton Mills,  and  Past  President  American  Cotton 
Manufacturers'  Association. 

Contributions  of  the  Chemist  to  the  Fertilizer  In- 
dustry: H.  Walker  Wallace,  Manager  General 
Sales  Department,  Virginia-Carolina  Chemical 
Company. 

Contributions  of  the  Chemist  to  the  Soda  Industry: 
F.  B.  Hazard,  President  of  the  Solvay  Process 
Company. 

Contributions  of  the  Chemist  to  the  Leather  In- 
dustry: William  H.  Teas,  President  Marion  Ex- 
tract Company. 

Contributions  of  the  Chemist  to  the  Flour  In- 
dustry: John  A.  Weeener  and  George  L.  Teller, 
Consulting  Chemists. 

Contributions  of  the  Chemist  to  the  Brewing  In- 
dustry: Gaston  D.  Thevenot,  Consulting  Chemist. 

Contributions  of  the  Chemist  to  the  Preserved 
Foods  Industry:  B.  I.  Bentley,  Vice-president 
and  General  Manager  California  Fruit  Canners' 
Association. 

Contributions  of  the  Chemist  to  the  Potable  Water 
Industry:  Wm.  P.  Mason,  Professor  of  Chem- 
istry, Bensselaer  Polytechnic  Institute. 

Contributions  of  the  Chemist  to  the  Celluloid  and 
Nitro-cellulose  Industry:  B.  C.  Schupphaus,  Con- 
sulting Chemist. 

Contributions  of  the  Chemist  to  the  Glass  Industry: 
A.  A.  Houghton,  Vice-President  Coming  Glass 
Works. 
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Contributions  of  the  Chemist  to  the  Pulp  and  Paper 

Industry:    F.    L.    Moore,    president    American 

Paper  and  Pulp  Association. 
The  Straafurt  Potash  Industry:  H.  A.  Huston. 

A  complimentary  luncheon  was  served  at  the 
Tulane  refectory,  the  university  being  host.  On 
Thursday  evening  a  public  address  to  the  people 
of  New  Orleans  by  Bemhard  C.  Hesse,  entitled 
''The  Chemists'  Contribution  to  the  Industrial 
Development  of  the  United  States — ^A  Becord  of 
Achievement,"  was  given  at  the  Hotel  Grune- 
wald,  a  large  attendance  being  present.  On 
Friday  divisional  meetings  were  held,  before 
which  one  hundred  and  fifty-three  papers  were 
presented.  The  details  of  these  papers  and  a 
further  description  of  the  meetings  will  be  found 
in  the  May  issue  of  the  Journal  of  Industrial 
and  Engineering  Chemistry.  Friday  evening  a 
subscription  dinner  was  held  at  the  Bestaurant  de 
la  Louisiana,  which  will  long  be  remembered  by 
those  present  for  the  charming  company  and  the 
Creole  cuisine.  On  Saturday  one  hundred  of  the 
members  took  a  special  train  to  Weeks  Island 
and  visited  the  famous  salt-mine  of  the  Myles 
Salt  Co.  The  train  went  through  the  bayou  region 
of  Louisiana,  made  famous  by  Longfellow's 
poem,  "Evangeline."  The  newlv  planted  sugar- 
fields  and  the  swamps,  with  their  Spanish  moss 
and  the  early  tropical  herbage,  were  attractive 
to  all.  The  mine,  which  is  an  unusual  one,  was 
entered  by  a  shaft  six  hundred  feet  deep,  the 
bottom  of  which  opened  into  gaUeries  cut  in 
solid  salt  many  hundred  feet  long  and  eighty- 
five  feet  high  by  eighty-five  feet  wide,  entirely 
unsupported  by  timbers.  The  salt,  approxi- 
mately 99.9  per  cent,  pure,  is  simply  blasted  out, 
carried  to  the  surface,  screened  to  various  sizes, 
and  placed  on  the  market.  The  party  returned  to 
New  Orleans  in  time  to  catch  the  evening  trains. 
Many  ladies  were  present  at  the  meeting  and, 
under  the  charge  of  the  committee  of  which  Mrs. 
E.  J.  Northrup  was  chairman,  received  many 
attentions  from  the  people  of  New  Orleans. 

The  ladies  were  present  at  the  smoker  and  at 
the  banquet  and  took  the  salt-mine  excursion  and 
were  given  a  special  trip  through  the  Vieux  Carre 
and  to  the  Newcomb  Pottery,  and  they  had  a  din- 
ner of  their  own  at  one  of  the  famous  local  res- 
taurants. One  hundred  and  seventy-five  members 
and  approximately  one  hundred  and  twenty-five 
guests  were  present,  so  that  the  meeting  was  a 
very  successful  one  from  the  point  of  numbers, 
considering  the  distance  of  New  Orleans  from 
the  chemical  center  of  the  country.    Meetings  of 


the  following  divisions  were  held,  full  programs 
of  which  will  appear  in  the  May  issue  of  the 
Jowmal  of  Industrial  and  Engineering  Chemistry: 
Industriai  Chemists  and  Chemical  Bngin&en.— 
H.  E.  Howe,  in  the  absence  of  the  chairman,  was  in 
charge.    The  following  committees  were  appointed: 
Committee  on  Standard  Specifications  and  Methods 
of  Analysis:   (Chairman  not  appointed) ^  A.  M. 
Comey,  J.  O.  Handy,  Bobert  Job,  F.  G.  StantiaL 
Committee  on  Non-ferrous  Metals  and  Alloys,  a 
subcommittee    of    the    committee    on    standard 
specifications:  Wm.  Price,  chairman,  Allen  Mer- 
rill,   Geo.    L.     Heath,    Gilbert    Bigg,     Bnmo 
Woichiechewski. 
Committee  on  Soap  Products:  Archibald  Campbell, 
chairman,  C.  P.  Long,  J.  B.  Powell,  Percy  H. 
Walker. 
Committee  on  Glycerine,  a  subcommittee  of  the 
Committee  on  Soap  Products:  A.  C.  Langmuir, 
chairman,  W.  H.  Low,  S.  S.  Emery,  B.  E.  Bevine, 
J.  W.  Loveland,  A.  M.  Comey. 
Committee  on  Naval  Stores:  J.  E.  Teeple,  chair- 
man (other  members  not  yet  selected). 
Committee  on  Alum :  W.  M.  Booth,  chairman,  Cbaa, 

P.  Hoover,  Wm.  C.  Camell. 
Committee  on  Platinum:  W.  F.  HUlebraiid,  chair- 
man, Percy  H.  Walker,  H.  T.  Allen. 

Physical  and  In^organic  Chemistry, — E.  P. 
Schoch,  in  the  absence  of  the  chairman,  was  in 
charge. 

Fertiliser  Chemiatry, — Chairman  J.  E.  Breckaa- 
ridge  was  in  charge. 

Agrieulturai  and  Food  ChemMtry. — Chairman 
Floyd  W.  BobiBon  was  in  charge. 

Organic  Chemistry, — C.  G.  Derick,  in  the  abaenet 
of  the  chairman,  was  in  charge. 

Pharmaceutical  Chemistry. — Chairman  F.  B. 
Eldred  was  in  charge. 

Biological  Chemistry. — Chairman  C.  L.  Alsberg 
waa  in  charge. 

Water,  Sewage  and  Sanitation. — The  following 
officers  were  elected:  Edward  Bartow,  chairman; 
E.  B.  Phelps,  vice-chairman;  H.  P.  Corson,  aeere- 
tary;  executive  committee — ^the  officers  and  0.  P. 
Hoover  and  E.  H.  S.  Bailey. 

Chaslkb  L.  Pabsons, 

Seoreiory 


THE  AMEBIC  AN  MATHEMATICAL  SOCIETY 

Thx  one  hundred  and  seventy-seventh   regular 

meeting  of  the  society  was  held  at  Columbia  Uni- 

veraity  on  Saturday,  April  24,  seventy-one  mem- 
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beiB  being  in  attendance  at  the  two  sessions. 
President  £.  W.  Brown  occupied  the  chair,  being 
relieved  by  ex-presidents  Osgood,  Moore  and 
White  and  Vice-president  Yeblen«  The  following 
were  elected  to  membership  in  the  society:  Pro- 
fessor L.  S.  Hill,  University  of  Montana;  Miss  G. 
I  McCain,  Indiana  University;  Mr.  J.  L.  Biley, 
fiice  Institute.  Eleven  applications  for  member- 
ship were  received. 

The  invitation  of  Harvard  University  to  hold 
the  summer  meeting  and  colloquium  of  the  society 
at  Harvard  in  1916  was  accepted.  The  annual 
meeting  will  be  held  in  New  York  Oity  in  Decem- 
ber. Committees  were  appointed  to  arrange  for 
these  meetings  and  to  present  a  list  of  nomina- 
tions for  officers  for  1916.  Professor  P.  F.  Smith 
was  reelected  a  member  of  the  editorial  com- 
mittee of  the  Transactions, 

Reports  of  the  committees  were  received  re- 
garding the  movement  against  nmthematics  in 
the  schools  and  the  possible  relations  of  the  so- 
ciety to  the  field  now  eovered  by  the  American 
Mathematical  Monthly*  It  was  decided  that  in 
the  former  matter  no  action  of  the  society  was  at 
present  advisable.  The  relations  of  the  society  to 
the  field  covered  by  the  Monthly  were  carefully 
considered  and  the  sense  of  the  Council  was  em- 
bodied in  the  following  resolution:  "It  is  deemed 
unwise  for  the  American  Mathematical  Society  to 
enter  into  the  activities  of  the  special  field  now 
covered  by  the  American  Mathematical  Monthly; 
but  the  council  desires  to  express  its  realization 
of  the  Importance  of  the  work  in  this  field  and 
its  value  to  mathematical  science,  and  to  say  that 
should  an  organization  be  formed  to  deal  spe- 
cifically with  this  work,  the  society  would  enter- 
tain toward  such  an  organization  only  feelings  of 
hearty  goodwill  and  encouragement." 

The  following  papers  were  read  at  this  meeting: 

C.  J.  de  la  Vallte-Poussin :  ' '  BAnonstration  simpli- 
^4e  d'un  thterfeme  de  Vitall  sur  le  passage  k  la 
limite  sous  le  signe  d 'integration." 

G.  A.  Fischer:  "Minima  of  double  integrals 
with  respect  to  one-sided  variations." 

O.  M.  Oreen:  "Nets  of  space  curves." 

B.  li.  Moore:  "A  set  of  axioms  in  terms  of 
pomt,  region  and  motion. ' ' 

B.  L.  Moore:  "On  the  categoricity  of  a  set  of 
postulates." 

H.  8.  Vandiver:  "A  property  of  cydotomic  in- 
tegers and  its  relation  to  Format's  last  theorem. 
Second  paper." 

J.  F.  Bitt:  "The  reduction  of  invariant  equa- 
tions." 


E.  B.  Wilson:  "Linear  momentum,  kinetic 
energy  and  angular  momentum." 

F.  H.  Safford:  "An  irrational  transformation 
of.  the  Weierstrass  V  -function  curves. ' ' 

Arnold  Emch:  "A  certain  class  of  functions 
connected  with  Fuchsian  groups." 

G.  D.  Birkhoff:  "An  elementary  double  inequal- 
ity for  the  root  of  an  algebraic  equation  having 
greatest  absolute  value." 

H.  S.  White  and  Louise  D.  Cummings:  "Qroup- 
less  triad  eystems  on  15  elements." 

Edward  Kasner:  "Conformal  geometry  in  the 
complex  domain." 

Edward  Kasner:  "Convergence  proofs  con- 
nected with  equilong  invariants." 

E.  v.  Huntington:  "Notes  on  the  Catenary,  in- 
cluding the  case  of  an  extensible  chain." 

B.  C.  Strachan:  "Note  on  the  catenary." 

J.  E.  Bowe:  "A  property  of  the  osculant  conic 
of  the  rational  cubic" 

J.  E.  Bowe:  "The  node  of  the  rational  cubic  as 
a  rational  curve  in  lines." 

Dr.  F.  W.  Beal:  "A  congruence  of  circles." 

H.  F.  Stecker:  "Linear  integral  equations  whose 
solutions  have  only  a  finite  number  of  terms." 

C.  A.  Epperson:  "Note  on  Green's  theorem." 
L.   J.   Beed:    "Some  fundamental   systems  of 

formal  modular  invariants  and  covariants." 

J.  B.  Eline:  "Double  elliptic  geometry  in  terms 
of  point  and  order." 

Alexander  Pell:  "On  the  curves  of  constant 
torsion." 

J.  W.  Young  and  F.  M.  Morgan:  "The  geom- 
etries associated  with  a  certain  system  of  Cre- 
mona groups." 

T.  H.  Gronwall:  "A  functional  equation  in  the 
kinetic  theory  of  gases." 

J.  W.  Alexander,  11:  "A  theorem  on  conformal 
representation." 

J.  H.  Weaver:  "The  Collection  of  Pappus." 

A  meeting  of  the  society  was  held  in  Chicago 
on  April  2-3.  The  summer  meeting  will  be  held 
at  the  University  of  California  and  Stanford  Uni- 
versity, August  3-^.  F.  N.  Cole, 

Secretary 


SOCIETIES  AND  ACADEMIES 

THX   17TAH    ACADEMY    OF    SCIENCES 

The  eighth  annual  convention  of  the  Utah  Acad- 
emy of  Sciences  was  held  in  the  chemistry  lecture 
room  of  the  University  of  Utah.  Three  sessions 
were  held:  one  at  eight  p.m.,  Friday,  April  2,  one 
at  10  A.M.,  Saturday,  April  3,  and  the  closing  meet- 
ing at  two  P.M.,  the  same  day. 
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President  Marcus  E.  Jones  occupied  the  chair  at 
all  the  sessions. 

Professor  Byron  Gummings,  U.  V.,  Dr.  W.  E. 
Oarroll,  U.  Jl  G.  and  I>r.  Helen  I.  Mattill,  U.  U., 
were  elected  to  fellowships,  and  Isaac  Diehl  (Rob- 
inson, Utah),  H.  J.  Manghan,  U.  A.  G.,  Miss  Mary 
Morehead,  U.  U.,  James  B.  Smith  (Heber  Gity), 
and  Ghas.  E.  Man,  B.  Y.  U.,  to  membership  in  the 
academy. 

The  officers  for  the  ensaing  year  are  as  follows : 

PretidwU— Dr.  Harvey  Fletcher,  B.  Y.  U.,  Prove. 

First  Vice-preaident'-Dr,  Frank  Harris,  U.  A.  G., 
Logan. 

Second  Viee-preMeni — ^Dr.  L.  L.  Daines,  B.  Y. 
U.,  Logan. 

Termofnent  Secretary-treasurer — A.  O.  Garrett, 
Salt  Lake  High  School. 

Counoaior*— Professor  J.  L.  Gibson,  XT.  U.,  W. 
D.  Neal,  Salt  Lake  Gity,  Dr.  W.  E.  GarroU,  U.  A. 
G.,  Logan. 

A  committee  was  appointed  to  make  arrange- 
ments for  publication  of  the  proceedings  of  the 
academy. 

The  following  papers  and  lectures  were  pre- 
sented: 

"The  Bights  and  Duties  of  the  Scientist,"  by 
Professor  Marcus  E.  Jones. 

' '  The  Textile  Fabrics  of  the  GUff  Dwellera, ' »  by 
Professor  Byron  Gummings,  U.  U.  (Illustrated  by 
numerous  specimens  taken  from  cliff  dwellings.) 

"Controlling  Grasshoppers,"  by  Dr.  E.  D.  Ball, 
U.  A.  G. 

"Effect  of  Soil  Alkali  on  Plant  Growth,"  by 
Dr.  Frank  Harris,  U.  A.  G. 

"Some  Unique  Busts,"  by  A.  O.  Garrett,  Salt 
Lake  High  School. 

"Effect  of  the  Amount  of  Protein  Gonsumed 
upon  the  Digestion  and  Protein  Metabolism  in 
Lambs  and  upon  the  Composition  of  their  Flesh 
and  Blood, ' '  by  Dr.  W.  E.  Carroll,  U.  A.  G. 

"A  Determination  of  Avogadro's  Constant  N," 
by  Dr.  Harvey  Fletcher,  B.  Y.  U. 

"The  Voice  Tonascope,"  by  Dr.  Franklin  0. 
Smith,  U.  U. 

"The  Origin  of  Higher  Orders  of  Difference 
Tones:  Experimental,"  by  Dr.  Joseph  Peterson, 
U.  U. 

"The  Hot  Air  Furnace— A  Study  of  Combus- 
tion, "  by  Dr.  W.  G.  Ebaugh,  U.  U. 

"Color  Photography,"  by  Dr.  Ghas.  T.  Vorhies, 
U.  U.,  and  Professor  Marcus  E.  Jones.  (Illus- 
trated by  lantern  projections  of  numerous  color 
photographs  taken  independently  by  Dr.  Vorhies 


and  Professor  Jones  in  Big  Cottonwood  Canyon 
and  other  parts  of  Utah.)        A.  O.  Gabbitt, 

Secretary 

THE    ANTHBOPOLOOICAL     SOCIETY    OP    WASHINGTON 

At  the  482d  meeting  of  the  society,  held  Feb- 
ruary  2,  1915,  Dr.  C.  L.  G.  Anderson  read  an  obit- 
uary on  Dr.  A.  F.  A.  King,  who  died  in  Washing- 
ton, December  13,  1914.  Bom  in  England  in  1841 
and  coming  to  Virginia  in  boyhood,  he  graduated 
in  medicine,  both  at  Washington  and  at  Philadel- 
phia. Soon  after  the  Civil  War  he  served  as  sur- 
geon at  the  Ldncoln  Hospital.  From  1870  until 
his  death  he  held  medical  chairs  in  Washington  and 
the  University  of  Vermont  and  made  many  contri- 
butions to  medical  and  scientific  literature.  Among 
his  anthropological  papers  was  one  on  "The  Evo- 
lution of  Marriage  Ceremony  and  its  Import." 

At  the  483d  meeting  of  the  society,  held  Feb- 
ruary 16,  1915,  a  paper  was  read  by  Mr.  William 
H.  Babcock  on  ''The  Baees  of  Britain."  Three 
native  languages  have  been  spoken  in  parts  of 
Great  Britain  since  the  sixth  century.  They  rep- 
resent three  waves  of  invasion  by  blond  peoples. 
The  dark  admixture  in  Britain  comes  from  an  ear- 
lier population,  a  fairly  advanced  neolithic  racet, 
probably  from  southern  Europe,  which  perhape 
had  absorbed  paleolithic  remnants  found  in  the 
island.  Beports  were  made  on  several  recent  sci- 
entific tripa  Professor  W.  H.  Holmes  and  Dr. 
Alefi  HrdliCka  installed  exhibits  in  Indian  etlizLol- 
ogy  and  physical  anthropology  for  the  Panama- 
California  Exposition.  These  are  new  and  very 
important  and  will  form  parts  of  permanent  mu- 
seums. Dr.  J.  W.  Fewkes  proved  prehistoric  cul- 
tural interchanges  between  Mexico  and  our  south- 
west in  the  ruins  of  the  valleys  of  the  Santa  Cms 
in  Arizona  and  of  the  Mimbres  in  New  Mexico. 
The  former  are  of  the  Casa  Grande  type.  More  than 
800  specimens  were  brought  back,  including  250 
of  painted  pottery.  Dr.  Truman  Michelson  found 
scarcely  a  dozen  of  the  600  Stockbridges  now  in 
Wisconsin  who  remember  a  few  Stockbridge  words. 
The  language  was  definitely  placed  in  the  Pequot- 
Mohegan  and  Natick  division  of  central  Algon- 
quian  dialects,  although  related  to  the  Delaware- 
Munsee.  Among  the  Brothertowns  near  Lake 
Winnebago,  not  one  was  found  who  remembered 
Brothertown  worda  Mr.  J.  N.  B.  Hewitt  found  on 
his  trip  to  Canada  only  one  survivor  who  remeoo.- 
bered  anything  of  the  Nanticoke  dialect.  He  also 
studied  the  place  of  song  in  the  ceremonial  of  an 
Iroquois  lodge.  Damikl  Folemab, 

Secretary 
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CHABLES  SEDGWICK  MINOT^ 

I  WISH  to  dwell  in  this  paper  not  on  the 
scientifie  attainments  and  suceesses  of 
Charles  Sedgwick  Minot,  but  on  the  men- 
tal and  moral  qualities  which  his  career 
illustrates  and  which  made  him  what  he 
was. 

Young  Minot  did  not  follow  the  tradi- 
tional course  of  education  for  the  son  of  a 
well-to-do  Boston  lawyer.  He  did  not  go 
to  Harvard  College,  but  to  the  Massachu- 
setts Institute  of  Technology  and  his  first 
degree,  that  of  bachelor  of  science,  was  ob- 
tained from  that  technical  school.  His 
major  subject  in  that  school  was  not  the 
common  one  of  engineering,  but  the  un- 
common one  of  natural  history.  He  later 
pursued  his  studies  in  this  unusual  subject 
at  Leipzig,  Wtirzburg  and  Paris.  Then, 
returning  to  Boston,  he  took  the  degree  of 
doctor  of  science  at  Harvard  University  in 
1878,  again  in  the  subject  of  natural  his- 
tory. His  education,  therefore,  showed  his 
determination  in  following  his  bent,  and 
his  independence  in  parting  from  his  boy- 
hood associates  and  his  family's  habitual 
practise  in  regard  to  the  education  of  sons. 

Then,  as  now,  the  only  career  open  to  stu- 
dents of  natural  history  was  a  professor- 
ship in  some  branch  of  that  subject,  but  this 
was  not  the  career  to  whieh  Minot  looked 
forward.  His  studies  were  all  histological 
and  embryological,  and  their  most  practical 
and  useful  applications  seemed  to  him  to 
lie  somewhere  in  the  field  of  medical  sci- 
ence and  education. 

Two  years  later  he  accepted  two   ap- 

1  Address  before  tlie  Boston  Society  of  Natural 
History  at  a  memorial  meetinjf  held  on  March  17, 
1915. 
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pointments  in  connection  with  Harvard 
University ;  one  an  appointment  as  lecturer 
in  embryology  in  the  medical  school;  the 
other  an  appointment  as  instructor  in.  oral 
pathology  and  surgery  in  the  dental  school. 

These  appointments  were  procured  for 
him  with  some  diflSculty,  for  he  was  not  a 
doctor  of  medicine,  and  it  was  an  unwel- 
come idea  for  the  medical  faculty  that  any 
instruction  whatever  should  be  given  in  the 
medical  school  by  a  person  who  had  never 
taken  the  degree  of  doctor  of  medicine. 

He  accepted  both  these  appointments 
with  alacrity,  although  dentistry  was  not 
recognized  then  as  a  medical  specialty,  and 
immediately  showed  himself  to  be  a  compe- 
tent lecturer  and  laboratory  teacher  in  sub- 
jects which  depended  on  the  facile  use  of 
the  microscope  by  both  teacher  and  stu- 
dents. The  place  he  took  in  the  dental 
school  had,  just  previously,  been  fillfed  by 
Arthur  Tracy  Cabot,  who  had  shown  by  his 
acceptance  of  that  appointment  his  sym- 
pathy with  the  efforts  of  the  university  to 
lift  and  improve  the  dental  school  and  the 
dental  profession,  and  his  prophetic  belief 
that  the  relations  between  dentistry  and 
clinical  medicine  were  to  become  much  more 
intimate  than  they  had  been. 

In  1883,  Minot  was  advanced  to  the  posi- 
tion of  instructor  in  histology  and  embryol- 
ogy, and  this  subject  was  given  a  satis- 
factory place  in  the  curriculum  of  the  med- 
ical school.  There  was  still  resistance  to  the 
appointment  of  a  teacher  who  did  not  hold 
the  degree  of  doctor  of  medicine,  but  Minot 
had,  in  three  years,  proved  not  only  that 
he  was  the  vigorous  teacher,  but  that  he  had 
business  qualities  which  would  make  him 
a  remarkably  good  director  of  a  laboratory 
for  the  instruction  of  medical  students. 
He  devised  an  excellent  method  of  buying 
microscopes  for  the  whole  class  and  loan- 
ing them  to  students  for  a  term  fee  which 
was  suflScient  to  keep  every  microscope  in 
repair  and  in  time  to  repay  their  whole  cost. 


He  studied  every  detail  of  the  furniture 
and  fittings  of  a  medical  laboratory  and 
decided  on  the  shape  and  the  size  of  the 
desk  room  which  each  student  needed. 
He  made  highly  intelligent  use  of  the  card 
catalogue  for  his  growing  collection  of 
embryological  specimens,  for  his  library 
and  for  his  student  records.  He  became 
expert  in  everything  relating  to  the  con- 
duct of  a  laboratory  and  set  a  good  ex- 
ample to  all  the  other  teachers  who  were 
conducting  laboratories  in  the  medical 
school.  As  the  school  was  then  in  the  proc- 
ess of  changing  from  a  school  in  which  the 
lecture  predominated  to  a  school  in  which 
the  laboratory  predominated,  Minot  became 
more  and  more  useful  to  the  medical  school 
as  a  whole. 

In  the  year  1887,  it  was  possible  to  ap- 
point him  to  an  assistant  professorship  of 
histology  and  embryology.  At  the  expira- 
tion of  the  usual  term  for  an  assistant  pro- 
fessor (five  years)  he  was  made  professor 
of  histology  and  human  embryology,  and  in 
this  appointment,  with  its  new  title,  Minot 's 
special  subjects  and  his  high  merits  both  in 
teaching  and  in  research  were  fully  recog- 
nized. 

Between  1881  and  1883,  the  medical 
faculty  planned  and  erected  a  new  build- 
ing for  its  own  use  on  Boylston  Street,  at 
the  comer  of  Exeter  Street — a  building  in 
which  laboratories  occupied  a  large  part 
Minot  obtained  for  his  courses  an  excellent 
laboratory  of  his  own  planning.  There,  in 
twenty  years,  he  built  up  his  unique  em- 
bryological collection;  a  monument  to  his 
insight,  skill,  industry  and  power  of  inspir- 
ing others  with  his  own  zeal.  In  less  than 
twenty  years  this  building  became  inade- 
quate for  the  best  development  of  the  med- 
ical school,  and  the  new  buildings  of  1905 
began  to  be  planned.  The  fundamental 
consideration  in  planning  and  constructing 
the  new  buildings  was  to  adapt  them  thor- 
oughly to  the  new  method  of  instruction  in 


May  14,  1915] 


SCIENCE 


703 


medicine — a  method  which  relied  chiefly  on 
individual  instruction  and  laboratory  work. 
Minot's  careful  study  of  the  best  labora- 
tory conditions  for  small  sections,  in  well- 
lighted  and  well-ventilated  rooms,  with  a 
desk  for  each  student,  was  taken  up  again 
and  contributed  much  to  the  final  success  of 
the  architect's  plans.  The  accommodations 
for  the  department  of  histology  and  human 
embryology  conformed  to  Minot's  concep- 
tion of  the  present  and  future  needs  of  his 
department  and  served  as  a  type  for  the 
laboratories  of  other  departments  in  the 
school. 

It  became  possible  to  enlarge  the  number 
of  teachers  employed  in  the  department, 
and  its  intimate  connection  with  the  teach- 
ing of  anatomy  was  recognized.  When  Dr. 
Thomas  Dwight,  professor  of  anatomy  since 
1883,  died  in  1911,  the  school  was  fully  pre- 
pared to  recognize  the  fact  that  anatomy 
and  histology  belonged  together.  In  the 
mean  time,  the  James  Stillman  professor- 
ship of  comparative  anatomy  had  been  en- 
dowed and  to  that  Professor  Minot  had 
been  transferred  in  1905.  No  professor  of 
anatomy  was  appointed  to  succeed  Dr. 
Dwight,  but  in  1912  Minot  was  made  di- 
rector of  the  anatomical  laboratories  in  the 
Harvard  Medical  School.  This  action  of 
the  faculty  and  the  corporation  crowned 
Minot 's  professional  career  as  a  student  and 
teacher  of  natural  history,  applied  in  med- 
ical education.  By  clear  merit  he  had  made 
his  way  and  the  way  of  his  department  in 
the  school  and  without  a  medical  degree  had 
become  the  head  of  anatomical  teaching  in 
a  medical  school.  Under  him  in  the  anat- 
omical department  were  two  assistant  pro- 
fessors, one  of  whom  was  called  assistant 
professor  of  anatomy  and  the  other  of  his- 
tology. Fourteen  other  teachers  were  em- 
ployed in  the  department  of  anatomy  and 
histology,  three  of  whom  bore  the  title  of 
histology  and  embryology,  Minot 's  original 
subjects  in  the  medical  school. 


Minot 's  advance  through  the  medical 
school  was  not  facilitated  by  a  yielding  or 
compromising  disposition,  or  any  practise 
of  that  sort  on  his  part.  On  the  contrary, 
he  pursued  his  ends  with  clear-sighted  in- 
tensity and  indomitable  persistence ;  suavity 
and  geniality  were  not  his  leading  char- 
acteristics in  discussion  or  competition  and 
he  often  found  it  hard  to  see  that  his  oppo- 
nent had  some  reason  on  his  side.  Like 
most  independent  and  resolute  thinkers,  he 
had  confidence  in  the  soundness  of  his  own 
reasoning,  and  in  the  justice  of  the  cause 
or  movement  he  had  espoused. 

He  was  upright  in  every  sense  of  that 
word.  His  loyalty  was  firm  and  undevi- 
atingy  whether  to  an  ideal  or  a  person  or  an 
institution,  and  affection  and  devotion,  once 
planted  in  his  breast,  held  for  good  and  all. 

His  book  on  "Human  Embryology*'  pub- 
lished in  1892  made  him  famous  throughout 
the  learned  world,  so  that  he  was  elected 
to  learned  societies  in  Great  Britain,  Italy, 
France,  Qermany  and  Belgium;  as  weU  as 
to  all  appropriate  American  societies.  He 
also  received  honorary  degrees  from  the 
universities  of  St.  Andrew's  (Scotland), 
Oxford  (England),  Toronto  (Canada),  and 
Yale.  He  enjoyed  calmly  and  simply  the 
honors  thus  paid  to  his  scientific  attain- 
ments and  services  by  well  informed  and 
impartial  judges. 

In  1913  he  was  Harvard  exchange  pro- 
fessor at  the  universities  of  Berlin  and 
Vienna,  where  he  gladly  availed  himself  of 
many  opportunities  to  expound  to  his  Ger- 
man colleagues  the  advances  in  natural  his- 
tory, including  medicine,  which  were  due  to 
American  investigators. 

His  hair  and  beard  were  now  whitening, 
but  he  felt  all  the  ardors  of  youth,  and 
among  them,  fervid  patriotism.  In  scien- 
tific investigation  Minot  showed  imagina- 
tion, penetration  and  eagerness,  but  also 
caution.  In  1907  he  gave  a  course  of  lec- 
tures at  the  Lowell  Institute  on  **Age, 
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Growth  and  Death"  and  made  them  the 
basis  of  a  book  published  the  following 
year.  For  him,  the  subject  meant  cell  meta- 
morphosis, with  which  he  had  been  familiar 
through  all  his  studies  in  histology  and 
embryology,  but  what  he  sought  in  this  sub- 
ject of  "Age,  Growth  and  Death"  was  a 
scientific  solution  of  the  problem  of  old  age 
which  should  have — I  quote  his  words — 
"in  our  minds,  the  character  of  a  safe, 
sound  and  trustworthy  biological  conclu- 
sion." He  ventured  to  think  that  some 
contemporary  students  of  the  phenomena  of 
longevity  had  failed  to  exercise  sufficient 
caution  in  forming  their  conclusions. 
Nevertheless,  Minot  was  a  scientific  opti- 
mist; fuU  of  hope  for  perpetual  progress 
and  for  useful  results  at  many  stages  of  the 
long  way.  These  characteristics  appeared 
clearly  in  the  following  passage,  taken  from 
the  first  lecture  of  that  course  at  the  Lowell 
Institute : 

I  hope  before  I  flnish  to  eonvinee  yon  that  we 
are  already  able  to  eetabliah  certain  Bignifleant 
generalizationa  as  to  what  ia  easential  in  the 
change  from  youth  to  old  age,  and  that  in  conse- 
qnence  of  these  generalizations  now  possible  to  ns 
new  problems  present  themselves  to  our  minds, 
which  we  hope  really  to  be  able  to  solve,  and  that 
in  the  solving  of  them  we  shall  gain  a  sort  of 
kaowledge  which  is  likely  to  be  not  only  highly 
interesting  to  the  scientific  biologist,  but  also  to 
prove  in  the  end  of  great  practical  value. 

There  spoke  the  cautious,  modest,  hope- 
ful scientist,  expectant  of  good.  Such  is 
the  faith  which  inspires  the  devoted  lives  of 
scientific  inquirers. 

Chablbs  W.  Eliot 


TEB  STIMULATION  OF  OBOWTH^ 

I 

The  growth  of  living  organisms  diffeis 
from  that  of  crystals  in  three  essential  fea- 
tures. While  the  crystal  grows  only  in  a 
supersaturated  solution  of  its  own  sub- 

1  Bead  at  the  meeting  of  the  National  Academy 
in  Washington,  April  19,  1915. 


stance,  living  organisms  can  grow  inde- 
finitely in  even  a  very  low  concentration 
of  their  nutritive  solution;  second,  the  nu- 
tritive solution  need  not  and  perhaps  should 
not  contain  the  compounds  found  in  the 
cells,  but  only  their  split  products,  while  in 
the  case  of  the  crystal  the  substance  of 
crystal  and  solute  must  be  identicaL  And 
thirdly,  growth  leads  in  living  cells  to  the 
process  of  cell  division  as  soon  as  the  mass 
of  the  cell  reaches  a  certain  limit  Need- 
less to  say  this  process  of  cell  division  can 
not  even  metaphorically  be  claimed  to  exist 
in  a  crystal. 

The  fact  that  the  cell  can  grow  in  a  very 
low  concentration  of  its  nutritive  solution, 
and  the  further  fact  that  the  nutritive  solu- 
tion only  needs  to  contain  the  building 
stones  for  the  complicated  compounds  of 
the  cell,  find  their  explanation  in  the  as- 
sumption of  the  existence  of  i^ynthetie 
enzymes  or  eQrnthetic  mechanisms  in  the 
celL 

The  problem  of  growth  is  linked  with 
that  of  death  and  immortality,  since  it 
would  follow  from  our  definition  that  the 
growth  of  a  cell  should  go  on  eternally  in  a 
proper  nutritive  solution  and  under  suita- 
ble conditions  of  temperature,  provided 
that  the  synthetic  catalyzers  last  and  that 
they  synthetize  their  own  substance.*  Thia 
is  apparently  true  for  bacteria  and  perhaps 
also  for  protozoa.  Weismann  has  claimed 
immortality  for  all  unicellular  organisms 
and  for  the  sex  cells  of  metazoa,  while  he 
concedes  mortality  to  the  body  cells.  Leo 
Loeb  recognized  that  immortality  may  be 
claimed  also  for  the  cells  of  malignant 
tumors,  like  cancer,  for  he  had  found  that 
when  he  transplanted  cancer  cells  on  other 
animals  the  cells  of  the  original  cancer  and 

s  Thia  latter  assumption  leads  to  the  eonneetioii. 
of  the  problem  of  growth  with  that  of  antoestaly- 
sis  as  suggested  first  by  the  writer  in  1906  and 
worked  out  subsequently  in  the  papers  of  Wo. 
Ostwald  and  T.  B.  Bobertson. 
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not  the  cells  of  the  host  grow  into  a  new 
cancer.  He  suggested  in  1901  that  this 
claim  might  be  extended  to  somatic  cells  in 
generaL 

The  idea  suggestB  itself  that  not  onlj  the  germ 
eells  can  be  immortal,  but  that  perhaps  also  the 
somatic  eells,  like  connective  tissue  cells,  might, 
nnder  certain  conditions,  live  for  a  long  period, 
mnch  longer  than  the  individnal  life  of  the  organ- 
ism of  which  thej  were  a  part,  that  thej  might 
perhaps  also  be  immortal  in  the  same  sense  as  the 
ovum  is.' 

Betoming  to  the  same  problem  in  1907 
he  added  the  following  remaiks: 

There  exists  another  very  striking  phenomenon 
in  the  growth  of  malignant  tnmors,  to  which  I 
called  attention  in  my  first  communications  on  the 
transplantation  of  tumors,  namely  the  fact  that 
tumor  cells  have  apparently  an  unlimited  existence 
and  that  they  seem  to  resemble  in  this  respect  the 
germ  cells.  It  is  certain  that  their  life  and  growth 
exceeds  that  of  the  other  somatic  cells  of  the  in- 
dividual, from  which  they  are  taken.  But  at 
present  we  are  not  yet  justified  in  saying  that  the 
tumor  cells  differ  in  this  specifically  from  certain 
other  somatic  cells.  It  has  been  tacitly  assumed 
thus  far  that  the  somatic  cells  of  the  metazoa  have 
only  a  limited  existence,  but  no  attempt  has  been 
made  to  determine  exactly  the  possible  duration 
of  life  of  somatic  cells.  We  must  therefore  con- 
sider the  possibility  that  certain  somatic  ceUs  pos- 
sess the  same  apparently  imlimited  duration  of  life 
as  somatic  tumor  cells.  .  .  .  This  seems  to  be  a 
biological  problem  of  great  bearing  to  which  the 
experimental  investigation  of  tumors  has  led,  and 
it  might  be  possible  to  decide  experimentally 
whether  or  not  other  cells  resemble  tumor  cells  in 
this  respect.* 

The  experimental  decision  seems  to  have 
been  famished,  since  Carrel  has  succeeded 
in  keeping  connective  tissue  cells  from  a 
chick  embryo  alive  for  over  three  years, 
and  these  cells  are  still  growing  and  divi- 
ding. It  should  be  added,  however,  that 
similar  attempts  with  other  cells  have  not 
yet  met  with  the  same  success. 

•  Leo  Loeb,  "On  Transplantation  of  Tumors," 
Jour.  Med.  Bes,,  VI.,  28,  1901. 

4  Leo  Loeb,  "Beitrflge  zur  Analyse  des  Gewebe- 
waehstums,"  Arch,  /.  Entwiehlungameeh.,  XXIV., 
655,  1907. 


While  thus  theory  and  experience  seem 
to  agree  to  some  extent,  a  closer  examina- 
tion of  actual  conditions  reveals  a  some- 
what different  and  more  complicated  situa- 
tion. The  egg  cell,  for  which  Weismann 
claimed  immortality,  can  not  grow  and 
develop  and  will  die  quickly  if  it  is  not 
fertilized  at  a  certain  stage  of  its  existence. 
The  cells  in  the  body  will  not  grow  con- 
stantly as  our  definition  seems  to  demand, 
but  their  growth  is  followed  by  a  period  of 
rest  from  which  they  may  be  aroused  by 
special  substances  or  by  a  wound.  More- 
over, all  differentiation  of  form  in  animals 
and  plants  depends  on  the  fact  that  the 
different  parts  grow  with  different  veloc- 
ities, since  otherwise  all  organisms  would 
be  perfect  spheres. 

In  reality  then  the  resting  condition  of  a 
cell  seems  to  be  as  much  a  part  of  real  life 
as  growth  and  cell  division.  Yet  the  defi- 
nition from  which  we  started  is  apparently 
correct,  and  it  may  be  that  we  have  to  de- 
fine the  additional  conditions  which  make 
a  resting  cell  possible  and  which  will  wake 
a  resting  cell  from  its  slumber. 


In  the  usual  treatment  of  the  problem  of 
growth  the  increase  of  mass  of  the  whole 
organism  is  taken  into  consideration. 
While  this  method  is  adequate  for  the  study 
of  the  relation  of  nutrition  to  growth,  it  is 
not  adequate  for  the  study  of  the  stimula- 
tion of  growth.  In  the  latter  case  we  must 
remember  that  it  is  the  individual  cell 
which  grows,  and  that  we  must  therefore 
study  the  mechanism  of  this  stimulation  in 
the  individual  cell  and  not  in  the  organism 
as  a  whole.  The  ideal  object  for  this  study 
is  the  egg  cell,  since  we  can  observe  it  in 
the  condition  of  rest  as  well  as  of  cell  divi- 
sion and  growth. 

Since  usually  cell  division  follows  growth 
and  is  possibly  a  consequence  of  the  in- 
crease of  mass  of  the  cell,  this  rule  does  not 
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always  hold  in  the  egg  cell,  where  as  a  rule 
immediately  after  fertilization  a  series  of 
cell  divisions  follow  without  any  increase 
of  mass  of  the  egg.  The  egg,  when  divided 
into  two  or  more  cells,  does,  as  a  rule,  not 
weigh  more  (and  may  possibly  weigh  a 
little  less)  than  the  original  egg  cell  before 
it  began  to  divide.  This  exception  from  the 
rule  that  cell  division  is  preceded  by  growth 
of  the  cell  is  not  real,  since  the  egg  cell  is  at 
first  much  larger  than  the  ordinary  body 
cell  of  the  growing  organism.  If  the  rela- 
tion between  size  of  cell  and  cell  division 
exists  we  must  expect  that  the  egg  cell  after 
it  is  fertilized  must  first  undergo  a  series 
of  cell  divisions  without  any  growth,  until 
each  cell  of  the  original  egg  has  been  re- 
duced to  the  size  of  the  ceU  characteristic 
for  the  species.  Only  after  this  has  hap- 
pened can  the  ordinary  cycle  of  growth  of 
the  cell  with  subsequent  cell  division  begin. 

The  writer  is  suspicious  that  even  in  eggs 
where  we  notice  at  first  cell  division  with- 
out growth,  in  reality  growth  may  take 
place.  Such  eggs  as  those  of  the  sea  urchin 
consist  largely  of  reserve  material  which  is 
gradually  transformed  into  the  peculiar 
state  which  we  designate  as  living  proto- 
plasm (and  which  may  differ  from  non- 
protoplasmic  material  in  the  possession  of 
synthesizing  enzymes  or  mechanisms).  In 
the  first  stages  of  cell  division  this  transfor- 
mation of  reserve  material  into  living  ma- 
terial may  occur,  and  this  transformation 
is  the  real  growth  which  we  observe  in  the 
bacteria  and  later  on  in  the  cells  of  meta- 
zoa,  but  which  is  not  directly  visible  in  the 
first  stages  of  cell  division  in  the  egg. 

The  unfertilized  egg  immediately  before 
fertilization  is  usually  unable  to  divide 
even  under  the  most  i>erfect  conditions. 
With  all  the  food  existing  in  a  hen's  egg 
the  germ  can  not  grow  unless  it  is  fertilized, 
while  this  growth  takes  place  after  a 
spermatozoon  has  entered  the  egg.  There 
exists,  therefore,  a  mechanism  by  which  the 


same  egg  cell  can  be  in  a  state  of  rest  in 
which  growth  is  inhibited.  What  is  the 
nature  of  this  peculiar  inhibitory  mechan- 
ism and  what  is  the  mechanism  by  whieh 
the  entrance  of  a  spermatozoon  abolishes 
this  inhibition?  The  experiments  on  arti- 
ficial parthenogenesis^  allow  us  to  give  a 
partial  answer  to  this  question. 

In  the  case  of  certain  eggs,  e.  g.,  the  egg 
of  the  sea  urchin,  the  entrance  of  a  sperma- 
tozoon is  followed  immediately  by  a  strik- 
ing change  in  the  surface  of  the  egg.  The 
latter  surrounds  itself  with  the  so-called 
fertilization  membrane.  If  we  induce  this 
membrane  formation  by  certain  chemicala 
(e.  g,,  a  short  treatment  with  a  fatty  acid) 
the  eggs  when  put  back  into  normal  sea 
water  will  begin  to  develop  at  a  low  tem- 
perature and  may  reach  the  larval  stage. 
But  at  the  temperature  of  the  room  or 
even  of  the  ocean  the  eggs  may  begin  to 
develop,  but  they  will  perish  the  more 
rapidly  the  higher  the  temperature.  On 
the  other  hand,  the  eggs  if  fertilized  with 
sperm  will  develop  at  room  temperature. 
What  causes  this  difference?  The  answer 
is  that  the  alteration  of  the  surface  of  the 
egg  induced  by  a  fatty  acid  initiates  devel- 
opment but  is  not  sufficient  to  guarantee  a 
normal  development  at  ordinary  conditions. 
For  this  purpose  a  second  treatment  is  re- 
quired and  this  can  be  given  in  the  form 
of  a  short  treatment  with  a  hypertonic 
solution  or  a  longer  treatment  with  lack  of 
oxygen.  After  the  egg  has  received  the 
second  treatment  it  can  develop  into  a 
normal  larva  at  room  temperature.  I  am 
suspicious  that  even  a  third  factor  may 
have  to  be  supplied,  since  the  mortality  of 
the  parthenogenetic  larv»  is  greater  than 
that  of  the  normally  fertilized  eggs. 

Why  is  it  that  the  membrane  formation, 
or  more  correctly  an  alteration  of  the  sor- 

«  The  reader  is  referred  to  the  writer's  book  an 
"Artificial  Parthenogenesis  and  Fertilisation," 
Chicago,  1913,  for  detaOs  and  literature. 
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face  layer  of  the  egg,  which  may  or  may  not 
result  in  a  membrane  formation,  starts  the 
development  of  the  eggf  The  writer  had 
fonnd  that  the  fertilized  egg  can  not  develop 
if  deprived  of  oxygen,  but  that  develop- 
ment begins  again  instantly  if  oxygen  is 
admitted.  From  this  and  other  observa- 
tions he  concluded  that  fertilization  by 
sperm  as  well  as  artificial  membrane  forma- 
tion induced  development  by  raising  the 
rate  of  the  oxidations  in  the  egg,  and  this 
surmise  was  confirmed  hy  actual  measure- 
ments by  O.  Warburg  as  well  as  by  Was- 
teneys  and  the  writer.^  It  was  found  that 
the  entrance  of  a  spermatozoon  into  the 
egg  raises  the  rate  of  oxidations  from  400 
per  cent.  (Arbacia)  to  600  per  cent. 
(StraimylocentrotiAs  purpufxUus)  and  that 
artificial  membrane  formation  by  butyric 
acid  raises  the  rate  of  oxidations  to  exactly 
the  same  amount. 

The  changes  which  determine  this  char- 
acteristic rise  in  the  rate  of  oxidations  of 
the  egg  are  situated  at  the  surface  of  the. 
eggy  in  its  cortical  layer.  The  process 
underlying  membrane  formation  can  be 
called  torOi  by  any  substance  which  causes 
eytolysis — ^that  form  of  destruction  of  the 
cell  which  results  in  the  transformation  of 
a  cell  into  a  mere  shadowy  skeleton.  Any 
cytolytic  agent  will  induce  membrane 
formation  and  also  development  in  the  un- 
fertilized eggf  if  it  is  allowed  to  act  on  the 
superficial  layer  of  the  egg  only,  i.  e.,  if  the 
egg  is  removed  from  its  influence  after  the 
membrane  formation.  If  it  is  not  removed 
the  whole  egg  will  undergo  eytolysis  and 
can  no  longer  develop.  But  such  eggs  will 
still  show  the  rise  in  the  rate  of  oxidations 
which  follows  artificial  membrane  forma- 
tion, thus  indicating  that  the  sudden  rise  in 
the  rate  of  oxidations  which  we  notice  after 

0  There  are  indicfttions  that  other  processes  are 
a]so  initiated  or  accelerated  by  fertilization,  but 
this  may  be  omitted  from  consideration  in  this 
connection. 


artificial  membrane  formation  depends  only 
upon  the  alteration  of  the  surface  of  the 
egg,  regardless  of  the  condition  of  the  rest 
of  the  egg. 

The  forces  which  induce  the  egg  cell  to 
develop  are,  therefore,  localized  at  the  sur- 
face of  the  cell  and  consist  in  a  change 
(possibly  a  eytolysis)  of  the  cortical  layer 
of  the  egg.  We  do  not  know  how  this 
change  induces  the  rise  in  the  rate  of  oxida- 
tions upon  which  development  depends,  but 
from  Warburg's  work  it  appears  probable 
that  the  oxidations  in  the  sea  urchin  egg 
are  due  to  a  catalysis  by  iron.  This  would 
indicate  the  possibility  that  in  the  eytol- 
ysis of  the  cortical  layer  of  the  egg  the  iron 
would  be  transformed  from  a  condition 
where  it  is  unable  to  act  as  a  catalyzer  into 
a  condition  where  it  can  act  in  this  capacity. 

We  have  mentioned  the  fact  that  aU 
cytolytic  agencies  call  forth  the  membrane 
formation  in  the  unfertilized  egg.  Such 
cytolytic  substances  (the  lysins  of  the  bac- 
teriologist) are  also  contained  in  the  blood 
and  cell  extract  of  each  animal;  only  with 
this  limitation  that  the  cells  of  our  own 
body  are  immune  against  the  action  of  our 
own  lysins,  but  not  against  the  lysins  in  the 
blood  and  cell  extract  of  other  animals.  I 
was  able  to  show  that  we  can  call  forth 
membrane  formation  and  development  in 
the  sea  urchin  egg  with  foreign  blood,  e.  g., 
ox  blood,  or  with  the  extracts  of  foreign 
tissues,  but  not  with  their  own  blood  or 
tissue  extract.  Wasteneys  and  the  writer 
could  show  later  that  this  method  can  be 
applied  generally  for  artificial  partheno- 
genesis. This  immunity  of  the  egg  towards 
the  lysins  of  its  own  body  we  may  explain 
on  the  assumption  that  the  lysins  contained 
in  foreign  blood  can  enter  the  cell,  while  the 
latter  is  impermeable  for  the  lysins  con- 
tained in  the  blood  or  tissue  extract  of  the 
same  species.  If  it  were  not  for  this  immu- 
nity, all  the  eggs  would  be  induced  to 
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develop  before  they  leave  the  ovary.  This 
is  not  the  case. 

The  work  on  physiologically  balanced 
salt  solutions  has  brought  out  the  fact  that 
the  permeability  of  the  cells  in  a  body  may 
undergo  variations  and  when  this  happens 
it  is  conceivable  that  the  lysins  in  the  blood 
may  induce  eggs  to  develop  in  the  ovary. 
Leo  Loeb  states  that  10  per  cent,  of  the 
eggs  in  the  ovary  of  a  guinea-pig  may  show 
a  beginning  of  parthenogenetic  develop- 
ment, and  certain  spontaneous  tumor  for- 
mations in  the  human  ovary  may  find  their 
explanation  in  this  way.  In  other  words, 
it  is  not  excluded  that  one  form  of  limited 
growth  may  be  due  to  the  immunity  or  im- 
I)ermeability  of  cells  to  blood  of  the  same 
species. 

The  question  then  why  an  unfertilized 
egg  can  not  grow  and  why  a  fertilized  egg 
possesses  the  power  of  dividing  and  grow- 
ing is  therefore  answered  in  the  sense  that 
both  conditions  depend  apparently  upon 
the  condition  of  the  surface  layer  of  the 
cell. 

The  most  important  fact  for  our  present 
problem  is  the  observation  that  the  altera- 
tion which  starts  the  development  of  the 
egg  is  to  some  extent  reversible.  The  his- 
tory of  the  egg  is  such  that  after  a  num- 
ber of  cell  divisions  the  final  stage  of  the 
unfertilized  egg  ready  for  fertilization  is 
reached.  If  at  that  stage  it  is  fertilized  by 
sperm  or  induced  to  develop  by  artificial 
means  the  processes  of  cell  division  and 
growth  wiU  continue;  if  not,  the  egg  will 
soon  die.  There  is  a  third  possibility.  The 
unfertilized  egg  may  start  to  develop,  then 
stop  and  go  practically,  though  not  entirely, 
back  into  the  state  in  which  it  was  before 
starting  to  develop. 

The  clearest  case  of  this  kind  was  ob- 
served in  the  egg  of  the  Califomian  sea 
urchin.  When  the  unfertilized  egg  of 
Sirongylocentrotus  purpuratu^  is  treated 


with  a  hypertonic  solution  the  eggs  may 
begin  to  segment  into  two,  four,  or  eight 
or  sixteen  cells,  but  then  they  cease  devel- 
oping and  go  back  into  the  resting  condi- 
tion in  which  they  were  before  the  egg 
started  dividing,  with  the  exception  of  one 
condition  which  will  be  mentioned  later. 
In  the  place  of  each  of  the  original  eggs 
we  have  now  two,  four,  eight,  etc.,  smaller 
cells.  The  observation  is  of  importance  for 
the  theory  of  fertilization,  because  it  dis- 
poses of  the  idea  once  held  by  Boveri  that 
eggs  are  in  the  resting  stage  because  they 
are  lacking  the  apparatus  for  cell  division; 
these  eggs  went  into  the  resting  stage  again 
in  spite  of  the  fact  that  they  possessed  the 
apparatus  for  normal  cell  division.  If  the 
cells  of  such  an  egg  are  at  a  later  time  fer- 
tilized with  sperm,  they  form  a  fertiliza- 
tion membrane  and  develop.  They  will 
develop  also  into  larvce  if  they  only  re- 
ceive the  butyric-acid  treatment  without 
the  corrective  factor.  The  original  treat- 
ment with  the  hypertonic  solution  provided 
these  eggs  permanently  with  the  corrective 
effect. 

What  caused  these  eggs  which  were  seg- 
menting to  go  back  into  the  resting  stage  f 
I  am  inclined  to  assume  that  in  these  eggs 
the  change  in  the  cortical  layer  which 
started  the  development  was  gradually  or 
suddenly  reversed.  We  should  expect  this 
to  betray  itself  in  a  lowering  of  the  rate  of 
oxidations.  Wasteneys  and  I  have  found 
indeed  that  unfertilized  eggs  of  purpurahis, 
which  show  an  increase  in  the  rate  of  oxida- 
tions after  a  treatment  with  a  hypertonic 
solution,  show  a  lower  rate  if  examined 
after  some  time.  It  seems  then  possible 
that  the  change  in  the  cortical  layer  which 
leads  to  a  rise  in  the  rate  of  oxidations  is 
under  certain  conditions  reversible. 

These  are  not  the  only  cases  of  rever- 
sion. I  noticed  that  if  the  development  of 
the  eggs  of  Arbacia  is  induced  either  by  a 
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treatment  with  bulyric  acid  or  by  alkali, 
and  if  the  eg^  are  afterwards  prevented 
from  developing  (by  putting  them  for  a 
certain  length  of  time  into  sea  water  con- 
taining NaCN)  they  will  go  back  into  a 
resting  condition  from  which  they  can  be 
aroused  again  by  a  treatment  with  sperm. 
We  suspect  that  in  this  case  the  reversion 
in  development  is  also  accompanied  by  a 
reversion  in  the  rate  of  oxidations. 

We  see  then  that  our  definition  of  a  cell 
as  being  constantly  ready  to  grow  and  seg- 
ment is  not  strictly  fulfilled  even  in  the 
case  of  the  egg  cell,  which,  according  to 
Weismann,  we  may  consider  as  immortal. 
Instead  we  see  that  the  egg  cell  can  appar- 
ently alternate  between  a  resting  condition 
and  an  active  condition,  and  that  the  na- 
ture of  the  cortical  layer  of  the  egg  deter- 
mines in  which  of  the  two  conditions  the 
egg  exists. 

From  this  we  might  conclude  that  our 
original  definition,  that  each  cell  will  grow 
and  multiply  eternally,  may  hold  after  all 
if  we  add  the  fact,  that  in  the  egg  cell  a 
variation  in  the  nature  of  the  cortical 
layer  may  start  or  inhibit  cell  division  and 
growth.  We  may  next  ask :  Does  this  addi- 
tion also  satisfy  the  facts  we  find  in  the 
adult  body  where  the  cells  come  to  rest  un- 
less they  are  called  into  active  growth  again 
by  a  wound  or  by  the  not  definitely  known 
causes  of  tumor  formation  T  Or,  in  other 
words:  Is  it  only  a  change  in  the  cortical 
layer  which  condemns  the  cells  of  the  adult 
body  to  rest  and  those  of  the  young  body 
to  grow! 

Unfortunately,  our  task  is  not  so  easy. 
The  unfertilized  egg  which  is  ready  for 
fertilization  will  die  comparatively  rapidly, 
unless  it  is  fertilized  by  sperm  or  treated 
by  the  methods  of  artificial  partheno- 
genesis. We  can  prolong  its  life  by  sup- 
pressing its  oxidations.  Before  the  egg  is 
mature  its  duration  of  life  seems  longer. 


If  the  eggs  of  the  starfish  are  allowed  to 
mature  they  die  in  a  few  hours  if  not  fer- 
tilized; if  they  are  prevented  from  becom- 
ing mature  they  live  much  longer.  It  is 
not  known  that  anything  similar  to  this 
exists  in  the  somatic  cells  of  the  adult 
animal.  Until  such  knowledge  is  acquired 
we  must  be  prepared  to  admit  that  the  rest- 
ing cell  of  an  adult  organism  is  in  a  condi- 
tion which  is  not  comparable  to  that  of  the 
unfertilized  egg. 

m 

We  know  that  the  growth  of  resting  cells 
in  a  body  may  be  induced  if  the  blood  con- 
tains certain  substances  which  differ  for 
different  kinds  of  cells.  One  of  the  most 
recent  and  most  striking  observations  in 
this  direction  was  that  of  Gudematsch, 
who  found  that  in  the  tadpole  of  a  frog  or 
a  toad,  whose  legs  usually  do  not  begin  to 
grow  until  it  is  several  months  old,  the 
legs  can  be  induced  to  grow  out  at  any 
time,  even  in  very  young  specimens,  by 
feeding  them  with  the  substance  from 
thyroid  glands.  No  other  material  seems 
to  have  such  an  effect.  The  thyroid  con- 
tains iodine,  and  Morse  states  that  if  instead 
of  the  gland  iodized  amino-acids  are  fed 
the  same  result  can  be  produced.  We  must 
draw  the  conclusion  that  the  normal  out- 
growth of  legs  in  a  tadpole  is  also  due  to 
the  presence  in  the  body  of  substances 
similar  to  the  thyroid  in  their  action  (it 
may  possibly  be  thyroid  substance)  which 
is  either  formed  in  the  body  or  taken  up 
with  the  food. 

That  the  phenomena  of  larval  meta- 
morphosis are  independent  of  the  infiuence 
of  the  central  nervous  system  has  been 
amply  demonstrated.  Thus  I  could  show 
in  1896  that  if  we  cut  through  the  spinal 
cord  of  an  amblystoma  larva  the  meta- 
morphosis of  the  body  in  front  and  behind 
the  cut  takes  place  simultaneously.    Uhlen. 
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hutb  showed  that  if  the  eye  of  a  salamander 
larva  is  transplanted  into  another  larva  the 
transplanted  eye  undergoes  its  metamor^ 
phosis  into  the  typical  eye  of  the  adult  form 
simultaneously  with  the  normal  eyes  of  the 
individual  into  which  it  was  transplanted. 
These  and  other  observations  of  a  similar 
character  show  that  substances  circulating 
in  the  blood  are  responsible  for  the  phe- 
nomena of  growth  in  this  case. 

A  very  instructive  observation  on  the 
role  of  internal  secretion  on  growth  was 
made  by  Leo  Loeb.  When  the  fertilized 
ovum  comes  in  contact  with  the  waU  of  the 
uterus  it  calls  forth  a  growth  there,  namely, 
the  formation  of  the  maternal  placenta 
(decidua).  Leo  Loeb  showed  that  the  cor- 
pus luteum  of  the  ovary  gives  off  a  sub- 
stance to  the  blood  which  alters  the  tissues 
in  the  uterus  in  such  a  way  that  any  contact 
with  any  foreign  body  induces  this  deci- 
duoma  formation.  The  case  is  of  interest 
since  it  indicates  that  the  substance  given 
off  by  the  corpus  luteum  does  not  induce 
growth  directly,  but  that  it  allows  mechan- 
ical contact  with  a  foreign  body  to  induce 
growth,  while  without  the  intervention  of 
the  corpus  luteum  substance  no  such  effect 
of  the  mechanical  stimulus  would  be  ob- 
servable. The  action  of  the  substance  of 
the  corpus  luteum  is  independent  of  the 
nervous  system,  since  in  a  uterus  which  has 
been  cut  out  and  retransplanted  into  the 
animal  the  same  phenomenon  can  be  ob- 
served. 

All  these  cases  agree  in  this,  that  appar- 
ently specific  substances  induce  or  favor 
growth  not  in  the  whole  body,  but  in  spe- 
cial parts  of  the  body.  This  recalls  the  idea 
of  Sachs  that  there  must  be  in  each  organ* 
ism  as  many  specific  organ-forming  sub- 
stance as  there  are  organs  in  the  body. 
When  this  statement  was  made  by  Sachs 
the  facts  on  the  specific  effect  of  internal 
secretion  were  unknown.    To-day  we  can 


say  that  Sachs's  theory  is  certainly  sup- 
ported by  a  stately  arrtiy  of  facts. 

There  may  also  be  substances  which  affeet 
growth  more  generally.  This  is  indicated 
in  the  apparent  connection  of  acromegaly 
and  giantism  with  diseases  of  the  hypo- 
physis and  in  the  inhibition  of  longitudinal 
growth  after  extirpation  of  the  thyroid. 

We  are,  however,  unable  to  answer  the 
question  as  to  how  these  substances  induce 
the  cells  to  grow.  Are  the  resting  cells  in 
the  body  in  the  condition  of  the  unfertil- 
ized egg  and  does  the  thyroid  in  Guder- 
natsch's  experiment  produce  an  alteration 
of  the  cortical  layer  of  the  cells  from  which 
the  legs  grow  out,  similar  to  that  caused  by 
the  butyric-acid  treatment  of  the  egg^  It 
would  not  be  safe  to  make  such  an  assump- 
tion at  present,  since  we  do  not  even  know 
whether  the  products  of  internal  secretion 
act  directly  on  the  growing  cell  or  only  in 
some  indirect  way.  We  only  know  that 
conditions  of  rest  in  the  cells  may  be  inter- 
rupted by  the  production  of  certain  sub- 
stances in  the  body  or  by  their  introduc- 
tion in  the  form  of  food ;  and  conversely  we 
may  suspect  that  the  rest  of  the  cells  may 
have  been  enforced  by  the  presence  of 
other  substances  (or  cells)  in  the  blood 
antagonistic  to  the  former. 

The  idea  that  the  products  of  internal 
secretion  or  certain  substances  taken  up  in 
the  food  do  not  act  directly  upon  the  cells 
whose  growth  they  influence,  but  indirectly 
through  an  alteration  of  metabolism,  is 
strongly  supported  by  the  interesting  ob- 
servations of  Geoffrey  Smith.  Claude  Ber- 
nard and  Yitzou  had  shown  that  the  pe- 
riod of  growth  and  moulting  of  the  higher 
Crustacea  is  accompanied  by  a  heaping  up 
of  glycogen  in  the  liver  and  subdermal  con- 
nective tissue.  Smith  found  that  during 
the  period  between  two  moultings  when 
there  was  no  growth  the  storage  cells  are 
seen  to  be  filled  with  large  and  numerous 
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fat  globules  instead  of  with  glycogen.  He 
also  found  that  in  the  Cladocera  '^the  pe- 
riod of  active  growth  is  accompanied  by 
glycogen — as  opposed  to  fat — ^metabolism. ' ' 
He  observed,  moreover,  that  if  Cladocera 
are  crowded  at  a  low  temperature  the  fat 
metabolism  (with  inhibition  to  growth)  is 
favored^  while  at  high  temperatares  and 
with  no  crowding  of  individuals  the  gly- 
cogen metabolism  is  favored.  In  the  latter 
case  a  purely  parthenogenetic  mode  of 
propagation  is  observed,  while  in  the  former 
sexual  reproduction  takes  place.  The  ^ect 
of  crowding  of  individuals  is  apparently 
due  to  products  of  excretion,  which  then 
act  on  growth  and  reproduction  indirectly 
by  modifying  the  "glycogen  metabolism" 
to  **fat  metabolism.*' 

IV 

Factors  which  directly  inhibit  growth 
have  been  discovered  by  Jas.  B.  Murphy, 
of  the  Rockefeller  Institute.  It  was  known 
that  tissues  can  not  be  successfully  trans- 
planted into  a  different  species.  Murphy 
discovered  that  this  rule  does  not  hold  for 
the  chick  embryo.  Any  kind  of  tissue,  even 
human,  will  grow  if  transplanted  to  such 
an  embryo.  This  growth  of  the  trans- 
planted  tissue  will  stop,  however,  when  the 
chick  is  ready  to  hatch,  and  Murphy  found 
that  this  is  due  to  the  development  of  a 
certain  type  of  cells  in  the  chick  embryo 
at  that  period,  namely,  the  lymphocytes. 
Murphy  found,  moreover,  that  he  could 
put  adult  mice  and  rats  also  into  the  con- 
dition of  tolerance  to  foreign  tissues  when 
he  destroyed  their  lymphocytes  by  an  ex- 
posure to  X-rays.  As  soon  as  the  lympho- 
cytes are  formed  again  foreign  tissues  can 
not  grow  any  longer  on  the  animaL  In  this 
case  we  have  a  definite  inhibition  of  growth 
by  the  action  of  lymphocytes  which  collect 
around  the  transplanted  piece.  It  is  not 
yet  possible  to  state  to  what  extent  this 


observation  on  the  inhibition  of  growth  can 
be  generalized. 

We  shall  see  later  that  possibly  the  oppo- 
site may  also  be  tnie,  namely,  that  certain 
cellular  elements  may  have  an  accelerating 
effect  on  growth. 


When  a  wound  is  made,  cells  which  had 
been  at  rest  may  begin  to  grow.  In  many 
lower  animal  organisms  and  in  plants  whole 
organs  may  be  induced  to  grow  as  a  con- 
sequence of  a  mutilation.  These  phenom- 
ena are  known  under  the  name  of  regenera- 
tion. The  name  indicates  the  x>ower  of  a 
living  organism  of  restoring  lost  parts. 

We  can  see  from  a  physicochemical  view- 
point why  a  cell  should  be  endowed  with 
a  power  of  growing  indefinitely,  since  we 
only  need  to  assume  the  presence  of  suitable 
i^ynthetic  enzymes  in  the  cell;  but  we  fail 
to  see  from  the  same  viewpoint  why  an 
organism  should  have  the  power  of  restor- 
ing lost  parts.  Weismann  and  others  have 
tried  to  account  for  this  power  in  a  meta- 
physical way  which  was  shown  to  be  in 
conflict  with  the  facts. 

The  statement  that  regeneration  consists 
in  the  restoration  of  lost  parts  is  not  always 
the  exact  expression  of  the  actual  facts.  In 
plants,  e.  g,,  we  notice — ^in  the  majority  of 
cases — ^not  a  restoration  of  the  lost  parts 
but  the  outgrowth  of  one  or  more  dormant 
buds  which  are  often  at  some  distance  from 
the  seat  of  injury.  There  has  been  some 
discussion  whether  in  view  of  this  fact  we 
can  say  that  regeneration  exists  in  plants. 
This  merely  verbal  difficulty  disappears  if 
we  disregard  the  metaphysical  sense  of  the 
term  regeneration  and  realize  that  the  es- 
sential feature  of  the  phenomenon  is  the 
fact  that  if  we  wound  living  organisms, 
cells  or  anlagen  which  had  ceased  to  grow 
suddenly  begin  to  grow.  Thus  the  problem 
of    regeneration    becomes    a    problem   of 
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growth  and  the  real  question  is:  How  can 
the  process  of  wounding  induce  growth  in 
cells  which  had  been  at  rest  and  would 
probably  have  remained  so  during  the 
whole  term  of  life  of  the  individual}  It 
is  not  the  wound  in  itself  which  induces  the 
growth;  since  in  plants  the  growth  of  new 
organs  does  as  a  rule  not  occur  along  the 
area  of  the  wound,  but  at  some  distance 
where  an  old  bud  existed  or  a  new  one  is 
formed.  The  distance  of  the  growing  or 
regenerating  part  from  the  wound  may  be 
quite  considerable.^ 

It  has  been  stated  that  the  isolation  of 
the  parts  is  the  cause  of  the  new  growth 
following  the  wound.  Thus  if  a  leaf  of  the 
tropical  plant  BryophyUum  calycinum  is 
cut  off  from  the  plant  each  of  the  notches 
will  give  rise  to  a  new  plant  when  the  leaf 
is  kept  in  a  moist  atmosphere.  (This  is  the 
regular  way  of  propagating  this  plant.) 
But  no  such  growth  will  occur  as  long  as 
the  leaf  is  kept  in  connection  with  the  plant 
(and  the  latter  is  normal).  Here  we  seem 
to  have  a  clear  proof  of  the  generally  ac- 
cepted statement  that  isolation  of  parts 
leads  to  regeneration.  The  idea  seems  to 
be  still  further  corroborated  if  we  cut  off 
a  leaf  with  a  piece  of  the  main  stem  of  the 
plant  and  suspend  it  in  moist  air.  In  this 
case  no  new  plants  will  grow  from  the 
notches  of  the  leaf.  This  again  seemingly 
supports  the  idea  that  the  separation  of  the 
part  from  the  whole  is  the  cause  of  growth 
since  the  leaf  attached  to  a  piece  of  the  stem 
is  less  isolated  than  a  leaf  without  any  stem. 
Yet  it  can  be  shown  that  if  we  diminish 
the  degree  of  isolation  of  the  leaf  still  more 
by  leaving  it  attached  to  a  stem  still  pos- 
sessing the  opposite  leaf  the  power  of  the 
first  leaf  to  form  new  plants  in  its  notches 
is  enhanced  again.    The  experiment  can  be 

7  The  process  of  healing^  i,  e.,  of  the  dosmg  of 
the  woiindi  should  be  kept  distinct  from  the  phe- 
nomena of  growth  which  eonstitate  regeneration. 


made  in  the  following  way.  From  the  same 
plant  let  be  taken  (1)  an  isolated  leaf,  (2) 
a  leaf  with  a  piece  of  stem,  (3)  a  leaf  with 
a  piece  of  stem  and  the  opposite  leaf;  let 
all  leaves  be  suspended  in  a  moist  chamber 
with  their  tips  submersed  in  water.  The 
first  and  third  specimen  will  form  new 
plants  in  the  submerged  parts  of  their 
leaves  in  a  comparatively  short  time,  while 
the  second  will  do  so  not  at  all  or  consider- 
ably later  than  the  others.*  Hence  the  ex- 
periment shows  first  that  complete  isolation 
induces  the  leaf  to  form  new  plants,  that 
leas  isolation  will  inhibit  this  phenomenon, 
and  that  still  less  isolation  will  again  call 
forth  the  regeneration.  It  is  therefore 
plainly  impossible  to  state  that  isolation  is 
the  cause  of  regeneration. 

Those  who  make  such  a  statement  usu- 
ally assume  the  existence  of  inhibiting  in- 
fluences in  the  plant  and  explain  the  effect 
of  isolation  on  regeneration  or  growth  on 
the  assumption  that  the  isolation  frees  the 
part  from  this  inhibiting  influence  of  the 
whole  organism.  We  should  be  forced  to 
assume  that  in  the  normal  BryophyUum 
there  exists  an  inhibiting  influence  which 
prevents  the  buds  in  the  notches  of  the 
leaves  from  growing,  while  when  the  leaf 
is  cut  off  the  notches  are  released  from  tiiis 
inhibiting  influence.  To  this  idea  we  can 
agree,  but  then  the  question  arises :  What  is 
this  inhibiting  influence  1  Thus  it  is  a  com- 
mon experience  that  in  the  isolated  stem 
of  BryophyUum  only  the  apical  buds  will 
grow,  while  if  we  cut  off  the  apical  buds  the 
next  lower  buds  wiU  grow  out,  and  so  on« 
Hence  the  growth  of  the  apical  buds  in- 
hibits the  growth  of  the  lower  buds.  Some 
more  recent  authors  have  suggested  that 
a  kind  of  nervous  influence  is  resx)onsible 
for  this  inhibition.  But  we  have  already 
mentioned  a  number  of  facts  which  show 

8  A  full  account  of  these  experiments  on  Bryo- 
phyllum  wiU  be  published  in  the  near  futoie. 
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that  in  animals  sabstances  eircnlating  in 
the  blood  influence  growth  independently 
of  the  central  nervons  system.  In  Bryo- 
phyUum  I  have  recently  made  some  experi- 
ments which  seem  to  agree  with  this  hu- 
moral theory  of  the  control  of  growth. 
It  can  be  shown  in  Btyophyllum  that  if  a 
part  a  inhibits  the  growth  in  a  part  b,  the 
presence  of  b  favors  growth  in  a. 

We  win  illustrate  this  by  two  experi- 
ments. When  we  suspend  in  the  moist  air 
of  a  closed  vessel  a  stem  of  Btyophyllum, 
whose  tip,  roots  and  leaves  have  been  re- 
moved, only  the  buds  in  the  uppermost 
node  will  grow  into  shoots.  The  growth  of 
the  apical  shoots  inhibits  the  growth  of  the 
lower  buds.  But  if  we  isolate  a  node  near 
the  apex  and  suspend  it  in  the  same  moist 
chamber,  as  a  rule  no  regeneration  will 
occur  in  this  node;  only  if  we  leave  the 
lower  parts  of  the  stem  connected  with  the 
apical  node  can  the  latter  regenerate  in 
moist  air.  Hence  the  lower  part  b,  in 
which  regeneration  is  suppressed  by  the 
topmost  part  a,  is  necessary  or  helpful  for 
the  regeneration  of  the  top  a. 

The  same  effect  can  be  produced  if,  in- 
stead of  leaving  the  node  near  the  apex  in 
connection  with  the  lower  pieces  of  the 
stem,  we  leave  it  in  connection  with  one  leaf 
or  part  of  one  leaf.  In  this  case  also 
growth  of  the  bud  will  occur  in  the  moist 
air.  As  we  have  already  stated,  the  leaf  is 
inhibited  from  forming  new  shoots  in  its 
notches  through  the  connection  with  the 
stem.  Hence  the  stem  which  inhibits  the 
growth  of  shoots  in  the  leaves  is  helped  by 
the  leaf  in  its  own  regeneration. 

This  seems  to  agree  at  first  sight  with 
the  idea  first  suggested  by  Sachs  that  the 
8i>ecific  shoot-forming  substances  do  not 
exist  in  sufScient  quantity  in  the  topmost 
part  of  the  stem  and  that  they  must  be 
supplied  to  this  piece  either  by  a  leaf  or  by 
a  larger  piece  of  stem.    And  on  the  same 


principle  might  be  explained  the  inhibition 
of  the  top  piece  upon  the  regeneration  of 
the  lower  nodes.  To  this  assumption  the 
simple  objection  is  possible  that  a  long 
stem  contains  material  enough  to  form  a 
dozen  shoots  or  more,  as  can  be  shown  if  the 
stem  is  cut  into  shorter  pieces.  Each  of  the 
lower  nodes  will  in  this  case  form  two  new 
shoots.  Yet  the  formation  of  two  shoots 
at  the  apical  node  will  prevent  the  forma- 
tion of  shoots  at  the  lower  nodes,  although 
there  is  enough  material  to  form  shoots  in 
every  node. 

It  can  be  shown  that  the  upper  nodes 
if  isolated  will  promptly  form  shoots  if  put 
into  a  thin  layer  of  water.  Hence  the 
presence  of  a  leaf  or  of  the  greater  part 
of  a  stem  enables  the  upper  node  to  form 
shoots  in  moist  air  either  by  supplying  it 
with  the  necessary  amount  of  water  or  by 
establishing  a  flow  of  material.  Where  we 
have  a  closed  circulatory  system  as  in  ani- 
mals we  know  that  the  heart  action  can  only 
maintain  a  circulation  if  the  blood  vessels 
are  filled  with  blood.  The  writer  is  not 
sufficiently  familiar  with  the  circulation 
in  plants,  but  botanists  do  not  assume  the 
existence  of  a  closed  circulatory  system. 
But,  however  this  may  be,  the  presence  of 
a  sufficient  quantity  of  water  seems  to  be 
the  prerequisite  for  a  constant  flow  of  sub- 
stances in  the  conducting  vessels.  If  we 
assume  that  the  ^atomy  of  the  conducting 
vessels  determines  a  flow  of  substances  to 
the  apex  and  second  that  the  buds  in  that 
region  hold  all  or  practically  all  the  forma- 
tive or  speciflc  material  which  induces 
growth,  the  inhibition  of  growth  in  the 
lower  buds  becomes  clear. 

Hence  we  are  inclined  to  explain  both  the*^ 
inhibiting  effect  of  an  organ  a  upon  the  re- 
generation in  &  as  well  as  the  accelerating 
effect  of  b  upon  a,  from  the  following  three 
factors :  first,  the  peculiarities  of  the  anat- 
omy of  the  conducting  vessels  in  the  plant ; 
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Becond,  the  necessity  of  a  flow  for  the  trans- 
port of  substances  inducing  growth;  and 
third,  the  retention  of  these  substances 
(eyen  beyond  need)  by  or  near  the  organs 
which  are  first  induced  to  grow  or  regen- 
erate. 

Such  a  view  is  supported  by  the  older 
experiments  of  the  writer  on  Tubidaria. 
Tubidatia  is  a  hydroid  consisting  of  a  hol- 
low stem  attached  with  stolons  to  a  solid 
substrate,  usually  piles  or  rocks,  and  bear- 
ing at  its  free  end  a  polyp.  Only  the  re- 
gion behind  the  hydrant  and  the  tips  of 
the  stolons  show  growth,  the  ceUs  in  the 
stem  do  not  grow. any  more.  We  can,  how- 
eyer,  induce  the  cells  in  any  cross  section 
of  the  stem  to  grow  into  a  polyp  if  we  cut 
off  the  rest  of  the  stem  above  or  beneath  it. 
How  does  this  operation  induce  growth  f 
The  first  idea  might  be  that  this  is  due  to 
the  wound;  the  wound,  however,  can  only 
be  the  indirect  cause,  since  we  i>erceive  such 
an  outgrowth  of  polyps  also  from  the  tips 
of  the  uninjured  stolons. 

I  observed  that  when  we  cut  a  piece  ob 
from  the  stem  and  if  we  suspend  it  in  sea 
water,  both  ends  a  and  b  fonn  polyps,  but 
that  the  oral  end  forms  its  polyps  consider- 
ably more  quickly  than  the  aboral  end ;  and 
the  difference  in  time  may  be  from  one  or 
two  weeks  to  one  or  two  days,  according 
to  the  temperature  and  the  species  used  for 
the  experiment.  We  may,  however,  induce 
the  aboral  end  to  form  its  polyps  just  as 
quickly  as  it  would  form  at  the  oral  end  if 
we  prevent  the  formation  of  the  oral  polyp 
by  cutting  off  the  oxygen  supply  at  this 
end.  Hence  the  suppression  of  the  forma- 
tion of  the  oral  polyp  accelerates  the  forma- 
tion of  the  aboral  polyp;  and,  conversely, 
the  formation  of  the  oral  polyp  retards  the 
formation  of  the  aboral  polyp.  This  might 
at  first  appear  to  be  explainable  on  the  as- 
sumption that  only  a  limited  amount  of 
material  for  polyp  formation  was  present 


in  the  stem,  but  this  assumption  is  rendered 
untenable  by  the  fact  that  if  we  cut  the 
stem  into  a  number  of  pieees  each  piece  will 
form  two  polyps,  the  oral  one  always  more 
quickly  tibian  the  aboral  one.  This  shows 
that  the  stem  has  material  enough  not  for 
two,  but,  if  necessary,  for  a  dozen  polyps  or 
more.  We  understand  the  facts,  however, 
on  the  assumption  that  the  material  neces- 
sary to  induce  the  cells  at  the  front  edge 
to  grow  into  a  polyp  collects  first  at  this 
end  and  is  held  here ;  and  that  only  later  it 
can  also  gather  at  the  opposite  end.  This 
is  almost  the  same  assumption  as  that  made 
to  explain  the  phenomena  in  Bryaphyllum. 
But  in  the  case  of  Tahidaria  the  visible 
phenomena  directly  support  our  assump- 
tion. I  noticed  that  the  formation  of  a 
polyp  is  always  preceded  by  a  dense  collec- 
tion of  certain  pigmented  ceUs  from  the 
entoderm  which  are  carried  like  the  blood 
corpuscles  of  higher  animals  in  the  fluid 
which  circulates  through  the  stem.  These 
red  or  yellowish  cells  always  collect  first  at 
the  oral  end  of  a  piece  cut  out  from  a  stem 
of  a  Tubularia,  but  if  we  withdraw  the 
oxygen  from  this  end  they  collect  at  once 
at  the  aboral  end.  I  mentioned  that  tlie 
tips  of  stolons  may  grow  out  into  polyps 
without  a  wound.  Whenever  this  happens 
the  formation  of  a  polyp  is  preceded  by  a 
gathering  of  the  red  cells  in  this  tip.  The 
question  then  arises :  Why  do  these  red  cells 
gather  first  at  the  oral  end  of  a  cut  piece  of 
the  stemf  I  am  not  in  a  position  to  give  a 
definite  answer  to  Una  question.  I  suspect 
that  phenomena  of  agglutination  may  play 
a  role  in  this  case.  All  I  wanted  to  indicate 
was  the  connection  which  exists  between  the 
transport  of  special  material  and  the  locaU- 
zation  and  inducement  to  growth.* 

•  These  older  obseryations  of  the  writer  may 
possibly  assume  a  greater  sig^niiieaiice  In  Tiew  of 
the  work  of  Jaa  B.  Murphj  eone^ming  the  rOle  of 
lymphocytes  in  the  prevention  of  the  growth  of 
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I  am  inclined  to  see  another  confirmation 
of  this  interpretation  in  a  well-known  ob- 
servation of  Morgan  on  the  regeneration  of 
Planarians,  He  found  that  if  a  piece  be 
cut  from  the  body  at  right  angles  to  the 
longitudinal  axis  the  head  will  form  along 
the  whole  cut  edge  of  the  piece,  while  if  a 
piece  be  cut  out  obliquely  a  tiny  head  will 
form  in  the  foremost  comer  of  the  cut  edge. 
Aa  Bardeen  suggested,  this  would  find  its 
explanation  on  the  assumption  that  the  head 
formation  is  induced  by  the  collection  of 
certain  material  which  will  collect  along  the 
whole  front  when  the  piece  is  cut  out  of  the 
body  at  right  angles,  while  it  is  bound  to 
collect  in  the  foremost  angle  when  the  piece 
is  cut  out  obliquely. 

VI 

When  we  summari2e  all  the  facts  we  may 
state  that  it  may  be  inherent  in  each  ceU 
to  grow  and  divide  eternally  under  suitable 
conditions;  and  that  we  can  understand 
this  condition  on  the  simple  assumption  of 
the  existence  of  synthetic  ferments  or  syn- 
tiietie  mechanisms  in  each  cell  which  are 
f onned  from  the  food  taken  up  by  the  cells. 
In  reality,  however,  things  do  not  happen 
in  this  way  in  multicellular  organisms,  and 
not  even  in  their  egg  cells.  The  unfertil- 
ized egg  can  in  most  cases  not  grow  even 
under  the  most  favorable  conditions  and  is 
doomed  to  die  in  spite  of  its  potential  im- 
mortality, unless  it  is  fertilized  or  treated 
with  the  methods  of  artificical  partheno- 
genesis. The  condition  of  rest  or  growth 
depends  in  this  case  apparently  upon  the 
condition  of  the  cortical  layer  of  the  egg 
and  the  alteration  in  the  rate  of  oxidations 
ooimected  with  this  condition. 

In  the  body,  cells  may  be  at  rest  or  grow- 
ing,  and  we  do  not  know  whether  the  condi- 
tions which  determine  rest  are  identical  with 

foreign  cells  in  a  bod/,  to  which  reference  was 
made  in  an  earlier  part  of  this  paper. 


those  determining  rest  in  the  egg.  We 
know,  however,  that  specific  substances  cir- 
culating in  the  blood  can  induce  certain 
resting  cells  in  the  body  to  grow  and  that 
these  substances  differ  apparently  for  dif- 
ferent types  of  cells.  It  may  be  tiiat  in  the 
body  substances  antagonistic  to  these  may 
enforce  the  inactivity  of  the  cells. 

And  finally  we  come  to  the  conclusion 
that  the  circulation  in  animals  or  the  flow 
of  substances  in  plants  is  an  important 
factor  in  the  phenomena  of  ceU  rest  and  cell 
growth,  inasmuch  as  circulation  or  flow 
determine  or  influence  the  distribution  of 
formed  cells  or  non-formed  elements  which 
induce  or  influence  growth.  The  phenom- 
ena of  regeneration  seem  to  flnd  to  a  large 
extent  their  explanation  in  the  fact  that  a 
wound  or  mutilation  leads  to  a  gathering  of 
formed  or  non-formed  elements  in  spots 
where  without  the  mutilation  they  would 
or  could  not  have  collected. 

Jaoqitbs  Lobb 

THX   BoCKEFELLEa   InSTXTUTE  FOB 

Medical  Beseaech, 
New  Toss 


ALASKA  SUSVETS  AND  INVESTIGATIONS 

The  United  States  Geological  Survey  is 
dispatching  12  parties  to  Alaska  to  continue 
the  systematic  surveys  and  investigations  that 
have  been  in  progress  for  the  last  eighteen 
years.  Of  these  parties  three  will  be  sent  to 
southeastern  Alaska,  one  into  upper  Chitina 
region,  one  to  Port  Valdez;  two  will  work  in 
the  Tumagain  Arm-Knik  region;  one  wiU 
make  investigations  in  the  Yukon-Tanana  re- 
gion, and  two  in  the  Ruby-Kuskokwim  region, 
and  another  will  traverse  the  little-known  area 
lying  between  the  Ruby  district  and  the  Tan- 
ana  River.  One  party  will  be  engaged  in  gen- 
eral investigations  in  different  parts  of  the 
Territory.  These  parties  will  sail  from 
Seattle  during  May,  so  as  to  take  full  advan- 
tage of  the  field  season.  All  the  men  needed 
for  the  work  have  been  engaged,  and  the  pur- 
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chase  of  horses,  supplies  and  equipment  is  well 
under  way. 

One  of  the  most  important  of  the  undertak- 
ings is  the  extension  of  the  surveys  in  the 
Buby  district,  on  the  Yukon,  and  in  the  ad- 
jacent regions.  C.  E.  OrifSn  and  G.  L.  Har- 
rington will  undertake  the  surveys  in  the  Ruby 
district  proper,  which  is  now  an  important 
gold-placer  camp.  R  H.  Sargent  and  J.  B. 
Mertie  will  carry  surveys  southward  to  Ta- 
kotna,  on  Kuskokwim  River.  H.  M.  Eakin 
will  explore  the  region  lying  between  the 
mouth  of  Cosna  River,  a  tributary  of  the 
Tanana,  and  the  Ruby  district.  The  only 
other  work  in  the  Yukon  basin  is  that  of 
Eliot  Blackwelder,  who  will  make  a  geologric 
examination  of  the  White  Mountains,  south- 
west of  Circle. 

The  region  lying  between  Knik  and  Tuma- 
gain  Arm,  tributary  to  the  proposed  govern- 
ment railroad,  has  been  only  partly  mapped, 
and  here  both  geologric  and  topographic  sur- 
veys will  be  undertaken.  The  preparation  of 
the  topographic  base  map  will  be  undertaken 
by  one  party  under  the  leadership  of  J.  W. 
Bagley,  and  the  geology  and  mineral  re- 
sources will  be  studied  by  another  party 
under  S.  R.  Oapps. 

B.  L.  Johnson  will  complete  his  detailed 
study  of  the  geology  and  mineral  resources  of 
the  Port  Yaldez  district  and  will  also  investi- 
gate the  mineral  resources  of  other  parts  of 
the  Prince  William  Sound  region. 

Much  of  the  Copper  River  region  has  been 
surveyed  in  previous  years.  There  still  re- 
mains, however,  the  upper  Chitina  basin, 
where  no  geologic  work  has  been  done.  This 
work  will  be  undertaken  by  F.  H.  Moffit,  as- 
sisted by  R.  M.  Overbeck. 

The  detailed  topographic  mapping  adjacent 
to  Juneau,  in  southeastern  Alaska,  begun  last 
year,  will  be  continued  by  D.  0.  Witherspoon. 
The  base  map  of  this  important  gold  lode  dis- 
trict is  essential  to  an  exhaustive  study  of  the 
district  which  will  be  undertaken  next  year. 

The  mineral  resources  of  the  Ketchikan  dis- 
trict have  been  under  investigation  at  different 
times  in  the  last  fifteen  years,  and  the  results 
embodied  in  reports.    Detailed  surveys  of  the 


two  most  important  copper-bearing  areas  of 
the  Ketchikan  district  have  been  made.  Much 
of  the  district  has  been  geologically  mapped* 
but  the  work  is  still  far  from  being  complete, 
and  the  investigation  of  the  geology  and  min- 
eral resources  in  this  field  is  to  be  extended  by 
Theodore  Chapin. 

The  marked  industrial  advancement  in 
southeastern  Alaska  has  created  a  great  de- 
mand for  information  about  the  available 
water-powers,  which  Gkorge  H.  Canfield  has 
been  detailed  to  investigate.  He  will  also 
carry  on  stream  gaging  in  cooperation  with 
the  Forest  Service. 

The  hot  springs  of  Alaska  are  of  impor- 
tance, as  many  are  used  as  local  sanitariums. 
As  no  information  about  them  is  available, 
they  are  to  be  investigated  this  summer  by  G. 
A.  Waring,  who  wiU  visit  the  hot  springs  of 
Ketchikan  and  Sitka,  in  southeastern  Alaska; 
one  near  Circle  and  the  Baker  and  Chena  hot 
springs,  in  the  Tanana  Yalley;  and  one  in 
Seward  Peninsula,  about  60  miles  north  of 
Nome. 

Alfred  H.  Brooks,  geologist  in  charge  of  the 
survey's  Alaska  investigations,  will  be  en- 
gaged in  office  work  until  about  the  end  of 
June.  He  will  then  leave  for  Alaska,  and  his 
work  will  probably  include  investigations  in 
the  Iditarod,  Fairbanks  and  Yaldez  districts. 


AT  TEE  OHIO  STATE  UNIVBBSITT 

The  following  letters  have  been  exchanged 
between  the  president  of  the  Ohio  State  Uni- 
versity and  the  dean  of  the  College  of  Agricol- 
ture: 

Omo  State  Univxbsitt, 

GOLUMBUB 

My  dear  Professor  Friee:  Sinee  your  remariL 
this  morning  that  yon  would  not  remain  as  pro- 
fessor of  rural  economics  I  feel  impelled  to  write 
you  and  make  an  urgent  appeal  for  you  to  recon- 
sider that  decision.  My  judgment  is  that  you 
have  a  quarter  of  a  century  of  service  ahead  of 
you  here  in  a  field  not  weU  occupied  anywhere  m 
the  country.  You  have  the  esteem  and  good  will 
as  well  as  the  confidence  of  your  colleagues.  I 
can  not  but  feel  that  you  would  be  sacrificing  a 
highly  useful  career  if  you  ahould  leave  the  uni- 
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veraitj.  It  wguld  give  me  personal  satisfaetion. 
and  pleasure  to  nominate  70a  at  the  maximum 
salary.  It  would  be  a  great  disappointment  to  me 
and  I  think  also  to  your  friends  if  70a  shoidd  per- 
sist in  7onr  determination  to  leave  the  service  in 
the  university. 

Think  this  matter  over  deliberatel7  and  let  me 
have  assurance  of  70ur  willingness  to  remain. 

Ver7  eordia]l7, 

W.  O.  Thompson 

AprU  21,  1915 

April  2T,  1915 
Pbxsidxnt  W.  O.  Thompson, 

Oampus. 

Mjf  dear  President  Thompson:  Your  letter  of 
April  21  «ame  to  hand  and  I  have  dela7ed  answer- 
ing it  until  I  had  time  to  eonault  with  some  men, 
both  on  the  campus  and  off  of  it,  who  have  the 
welfare  of  the  univer8it7  at  heart,  and  men  in 
whom  I  know  70U  have  eonfldence. 

I  have  thought  the  matter  over  carefully  and 
what  I  have  to  sa7  is  oaid  deliberatel7  and  without 
feeling.  In  answering  7our  urgent  appeal  to  re- 
main in  the  univer8it7  I  can  not  refrain  from  re- 
viewing some  of  the  things  that  have  happened  in 
the  college  of  agriculture  during  the  twelve  7ear8 
that  I  have  been  dean. 

I  came  here  twelve  7ear8  ago  to  fill  the  position 
of  dean.  I  had  onl7  been  out  of  college  six  7ears, 
moat  of  m7  associates  and  colleagues  had  been  m7 
teachers.  The  college  was  small,  the  enrollment 
was  onl7  243,  about  one  seventh  of  the  total  en- 
rollment of  the  univer8it7.  The  esteem  in  which 
the  college  was  held  in  univer8it7  circles  was  not 
high.  Townshend  Hall  and  the  old  horticultural 
building  represented  the  material  equipment  of 
the  college.  No  winter  courses  were  given,  no  ex- 
tension work  was  done,  no  farmers'  week  was 
held,  no  three-7ear  courses  existed  and  combina- 
tion courses  with  other  colleges  were  unthought  of. 
This  7ear  the  enrollment  in  the  college  is  1,478, 
nearl7  one  third  of  the  total  enrollment  of  the  uni- 
ver8it7.  The  college  of  agriculture  of  Ohio  State 
irniversit7  is  surpassed  in  enrollment,  as  reported 
in  a  recent  number  of  Schengk,  onl7  b7  Cornell 
and  the  nniversit7  of  Wisconsin.  The  standards 
of  the  college  of  agriculture  have  been  raised,  five 
buildings  have  been  built,  250  acres  of  land  have 
been  added  to  the  universit7  farm.  Most  cordial 
relations  exist  with  all  the  agricultural  organiza- 
tions of  the  state,  and  the  work  is  held  in  high 
esteem  b7  the  farmers. 

All  of  this  progress  and  development  has  not 


been  due  to  the  work  of  an7  one  man,  but  rather 
to  the  faithful,  conscientious  work  of  ever7  one 
connected  with  the  college,  but  I  insist  that  in 
this  growth  and  development  I  have  done  m7  share. 

To  be  8ummaril7  demoted  without  asdgning  any 
cause  and  without  explanation,  as  was  done  by 
the  recent  action  of  the  board  of  trustees,  I  resent 
I  believe  that  I,  my  associates  and  colleagues,  and 
the  people  of  the  state  are  entitled  to  know  why 
such  action  was  taken. 

It  is  not  that  I  am  enamored  with  administra- 
tive work,  but  one  thing  for  which  I  have  always 
prided  myself  has  been  frank,  open  dealing  with 
ever7  one  and  I  do  not  feel  that  I  have  been  ac- 
corded such  treatment  b7  70U  and  the  board  of 
trustees.  However,  I  could  overlook  all  of  that 
and  take  up  the  work  of  a  department  if  I  thought 
conditions  justified  it.  But  I  believe  that  condi- 
tions in  the  universit7  are  f  undamentall7  wrong  in 
that  the  encroachment  of  the  business  administra- 
tion upon  the  academic  has  brought  about  a  con- 
dition that  is  rapidl7  growing  intolerable  to  mem- 
bers of  the  f  aeult7.  Such  action  as  the  board  has 
recentl7  taken  in  reference  to  me  will  intimidate 
7our  f  acult7,  but  it  wUl  not  give  it  a  sense  of 
permanenc7  that  is  conducive  to  constructive,  effi- 
cient work,  neither  does  it  develop  the  spirit  of 
lo7alt7. 

I  appreciate  the  cordial  request  that  70U.  have 
made  of  me  to  remain  in  the  f  acult7.  But  under 
conditions  as  the7  now  exist  I  do  not  believe  it 
would  be  wise  and  ver7  reBpectfull7  decline. 

It  is  not  without  regret  and  heartaches  that  I 
la7  down  the  work  of  the  college  in  which  I  have 
invested  m7  ver7  self  for  the  past  twelve  7ear8. 
In  retiring  I  do  so  without  apologies  for  what  has 
been  accomplished  during  m7  administration,  and 
I  sincerel7  hope  that  m7  successor  ma7  have  more 
lo7al  support  from  the  president  and  the  board  of 
trustees  than  I  have  had. 

I  am,  Ver7  trul7  70ur8, 

HOMXK  G.   PSICB, 

Dean 

P.  8. — ^As  a  matter  of  information  I  am  refer- 
ring copies  of  this  correspondence  to  members  of 
the  board  of  trustees  and  to  the  president  of  the 
alumni  association  and  am  giving  it  to  the  press. 


THE  WASHINGTON  UNIVEBSITT  MEDICAL 

SCHOOL 

On  the  29th  and  30th  of  April  the  new 
buildings  of  the  Washington  University  Med- 
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ical  School  in  St.  Louis  were  dedicated.  On 
the  morning  of  the  29th  exercises  were  held 
in  the  Assembly  Hall  of  the  school  at  which 
the  keys  of  the  buildings  were  formally  pre- 
sented to  the  acting  chancellor  of  the  univer- 
sity by  the  architect.  The  visiting  delegates 
were  then  presented  to  the  chancellor  and 
president  of  the  corporation.  The  delegates 
were  as  follows: 

Harvard  University:   President  Abbott  Lawrence 

Lowell. 
Yale  University:  Dean  George  Blnmer. 
University  of  Pennsylvania:  Dean  William  Pepper. 
Brown  University:  Mr.  AuguBtns  Levi  Abbott. 
University    of    Pittsburgh:    Dean    Thomas   Shaw 

Arbuthnot 
St.  Louis  University:  Dean  Hanau  Wolf  Loeb. 
Medical  Corps  of  the  United  States  Army:  Cap- 
tain Thomas  Dnpuy  Woodson. 
Western  Beserve  University:   Dean   Ckrl  August 

Hamann. 
Lafayette  College:   President  John  Henry  Mao- 

Cracken. 
Tnlane   University  of  Louisiana:   Professor  Bn- 

dolph  Matas. 
St.   Louis  Medical   Society:    Dr.   Bobert   Emmet 

Kane. 
Knox  College:  President  MacClelland. 
University    of    Michigan:     Professor    Frederick 

George  Novy. 
University  of  Missouri:  Acting-Dean  Guy  Lincoln 

Noyes. 
Universfty  of  Bellevue  Hospital  Medical  College: 

Vice-Dean  Samuel  Albertus  Brown. 
New  York  Academy   of  Medicine:    Dr.   Edward 

Diz  Fisher. 
Missouri   State  Medical  Association:    Dr.  Frank 

Joseph  Lntz. 
The  University  of  Edinburgh:  Professor  Lindsay 

Stephan  Milne,  University  of  Kansas. 
Central  Wesleyan  College:  President  Otto  Edward 

Kriege,  Professor  Albert  William  Ebeling. 
Detroit  College  of  Medicine  and  Surgery:  Dean 

B.  B.  Shurley,  Professor  Charles  Godwin  Jen- 
nings. 
Purdue    University:     Professor     Oliver    Perkins 

Terry. 
University   of   Minnesota:    Professor  James   Ed- 
ward Moore. 
Drury    College:     President    James    Gilmer    Mc- 

Murtry. 


University  of  Cincinnati:  Professor  John  Ernest 

Greiwe,  I>x»  Christian  Holmes. 
Johns    Hopkins   University:    Professor    Theodore 

Janeway. 
Missouri    Valley    College:    Mr.    Alphonso    Chase 

Stewart. 
Missouri    Botanical    Garden:    Professor    George 

Thomas  Moore. 
Leland  Stanford  Junior  University:   Dr.   Harold 

Phillip  Knhn. 
Dennison  University:  Dr.  E.  B.  Packer. 
University  of  EZansas:   Professor  John  Sundwall. 
Bockefeller  Institute  for  Medical  Besearch:   Dr. 

Simon  Flezner. 
Memorial   Lostitute  for   Infectious  Diseases  and 

Bush  Medical  College:  Dr.  James  BqrSn  Her- 

rick. 
American  College  of  Surgeons:  Dr.  Major  Gabriel 

Seelig. 
University  of  Illinois:  Dr.  Dean  D.  K.  A.  Steele, 

Professor  A.  C.  Eydeshymer. 

An  address  was  then  made  by  Dean  Opie,  of 
the  Medical  School,  who  outlined  the  early 
history  and  reorganization  of  the  school  and 
the  ideals  which  it  represents.  He  was  fol- 
lowed by  Br.  William  H.  Welch,  of  Johns 
Hopkins,  who  spoke  of  the  development  of 
clinical  teaching  in  American  medical  educa- 
tion and  of  the  success  which  had  attended 
the  introduction  of  full-time  clinical  teaching 
at  Johns  Hopkins,  and  which  is  under  con- 
sideration at  Washington  University. 

After-luncheon  addresses  were  made  on  the 
lawn  of  the  medical  school  by  President  Lowell, 
of  Harvard,  and  President  Vincent,  of  the 
University  of  Minnesota.  Dr.  Lowell  si>oke 
on  the  importance  of  preventive  medicine  as  a 
public  service,  and  of  the  necessity  of  a  broad 
general  education  as  a  basis  for  the  training 
of  the  physician.  Dr.  Vincent  spoke  of  the 
position  graduate  studies  should  hold  in  med- 
ical education.  Dr.  Henry  S.  Pritchett,  presi- 
dent of  the  Oarnegie  Foundation  for  the  Ad- 
vancement of  Teaching,  the  third  essayist  of 
the  afternoon,  was  unable  to  be  present  and 
his  paper  was  read  by  Professor  Lowes,  of  the 
college  faculty.  His  paper  was  on  ^'Medical 
Education  in  Missouri.''  After  the  addresses 
the  guests  of  the  university  were  entertained 
at  a  garden  party. 
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In  the  evening  a  banquet  was  held  at  the 
St.  Louis  Club  at  which  Mr.  Eobert  S.  Brook- 
ingSy  president  of  the  corporation  of  Washing- 
ton University  presided.  Besponses  to  toasts 
were  made  by  President  Hill,  of  the  University 
of  Missouri,  former  Governor  David  R.  Fran- 
cis, Dr.  Abraham  Jacobi  and  Dr.  W.  H. 
Howell. 

Friday  the  30th  was  known  as  Alumni  Day 
and  in  the  morning  talks  were  given  by  Dr. 
W.  T.  Porter  in  behalf  of  the  alumni  of  the 
St.  Louis  Medical  College,  and  Dr.  Bobert 
Terry  in  behalf  of  the  alumni  of  the  Missouri 
Medical  College.  These  two  institutions  were 
united  to  form  the  Washington  University 
School  in  1899.  Dr.  Fred  T.  Murphy  then 
spoke  to  the  alumni  in  behalf  of  the  medical 
school  faculty. 

Li  the  afternoon  Dr.  Geo.  Dock  spoke  on 
the  relation  of  the  academic  hospital  to  the 
community.  He  was  followed  by  Surgeon 
General  W.  C.  Gorgas  who  si>oke  on  the  eradi- 
cation of  yellow  fever  and  malaria  in  Havana 
and  in  the  Canal  2^ne,  and  the  possibilities 
that  preventive  medicine  holds  for  the  future. 

In  the  evening  academic  exercises  were  held 
in  the  university  chapel  on  the  university 
campus  followed  by  a  reception  in  the  build- 
ing of  the  school  of  fine  arts.  The  following 
honorary  degrees  were  given  at  the  exercises: 
Doctor  of  Soienee:  Br.  W.  T.  Porter;  Dr.  O.  B. 

Folin,  and  J>t.  Theodore  Janeway. 
Doctor  of  Lotos:  Professor  B.  H.  Chittendeii,  Dr. 

W.  O.  Gorgas,  President  H.  B.  Hill,  President 

A  L.  Lowell,  President  Oeorge  E.  Vineent,  Dr. 

P.  P.  Mall,  Dr.  Abraham  Jacobi,  Dr.  Simon 

Flezner,  Dr.  W.  H.  Welch,  Dr.  S.  J.  Meltzer, 

Professor  W.  H.  Howell,  Dr.  Budolph  Mataa 
Doctor  of  Laws  {in  absentia)  z  Professor  Nathaniel 

Wille,  University  of  Christiania. 

Opportunity  was  provided  in  the  program 
fpr  the  inspection  of  the  laboratories  of  the 
medical  school  and  the  affiliated  Barnes  and 
St.  Louis  Children's  Hospitals.  The  labora- 
tories were  opened  in  September  and  consist  of 
two  four-story  and  basement  buildings  209  X 
56  feet.  In  the  north  building  are  located  the 
administrative  offices,  library,  assembly  hall, 
laboratories  of  preventive  medicine  and  sur- 
gery and  the  department  of  anatomy.     The 


south  building  is  occupied  by  biological  chem- 
istry, physiology  and  pharmacology.  A  third 
building  five  stories  in  height  and  282X^0 
feet  which  completes  the  group  is  on  the  hos- 
pital lot  directly  across  the  street  from  the 
other  laboratory  buildings.  The  basement  and 
first  floors  are  occupied  by  the  out-patient  dis- 
pensaries of  the  hospitals.  On  the  second  floor 
is  located  the  clinical  laboratory  of  the  de- 
partment of  medicine,  while  the  department 
of  pathology  occupies  the  third  and  fourth 
floors.  Animal  quarters  and  runways  are  pro- 
vided on  the  roofs  of  all  the  buildings.  The 
three  laboratory  buildings  were  erected  at  a 
cost  of  $1,200,000  which  brings  the  outlay  for 
new  buildings  for  the  medical  school,  includ- 
ing the  hospitals,  to  over  $3,000,000. 

One  of  the  interesting  features  of  dedica- 
tion week  was  the  presentation  to  the  Wash- 
ington ITniversity  Medical  School  of  a  number 
of  manuscripts  and  papers  of  William  Beau- 
mont by  his  granddaughter  Miss  Irwin.  In- 
cluded among  these  are  the  original  manu- 
scripts and  notes  of  Beaumont's  experiments  . 
upon  Alexis  St.  Martin  and  the  agreement 
entered  into  by  St  Martin  to  accompany  Beau- 
mont, for  a  period  of  two  years  for  the  purpose 
of  experimentation.  Dr.  F.  J.  Lutz  spoke  of 
Beaumont  as  a  practitioner  and  Dr.  Joseph 
Erlanger  on  Beaumont  as  an  investigator.  A 
room  has  been  set  aside  in  the  library  of  the 
medical  school  to  house  the  manuscripts, 
known  as  the  Beaumont  room. 

On  April  28  Dr.  Simon  Flexner  delivered  a 
popular  lecture  before  the  Washington  ITni- 
versity Association  on  "The  Control  of  In- 
fective Diseases." 

In  connection  with  dedication  week  of  the 
medical  school  of  Washington  University  a 
series  of  four  lectures  on  "Protein  Metabol- 
ism" was  delivered  by  Dr.  Otto  K.  Folin. 
The  subjects  were  as  follows : 

"  The  Utilization  of  Food  Protein." 

"  Tissue  Metabolism  with  Special  Beference 
to  Creatinin." 

"  Protein  Metabolism  with  Special  Beference 
to  Uric  Acid." 

"  The  Occurrence  and  Significance  of  Phen- 
ols and  Phenol  Derivatives  in  the  Urine." 
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SCIENTIFIC  NOTES  AND  NEWS 

For  the  meeting  of  the  British  Association 
'to  be  held  at  Manchester  from  September  7  to 
September  11  next»  under  the  presidency  of 
Professor  Arthur  Schuster,  Sec.  R  S.,  the  fol- 
lowing sectional  presidents  have  been  ap- 
pointed: Section  A  (mathematics  and  physics). 
Sir  F.  D.  Dyson;  B  (chemistry).  Professor  H, 
B.  Baker;  0  (geology).  Professor  Grenville 
Cole;  D  (zoology),  Professor  £.  A.  Minchin; 
E  (geography),  Capt.  EL  G.  Lyons;  F  (eco- 
nomics). Dr.  W.  R.  Scott;  O  (engineering). 
Dr.  H.  S.  Hele-Shaw;  H  (anthropology),  Dr. 
0.  G.  Seligman;  I  (physiology).  Professor 
W.  M.  Bayliss;  K  (botany).  Professor  W.  H. 
Lang;  L  (education),  Mrs.  Henry  Sidgwick; 
M  (agriculture),  Mr.  R.  H.  Bew.  Evening 
discourses  will  be  delivered  by  Mr.  H.  W.  T. 
Wager  on  the  ''  Behavior  of  Plants  in  Response 
to  Light,"  and  by  Dr.  R.  A.  Sampeon,  astron- 
omer royal  for  Scotland. 

A  BUST  of  Sir  Archibald  Geikie  will  be  placed 
in  the  Museum  of  Practical  Geology,  London, 
where  there  are  already  busts  of  all  previous 
occupants  of  the  post  of  director-general  of  the 
British  Geological  Survey  and  of  the  museum, 
as  well  as  of  several  other  distinguished  geolo- 
gists. Sir  Archibald  Geikie  was  connected 
with  the  survey  for  nearly  forty-six  years,  dur- 
ing nineteen  of  which  he  was  director-general. 
A  committee  representative  of  the  universities 
and  the  principal  scientific  institutions  and 
societies  of  the  United  Kingdom  has  been 
formed  to  carry  out  the  proposal  Contribu- 
tions for  the  fund  should  be  made  to  the 
honorary  treasurer,  Mr.  J.  A.  Howe,  curator  of 
the  Museum  of  Practical  Geology,  Jermyn 
Street,  London,  S.W. 

Dr.  Henbt  S.  Mukeoe,  professor  of  mining 
in  Columbia  University  and  senior  professor 
in  the  university,  will  retire  from  active  serv- 
ice at  the  close  of  the  present  academic  year. 
Professor  Munroe  began  teaching  at  Columbia 
in  1877  and  became  professor  in  mining  in 
1891. 

On  April  30  Professor  James  Monroe  Bart- 
lett  had  completed  thirty  years  of  continuous 
service  as  chemist  of  the  Maine  Agricultural 
Experiment  Station.    This  period  includes  the 


entire  history  of  the  station  itself.  In  recog- 
nition of  this  unusual  length  of  service  in  the 
same  institution  a  reception  in  Professor 
Bartlett's  honor  was  held  in  the  station  build- 
ing on  the  evening  mentioned,  and  he  was  pre- 
sented with  a  commemorative  volume.  This 
volume  was  composed  of  a  series  of  congratu- 
latory letters  from  nearly  all  of  the  109  differ- 
ent persons,  now  living,  who  have,  at  one  time 
or  another,  been  associated  with  Mr.  Bartlett 
in  connection  with  the  work  of  the  station. 

At  the  first  annual  meeting  of  the  District 
of  Columbia  Chapter  of  the  Society  of  the 
Sigma  Xi  the  following  officers  were  elected: 
Marcus  Benjamin  (Columbia),  president; 
Isaac  King  Phelps  (Yale),  vice-president; 
Marcus  Ward  Lyon,  Jr.  (Brown),  secretary; 
Daniel  Roberts  Harper,  3d  (Pennsylvania), 
treasurer;  Frederick  Leslie  Ransome  (C!ali- 
fomia)  and  Cornelius  Lott  Shear  (Nebraska), 
councillors. 

At  the  annual  convocation  of  the  Univer- 
sity of  Alberta,  in  Edmonton,  on  April  28,  the 
honorary  deg^ree  of  D.Sc.  was  conferred  on 
Mr.  W.  P.  Ferrier,  mining  engineer  a^d  creol- 
ogist  of  Toronto.  Mr.  Ferrier  was  for  nine 
years  an  officer  of  the  Geological  Survey  of 
Canada.  He  has  made  extensive  donations  to 
the  museum  collections  at  the  University  of 
Alberta  and  has  assisted  in  building  up  the 
Geological  Museum  equipment. 

Thb  Adams  prize  of  the  value  of  about 
$1,200  for  1913-14,  has  been  awarded  by  the 
University  of  Cambridge  to  Mr.  G.  L  Tay- 
lor, Smith's  Prizeman  in  1910.  The  subject 
selected  was  ^'The  Phenomena  of  the  Dis- 
turbed Motion  of  Fluids,  including  the  Re- 
sistances encountered  by  bodies  moving 
through  them." 

AcooRDmo  to  a  Paris  cablegram  the  French 
Listitute  has  announced  that  the  Osiris 
prize,  which  this  year  amounts  to  $36,- 
600  because  no  award  was  made  in  1912, 
has  been  awarded  chiefly  for  discoveries  in 
medicine.  Drs.  Chantemesse  and  Vidal,  dis- 
coverers of  anti-typhoid  vaccines,  will  divide 
$10,000,  while  an  equal  amount  will  go  to  Dr. 
Vincent,  whose  researches  resulted  in  the  find- 
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ing  of  ether  vaocine.  Various  ambulances  re- 
ceive $12,000,  and  the  remainder  is  placed  in 
reserve. 

The  Paris  Geographical  Society  has  awarded 
a  gold  medal  to  Dr.  J.  Scott  Keltie  for  his 
services  to  geographical  science. 

Mb.  Edwabd  W.  Pabkeb,  of  the  United 
States  Geological  Survey,  for  many  years  the 
government  coal  statistician  of  the  division  of 
mineral  resources,  leaves  the  government  serv- 
ice to  accept  a  responsible  i>o8ition  with  the 
anthracite  mining  companies.  Mr.  H.  D. 
McCaskey  has  been  appointed  chief  of  the  di- 
vision of  mineral  resources  of  the  survey  to 
succeed  Mr.  Parker.  Mr.  McCaskey  brings  to 
this  i)08ition  experience,  not  only  as  a  geolo- 
gist of  the  survey  since  1907  and  section  chief 
since  1912,  but  also  as  a  mining  engineer  in 
the  Philippine  Mining  Bureau  from  1900  to 
1903,  and  as  chief  of  that  bureau  from  1903 
to  1906. 

Dr.  John  O.  BowifAN  has  been  appointed 
director  of  the  American  College  of  Surgeons, 
founded  in  1913,  an  organization  of  the 
surgeons  of  the  United  States  and  Canada. 
Its  purpose  is  the  advancement  of  the  art  and 
science  of  surgery.  The  executive  offices  are 
at  30  North  Michigan  Avenue,  Chicago. 

Db.  H.  T.  Summersgill,  superintendent  of 
the  University  of  California  Hospital,  has 
succeeded  the  late  Dr.  W.  O.  Mann,  of  Boston, 
as  president  of  the  American  Hospital  Asso- 
ciation. 

Segbetabt  of  Agriculture  Houston  has  be- 
gun an  extensive  tour  of  the  national  forests 
to  find  out  for  himself  to  what  extent  their 
timber,  forage,  water  power,  recreational  and 
agricultural  resources  are  being  developed 
for  the  public  under  present  methods  and  to 
make  a  study  of  the  administrative  problems 
of  the  forest  service.  During  May  he  is  visit- 
ing the  forests  in  several  of  the  western  states. 

Pbofessob  Koepun  Ravn,  an  authority  on 
the  composition  of  soils,  has  arrived  here 
from  Copenhagen.  He  comes  at  the  invita- 
tion of  the  department  of  agriculture  and  will 
lecture  in  a  number  of  American  universities 
on  Danish  farming  methods. 


Db.  J.  N.  Bose,  research  associate  of  the 
Carnegie  Institution,  accompanied  by  Mr.  Paul 
G.  Bussell,  of  the  United  States  National  Mu- 
seum, left  on  May  8  on  the  steamship  Tennp' 
son,  of  the  Lamport  and  Holt  Line^  for  South 
America.  They  expect  to  spend  the  season  in 
Brazil  and  Argentina,  going  under  the  aus- 
pices of  the  Carnegie  Institution  of  Washing- 
ton and  the  New  York  Botanical  Garden  for 
the  purpose  of  studying  the  cactus  deserts  of 
those  countries.  They  plan  to  send  large  col- 
lections of  living  cacti  to  the  New  York  Bo- 
tanical Garden. 

Thbee  Philadelphia  surgeons  are  soon  to 
leave  that  city  for  service  in  military  hos- 
pitals of  France  and  England.  They  are  Dr. 
J.  William  White,  surgeon  and  trustee  of  the 
University  of  Pennsylvania;  Dr.  R.  Tait  Mc- 
Kenzie,  head  of  the  university  department  of 
physical  education,  and  Dr.  James  P.  Hutch- 
inson, surgeon  at  the  Pennsylvania  and  Bryn 
Mawr  hospitals.  Under  Dr.  White's  charge  a 
corps  of  physicians  and  nurses  will  sail  next 
month  for  France,  where  they  are  to  form  a 
unit  in  the  American  ambulance  hospital  at 
Paris.  The  operating  head  of  the  surgical  de- 
partment of  the  university  corps  is  to  be  Dr. 
Hutchinson. 

The  University  of  Pennsylvania  Museum 
has  received  a  report  from  Dr.  Clarence 
Fisher,  leader  of  the  Eckley  B.  Coxe,  Jr.,  ex- 
pedition to  Egypt  under  the  auspices  of  the 
museum,  giving  an  account  of  the  work  ac- 
complished up  to  the  early  days  of  March. 
Pending  the  arrangements  for  a  large  site  for 
operations.  Dr.  Fisher  was  permitted  to  do 
excavating  at  the  base  of  the  Second  Pyra- 
mid of  Giza  (Gizeh),  and  has  had  some  excel- 
lent results. 

The  following  men  have  accepted  invita- 
tions to  carry  out  investigations  in  Nela  Ee- 
search  Laboratory,  National  Lamp  Works  of 
the  General  Electric  Company,  during  the 
coming  simimer:  Dr.  W.  E.  Burge,  acting 
head  of  the  department  of  physiology.  Univer- 
sity of  Illinois;  Dr.  A.  H.  Pfund,  associate 
professor  of  physics,  Johns  Hopkins  Univer- 
sity and  Dr.  S.  O.  Mast,  associate  professor  of 
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zoology,  Johns  Hopkins  University.  Mr.  B. 
£.  Shackelford,  fellow  in  physics  in  the  Uni- 
versity of  Chicago,  has  been  appointed  Charles 
F.  Brush  fellow  for  the  summer  of  1915. 

The  annual  joint  meeting  of  the  Phi  Beta 
Kappa  and  Sigma  Xi  honorary  societies  of  the 
University  of  Pennsylvania  was  held  in  Hous- 
ton Hall  on  the  evening  of  May  3.  Dr.  John 
A.  Brashear  made  the  address  on  the  subject 
of  "  Great  Telescopes  of  the  World  and  Dis- 
coveries made  by  their  Use.'*  An  informal 
reception  followed  the  address.  The  societies 
alternate  in  choosing  a  speaker,  and  this  year 
the  choice  fell  to  Sigma  Xi. 

Dr.  Ulric  Dahlgren,  professor  of  biology 
in  Princeton  University,  lectured  on  May  12  on 
^'The  Production  of  Light  by  Animals*'  at 
the  closing  exercises  of  the  lecture  season  of 
the  Wagner  Free  Institute  of  Science^  Phila- 
delphia. 

The  monument  to  be  erected  to  Cesare  Lom- 
broso  at  Verona,  the  work  of  the  sculptor 
Bistolfi,  was  to  have  been  unveiled  at  the 
International  Pellagra  Congress  scheduled  for 
next  October.  As  the  congress  has  been  post- 
poned until  1916,  the  committee  in  charge  of 
the  monument  has  i>ostponed  the  dedication. 

Db.  Jay  W.  Seavee,  for  twenty-five  years 
director  of  the  Yale  gymnasium  and  professor 
of  hygiene  in  the  university,  died  suddenly 
from  heart  disease  at  Berkeley,  Cal.,  on  May  5, 
at  the  age  of  sixty  years. 

William  Harlow  Reed,  curator  of  the  mu- 
seum and  instructor  of  geology  in  the  Univer- 
sity of  Wyoming,  noted  for  his  collections  of 
vertebrate  fossils,  died  at  ihe  age  of  sixty-seven 
years  on  April  24. 

Me.  Daniel  W.  Edgeoomb,  inventor,  astron- 
omer and  manufacturer  of  telescopes,  has  died 
at  his  home  at  Fairfield,  Conn.,  at  the  age  of 
seventy-five  years. 

Mr.  Bichard  Ltdekker,  F.RS.,  known  for 
his  work  and  writings  on  natural  science, 
died  on  April  16  at  the  age  of  sixty-five  years. 

Sm  Willum  Richard  Qowebs,  P.R8.,  emi- 
nent as  a  si)ecialist  on  diseases  of  the  nervous 
system,  died  on  May  4,  aged  seventy  years. 


Sir  Thomas  Smith  Cloubton,  a  well-known 
psychiatrist,  died  at  Edinburgh,  on  April  19, 
at  seventy-five  years  of  age. 

Dr.  M.  BERimARDT,  professor  of  neurology 
at  Berlin,  has  died  at  the  age  of  seventy  years. 

The  death  is  announced  in  Nature  of  Mr. 
J.  B.  A.  L^g6,  who  made  the  first  tide-predict- 
ing machine  for  Lord  Kelvin.  He  was  the 
constructor  of  signaling  lamps  and  other  appa- 
ratus invented  by  Admiral  Sir  Percy  Scott  and 
used  in  the  navy.  Among  Mr.  L^'s  inven- 
tions are  horological  mechanisms,  torpedoes 
and  direct-acting  petrol  engines. 

The  next  examination  for  the  medical  corps 
of  the  navy  will  be  held  in  Washington,  Bos- 
ton, New  York,  Philadelphia,  Norfolk,  Va., 
Charleston,  S.  C,  Great  Lakes  (Chicago),  IlL, 
Mare  Island,  CaL,  and  Puget  Sound,  Wash., 
on  or  about  July  6.  Candidates  for  appoint- 
ment must  be  citizena  of  the  United  States, 
between  21  and  80  years  of  age,  and  graduates 
of  reputable  schools  of  medicine. 

The  it.  S.  Civil  Service  Conunission  an- 
nounces an  examination  for  metaUographist, 
for  men  only,  to  fill  a  vacancy  in  this  position 
for  service  in  the  Engineer  Experiment  Sta- 
tion, Naval  Academy,  Annapolis,  Md.,  at  a 
salary  of  $2,500  a  year. 

The  department  of  geology  of  New  York 
University  has  planned  a  travel  tour  for  the 
coming  summer  which  will  extend  through  the 
western  part  of  the  United  States  and  a  portion 
of  Alaska.  The  trip  is  the  outcome  of  a  plan 
which  was  formulated  by  the  department  of 
geology  two  years  ago.  In  the  summer  session 
of  last  year,  a  course  of  lectures  preparatory 
to  the  work  that  vnll  be  taken  up  this  year 
was  graven,  in  order  that  students  might  obtain 
the  gricatest  benefit  from  the  trip.  The  educa- 
tional conduct  of  the  tour  will  be  under  the 
direction  of  Dr.  Baymond  B.  Earle,  aaaistant 
professor  of  geology  in  Hunter  College.  The 
director  of  the  department  of  geology  in  New 
York  University,  Dr.  J.  Edmund  Woodman, 
will  exercise  general  supervision.  The  tour 
will  extend  from  July  2  to  August  28  and  in- 
cludes a  ten-day  visit  in  Yellowstone  Park»  a 
trip  to  Glacier  National  Park,  an  excursion  to 
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Alaska,  with  an  opportunity  on  the  return  trip 
to  visit  San  Francisco,  Los  Angeles,  San 
Diego,  Grand  Canyon  and  the  Petrified  For- 
ests. Two  Or  three  other  shorter  trips  have 
been  provided,  one  taking  in  Yellowstone  Park 
and  the  Glacier  National  Park,  and  the  other 
ending  with  the  Yellowstone  Park.  In  the 
case  of  students  specializing  in  geology,  credit 
wiU  be  given  for  the  trip,  under  certain  con- 
ditions, in  the  various  schools  of  the  uni- 
versity. 

In  connection  with  the  geographical  work 
of  the  Columbia  University  summer  session, 
Professor  D.  W.  Johnson  will  conduct  a  physi- 
ographic excursion  in  the  western  United 
States,  next  summer.  The  party  will  visit  the 
Devil's  Tower,  Yellowstone  National  Park, 
Glacier  National  Park,  Crater  Lake,  the 
Yosemite  Valley,  Royal  Gorge  of  the  Arkan- 
sas, and  the  Colorado  Springs  and  Pike's  Peak 
r^on.  It  is  probable  that  the  new  Lassen 
Peak  volcano  and  the  neighboring  recent 
cinder  cone  will  be  visited,  as  well  as  the  Lake 
Bonneville  shorelines  and  recent  fault  scarps 
near  Bingham  and  Prove.  While  in  San 
Francisco,  the  party  will  participate  in  the  ex- 
cursions of  the  Geological  Society  of  America 
to  the  San  Andreas  earthquake  rift  near  Point 
Heyes  Station,  and  the  uplift  marine  terraces 
at  Santa  Cruz.  Two  field  courses  will  be 
given:  a  general  course  on  the  elements  of 
physical  geography  and  an  advanced  course 
on  the  physiography  of  the  western  United 
States.  The  courses  are  open  to  students  and 
teachers  of  geology  and  geography.  It  is  ex- 
pected that  the  party  will  leave  New  York 
about  the  first  of  July,  and  be  gone  two 
months. 

According  to  the  American  Museum  Jour- 
nal Mr.  James  P.  Chapin,  of  the  museum's 
Congo  Expedition,  after  six  years'  absence  in 
Africa,  has  arrived  in  New  York.  He  brings 
details  of  the  success  of  the  expedition,  not 
only  in  the  work  of  a  scientific  survey  but  also 
in  having  lived  without  mishap  for  the  ex- 
tended period  of  six  years  amidst  the  dangers 
of  the  equatorial  forest  and  among  the  negro 
races  of  Central  Africa — a  success  due  in  part 
to  the  cordial  cooperation  of  the  Belgian  gov- 


ernment. Mr.  Chapin  brings  with  him  about 
one  fourth  of  the  expedition's  collections.  The 
balance  remains  in  the  hands  of  Mr.  Lang, 
leader  of  the  expedition,  who  also  will  come 
out  of  the  Congo  immediately  after  the  fin|il 
work  of  packing  and  shipment  is  completed. 
The  entire  collection  numbers  some  16,000 
specimens  of  vertebrates  alone,  6,000  of  which 
are  birds  and  5,000  mammals.  The  specimens 
are  accompanied  by  some  4,000  pages  of  de- 
scriptive matter  and  6,000  photographs.  It  in- 
cludes full  material  and  careful  studies  for 
museum  groups  of  the  okapi,  the  giant  eland 
and  white  rhinoceros,  besides  many  specimens 
of  lions,  elephants,  giraffes,  buffaloes,  bongos, 
situtungas,  yeUow-backed  duikers,  black  forest 
pigs,  giant  manis  and  chimpanzees.  The  ethno- 
logical section  of  the  collection  is  rich  in  speci- 
mens of  native  art  of  the  Congo,  including  sev- 
eral hundred  objects  of  carved  ivory,  a  revela- 
tion as  to  the  capacities  of  the  Congo 
uneducated  negro.  There  are  also  seventy 
plaster  casts  of  native  faces  from  the  Logo, 
Azande,  Avungura,  Mangbetu,  Bangba,  Anadi, 
Abarambo,  Mayoho,  Mabudu,  Medje,  Mobali 
and  Pygmy  tribes.  Each  cast  is  supplemented 
by  a  series  of  photographic  studies  of  the  in- 
dividual. 

The  134th  meeting  of  the  Science  Club, 
held  March  1, 1915,  was  addressed  by  Br.  John 
F.  Hayford,  director  of  the  college  of  engi- 
neering. Northwestern  University,  on  "The 
Surveys  and  the  Decision  in  the  Costa  Bica- 
Panama  Boundary  Arbitration."  An  innocu- 
ous uncertainty  regarding  the  boundary  be- 
tween Spanish  colonies  became  a  serious  dis- 
pute when  these  colonies  became  independent 
of  the  mother  country  and  of  each  other,  in 
1825.  The  controversy  increased  in  acuteness 
as  the  region  in  doubt  became  economically 
more  important.  The  question,  after  75  years 
of  contention,  was  submitted  in  1900  to  Presi- 
dent Loubet,  of  France,  who  settled  the 
boundary  on  the  Pacific  slope  to  the  satisfac- 
tion of  both  parties,  but  from  lack  of  geo- 
graphical information  the  award  gave  more 
territory  on  the  Atlantic  side  to  Colombia  than 
that  country  had  originally  claimed,  and  de- 
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fined  the  boundary  in  terms  incapable  of  in- 
terpretation on  the  ground.  After  tbe  sepa- 
ration of  Panama  from  Oolombia,  the  ques- 
tion became  more  acute  and  threatened  to  lead 
to  war,  when  the  matter  was  again  submitted 
to  arbitration,  before  Chief  Justice  White,  of 
the  United  States,  with  the  proviso  that  an 
accurate  survey  should  be  made.  The  com- 
mission of  engineers,  two  representing  the 
parties  to  the  arbitration,  two  others  ap- 
pointed by  the  arbitrator,  of  whom  Dr.  Hay- 
ford  was  one,  accompanied  by  twenty-one 
trained  assistants  and  a  large  number  of  la- 
borers and  porters  made  the  survey  in  1911. 
The  survey  was  made  under  the  greatest  diffi- 
culty on  account  of  the  dense  tropical  jungle; 
absence  of  roads  and  trails  making  it  neces- 
sary to  rely  on  negro  and  Indian  porters  for 
transportation  of  supplies;  and  thickness  of 
forest  interfering  with  seeing.  Nevertheless 
an  extensive  area  was  accurately  covered,  and 
geographical  knowledge  secured  that  is  of 
permanent  interest  and  value.  A  peak  more 
than  12,000  feet  high,  hitherto  unknown,  was 
discovered,  and  numerous  cartographical 
errors,  including  the  direction  of  the  drainag^e 
of  a  great  area,  were  rectified.  The  decision, 
rendered  in  1914,  chooses  the  Sixaola  Kiver, 
its  tributary  the  Yorkina,  and  the  southern 
watershed  of  the  Sixaola  as  the  boundary,  in- 
stead of  the  northern  watershed  of  the  Six- 
aola as  awarded  by  President  Loubet,  and 
conforms  to  the  status  quo,  since  the  customs 
have  been  collected  at  that  river,  and  the  sub- 
jects of  the  two  countries  have  advanced  to  it 
from  each  side. 


UNIVEBSITT    AND    EDUCATIONAL    NEWS 

Dr.  Frank  J.  Goodnow  will  be  installed  as 
president  of  the  Johns  Hopkins  University  on 
May  20.  On  the  following  day  the  new  uni- 
versity buildings  at  Homewood  will  be  dedi- 
cated. President  Wilson  will  make  an  ad- 
dress; the  engineering  buildings  will  be  dedi- 
cated with  an  address  by  General  G.  W. 
Goethals,  and  the  academic  buildings  with  an 
address  by  Professor  H.  0.  Adams.  It  is  ex- 
I)ected  that  there  will  be  a  full  attendance  of 
alumni  and  former  students.  The  committee 
having  charge  of  arrangements  for  the  inau- 


guiration  and  dedication  is  composed  of  Presi- 
dent Goodnow  (chairman).  Dr.  Ralph  V.  D. 
Magoffin  (secretary),  Dr.  Joseph  S.  Ames,  Dr. 
Murray  Peabody  Brush,  Dr.  William  B.  Clark, 
Dr.  William  H.  Howell,  Dr.  Basil  L.  Gilder- 
sleeve.  Dr.  John  BL  Latane,  Mr.  George  L 
Radcliffe  and  Dr.  C.  J.  Tilden. 

The  Bensselaer  Polytechnic  Institute  an- 
nounces that  Mrs.  Hussell  Sage  has  given 
$100,000  to  the  school,  and  Mr.  Alfred  T. 
White,  of  Brooklyn,  a  graduate,  $50,000.  The 
money  is  to  be  used  in  the  erection  of  dormi- 
tories and  a  dining  halL 

A  TRUST  fund  of  $5,000  to  be  known  as  the 
"Edward  Tuckerman  Fund,"  designed  to 
increase  the  interest  in  the  study  of  botany 
among  the  students  of  Amherst  College,  has 
been  bequeathed  to  the  college  by  the  late  Mrs. 
S.  E.  S.  Tuckerman,  wife  of  the  late  Professor 
Edward  Tuckerman.  Professor  Tuckerman, 
who  was  a  well  known  lichenologist,  was  a 
member  of  the  Amherst  faculty  from  1858 
until  his  death  in  1886,  holding  a  chair  in 
botany  and  a  lectureship  in  history. 

Brown  University  has  received  $7,000  from 
Mrs.  Jesse  L.  Bosenberger,  of  Chicago,  to  en- 
dow a  lectureship  for  visiting  scholars. 

Professor  H.  H.  Newman,  of  the  depart- 
ment of  zoology,  University  of  Chicago,  has 
been  appointed  dean  in  the  colleges  of  science 
of  that  institution.  The  duties  involve  a  super- 
vision of  students  in  the  biological  sciences, 
especially  of  those  preparing  for  the  study  of 
medicine. 

Dr.  Stuart  Weller,  of  the  University  of 
Chicago,  has  been  promoted  from  an  associate 
professorship  to  a  full  professorship  in  the  de- 
partment of  geology. 

Marcus  W.  Lton,  Jr.,  formerly  assistant 
curator,  division  of  mammals^  U.  S.  National 
Museum,  and  for  the  past  six  years  professor 
of  bacteriology  at  Howard  University,  has 
been  appointed  professor  of  bacteriology  and 
pathology  in  the  George  Washington  Univer- 
sity. 

At  Harvard  University  Dr.  Gregory  P. 
Baxter  has  been  promoted  to  be  professor  of 
chemistry,  and  Dr.  John  L.  Morse  to  be  pro- 
fessor of  pediatrics. 
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DISCUSSION  AND  COBBBSPONDBNCB 

ISOLATION   OF   B.   RADIGIOOLA  FROM   SOIL 

To  THE  Editob  of  Soienoe  :  I  am  indebted  to 
Dr.  F.  Lohnis,  of  the  Fnited  States  Depart- 
ment of  A^cultnre,  for  two  corrections  which 
I  deem  it  important  to  make  with  reference 
to  the  paper  by  Mr.  Fowler  and  myself  in 
SdENOB  of  February  12,  1915,  on  "  The  Isola- 
tion of  Bacillus  radieicola  from  the  SoiL" 

The  first  error  is  one  merely  of  oversight, 
and  concerns  the  date  in  which  Beijerinck 
gave  the  name  Bacillus  radieicola  to  the 
legume-root  nodule  organism.  That  date 
should  of  course  be  1888  and  was  put  down  as 
1901  merely  through  carelessness  on  my  part, 
and  I  gladly  plead  guilty  to  that. 

The  second  error  is  that  which  is  partially 
due  to  our  tentative  claim  to  priority  in  the 
direct  isolation  of  Bacillus  radidcola  from  the 
soil.  Dr.  Lohnis  informs  me  that  claims  were 
made  to  the  isolation  directly  from  the  soil 
of  the  organism  in  question  by  both  Beijerinck 
and  by  Nobbe,  et  al.  I  do  not  regard  the  evi- 
dence put  forward  by  Beijerinck  as  conclusive 
on  that  point,  but  there  is  no  question  at  all 
that  the  second  investigator  named,  with  his 
coworkers,  has  conclusively  demonstrated  the 
presence  of  BaeiUus  radidcola  in  the  soil  and 
has  also,  by  its  isolation  in  pure  culture,  been 
able  further  to  reinoculate  plants  grown  under 
otherwise  sterile  conditions.  Our  neglect  to 
take  note  of  this  last-named  investigation  was 
due  to  the  maimer  of  indexing  pursued  in  the 
important  abstract  journals  as  well  as  other 
scientific  journals  which  gave  no  useful  refer- 
ence to  the  work  just  referred  to. 

Chas.  B.  Lipkan 

a  rssearoh  laboratory  for  the  pht8ical 

SOEENOES 

Conversation  with  a  number  of  men  inter- 
ested in  the  biological  sciences  and  who  have 
availed  themselves  of  the  opportimity  for  re- 
search work  at  Woods  Hole,  Mass.,  brings  out 
the  idea  that  one  great  benefit  to  be  derived 
from  the  work  there  is  the  association  with 
men  from  all  parts  of  ihe  country.  I 
think  all  men  of  science  will  agree  that  the 
great  stimulus  which  comes  from  the  various 


meetings  of  scientific  bodies  is  in  the  private 
discussion,  which  the  men  have,  one  with  the 
other,  on  subjects  in  which  they  are  particu- 
larly interested.  Think  what  it  would  mean 
to  men  in  the  physical  sciences  if  they  could 
have  a  laboratory  where  for  two  or  three 
months  each  year,  at  least,  they  could  meet 
and  carry  on  some  research  work  and  at  the 
same  time  enjoy  the  fellowship  of  men  who 
come  from  widely  separated  points  but  who 
are  interested  in  their  particular  field. 

I  realize  that  the  equipment  of  a  laboratory 
for  physics  involves  a  large  outlay  of  money 
and  transportation  of  apparatus  is  not  easy, 
but  would  the  first  be  impossible?  In  other 
words,  the  object  of  this  note  is  to  raise  the 
question  as  to  whether  a  laboratory  for  the 
physical  sciences,  similar  to  that  for  the  bio- 
logical sciences  at  Woods  Hole,  would  be  a 
feasible  and  a  desirable  project.  I  believe 
that  many  chemists  and  physicists  would  be 
very  glad  to  spend  their  suiomer  vacation  at 
such  a  laboratory  if  it  were  located,  as  the  one 
at  Woods  Hole,  where  there  would  be  a  chance 
for  an  outing  as  well.  As  at  Woods  Hole, 
there  would  be  a  resident  director  and 
the  laboratory  would  be  kept  open  throughout 
the  year  for  those  who  might  have  a  year's 
leave  of  absence  from  their  work  in  teaching. 

That  men  of  wealth,  who  would  be  inter- 
ested in  building  and  equipping  such  a  lab- 
oratory, might  be  found  does  not  seem  such  a 
vagary  in  view  of  what  has  been  accom- 
plished for  special  laboratories. 


S.   R   WiLLUMS 


Physical  Laboratory, 
Obsrlin  College 


SCIENTIFIC  BOOKS 

The  Salton  Sea.  A  study  of  the  geography, 
the  geology,  the  floristics  and  the  ecology  of 
a  desert  basin.  By  D.  T.  MaoDougal  and 
Collaborators.  Carnegie  Institution  of 
Washington,  Publication  193,  1914.  4to. 
Pp.  182,  with  plates,  maps  and  figures  in  the 
text. 
The  making  of  a  lake  in  a  desert  basin, 

whose  floor  lies  below  the  level  of  the  sea-sur- 
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face  is  a  circumstance  which  when  within  the 
frontiers  of  civilization  is  too  rare  not  to  at^ 
tract  wide  attention,  much  intensified  by  a 
consequent  deflection  of  a  trunk  line  of  rail- 
way, the  loss  of  an  industry  of  corporation 
magnitude  and  the  threatening  of  areas  of 
cultivation.  But  in  spite  of  vast  antagonism, 
as  measured  by  money  and  effort,  this  is 
what  happened  when  the  waters  of  the  Colo- 
rado, first  as  a  tiny  stream,  but  at  last  as  a 
torrent,  entered  the  Salton  Sink  through  the 
New  Biver  during  the  few  years  following  1904. 
If  the  lack  of  foresight  which  led  to  this  is  to 
be  deprecated,  it  is  of  no  meag^er  congratula- 
tion that,  precisely  as  the  opportunity  was 
afforded,  the  Desert  Laboratory  of  the  Oamegie 
Institution  of  Washington  was  organised  and 
disposed  toward  the  study  of  the  progress  of 
events  by  scientific  methods.  This  progress  is 
not  completed,  nor  will  be  for  many  years,  bat 
the  careful  planning  and  continuity  of  study 
till  the  present  moment,  as  witnessed  by  the 
volume  before  us,  furnish  a  sure  foundation^ 
under  the  permanency  of  a  stable  organisation 
such  as  the  Carnegie  Institution,  for  a  future 
following  of  events,  so  that  we  may  confidently 
hope  at  the  end  to  have  a  more  complete  and 
accurate  account  of  the  complex  interplay  of 
events  projected  over  laiger  places  and  times 
than  has  yet  been  produced  by  science.  The 
case  illustrates  the  necessity  of  the  times. 
Mutual  cooperation  of  students  in  diverse  fields 
is  becoming  more  and  more  imperative,  if  a 
satisfying  solution  of  any  problem  is  to  be 
had.  For  a  skilful  observation  of  the  Salton 
Sink  a  geographer,  two  geologists,  several 
chemists  and  various  kinds  of  botanists,  prob- 
ably a  working  minimum,  have  been  needed. 

The  work  under  review  may  be  said  to  have 
been  beg^un  by  the  late  Professor  William 
Phipps  Blake,  who,  as  geologist  to  the  official 
U.  S.  Railway  Survey  which  in  1858  had  the 
task  of  exploring  the  southern  portion  of  the 
Sierra  Nevada,  first  comprehended  the  nature 
of  the  Salton  basin.  An  account  of  the  region 
written  by  Professor  Blake  only  two  years  be- 
fore his  death,  fittingly  introduces  the  reader 
to  the  volume.  A  strong  note  of  human  in- 
terest is  found  in  a  photograph  of  Professor 


Blake  standing  on  the  travertine  formation 
53  years  after  the  date  of  his  original  disoovezy 
of  it.  There  is  a  historic  justice  in  iJie  fact 
that  Professor  Blake  was  permitted  to  see  seri- 
ous work  begun  in  this  desert,  for  his  vast 
and  intimate  experience  in  the  southwestern 
deserts  had  been  but  for  his  death  of  g^^at 
value  to  it. 

The  dynamic  geography  of  the  region  is  pre- 
sented by  Mr.  Godfrey  Sykes,  who  bases  his 
conclusions  on  the  records  of  the  early  ex- 
plorers, tradition  and  evidence  observed  ad  hoc. 
The  Salton  Sink  represents  the  northern  ex- 
tremity of  the  Ghilf  of  California  which  has 
been  cut  off  by  the  formation  of  a  huge  nat- 
ural dam,  the  ridge  of  which  extends  from  the 
Algodones  Sandhills  to  Cerro  Prieto.  If  this 
is  true  the  major  beach  line  identical  with  that 
of  the  present  gulf  should  be,  in  view  of  tidal 
action,  20  to  80  feet  higher  than  sea-level,  and 
in  view  of  prevailing  winds,  higher  on  die 
northeastern  shore  than  on  the  opposite,  and 
this  Mr.  Sykes  finds  to  obtain.  Bocque's  map 
(1762)  indicates  that  previous  to  1762  or 
thereabout,  the  Colorado  and  Gila  jointly 
flowed  into  an  extensive  lake,  and  Indian  tra- 
dition comports  with  this.  Since  1890  water 
from  the  Colorado  has  at  various  times  found 
its  way  into  the  sink,  so  that  the  flooding  of 
recent  years  was  an  event  following  tbe  re- 
opening of  a  nearly  healed  wound.  When  the 
flood  was  dammed,  the  waters  found  their  way 
chiefly  into  Hardy's  Colorado,  and  incidentally 
the  Pattie  Basin  is  receiving  a  part  of  the  sur- 
charge. 

A  different  view  is  taken  by  Mr.  E.  S.  Free^ 
who,  in  a  sketch  of  the  geology  and  soils,  re- 
gards the  evidence  that  the  basin  was  never 
occupied  by  the  sea,  any  further  north  at  any 
rate  than  Carrizo  Creek.  The  absence  of 
marine  shells,  and  presence  of  millicms  of 
fresh-water  shells,  the  occurrence  of  travertine, 
the  amount  of  salt  deposited  and  the  oondition 
at  the  present  time  of  the  major  beach  all 
speak  for  a  genetic  precursor  of  the  presoit 
waters  in  a  fresh  water  lake,  happily  called 
Blake  Sea,  which  has  disappeared  in  com* 
paratively  modern  times  by  evaporation.  The 
formation    of   the   dam   which   excludes  the 
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waters  of  the  gulf  has  been  built  up  pari  pasiu 
with  a  subsidence  of  the  region,  bringing  the 
lake  floor  below  sea-level.  This  yiew,  though 
championed  with  moderation,  is  pretty  strongly 
buttressed  by  evidence.  It  is,  however,  evident 
that  more  work  may  profitably  be  directed  to 
the  problem* 

It  may  be  noted  in  passing  that  the  recent 
flooding  of  a  portion  of  the  alkaline  playa  soil 
has  not  materially  altered  its  salt  content. 
If  leaching  out  has  occurred,  the  evaporation 
from  the  newly  exposed  lake  floor  has  restored 
the  salts  to  the  soil. 

The  general  position  based  upon  geologic 
evidence  taken  by  Mr.  Free  receives  additional 
support  from  the  study  of  the  nature  and 
amount  of  salinity  by  Dr.  W.  H.  Koss,  who 
finds  that  the  concentrations  and  solid  com* 
ponents  of  the  Salton  Sea  to  be  such  as  to 
indicate  an  originally  fresh-water  body. 

The  increasing  concentration  of  these  vari- 
ous solutes  is  found  by  Dr.  A.  E.  Vinson  not 
to  have  proceeded  at  equal  rates  for  all.  The 
potassium-sodium  ratio  has  changed,  the  for- 
mer element  having  remained  relatively  con- 
stant while  the  concentrations  of  calcium  and 
magnesium  have  increased  at  slower  rates. 
The  latter  fact  is  explained  by  the  formation 
of  travertine,  the  composition  of  which  is 
largely  of  the  salts  (carbonate  and  sulfate)  of 
those  elements. 

The  following  paper  on  the  behavior  of 
organisms  in  brine,  by  Professor  G.  J.  Peirce 
is  introduced,  aside  from  its  intrinsic  merit, 
evidently  by  reason  of  its  future  relevancy  to 
expected  conditions  in  the  Salton  Sea,  as  eva- 
poration proceeds  to  the  production  of  a  maxi- 
mum concentration  of  solutes. 

For  a  single  instance,  it  will  be  important  to 
follow  the  racial  history  of  the  bacteria  which 
are  the  agents  of  cellulose  hydrolyses  in  sub- 
mersed plant  tissues,  as  shown  in  another 
paper  by  Dr.  M.  A.  Brannon  to  occur  as  agents 
of  disintegration  in  the  Salton  waters.  The 
increasing  salinity  of  these  waters  offers  a  suc- 
cession of  barriers  beyond  which  only  those 
forms  which  possess  suitable  capabilities  of 
physiological  adjustment  may  pass.  It  is  obvi- 
ously important  to  determine  these  capabilities. 

The  subjects  for  Dr.  Peirce's  study  were 


found  in  the  salt  ponds  on  San  Francisco  Bay. 
A  lively  impression  of  the  wide  adaptability 
of  the  living  organism  is  had  from  the  persist- 
ence of  numerous  minute  green  algae  and  bac- 
teria which  inhabit  their  waters  at  whatever 
concentrations.  Of  these  a  chromogenic  bac- 
terium responsible  for  the  red  coloration  of 
salted  codfish,  has  been  isolated  and  shown 
to  be  the  cause  of  the  color  of  the  brine  and 
salt.  It  will  come  as  a  shock  to  those  who  have 
supposed  a  complete  preservation  to  be  effected 
by  salting  to  know  that  decay  may  still  proceed 
in  fish  saturated  with  salt  if  exposed  to  humid 
air  and  a  moderate  temperature.  The  fluctua- 
tions in  concentration  and  composition  of  the 
waters  of  "  pickle  ponds  "  and  salterns  strongly 
umbrate  the  theory  of  balance  in  solutions, 
since  it  is  difficult  to  believe  that  such  rela- 
tions can  here  obtain.  It  was  also  found  that 
cell  division  in  the  protophytes  varies  inversely 
to  the  concentration,  being  halted  by  the 
higher,  and  stimulated  by  a  lowering. 

The  deposits  of  tufa  which  characterize  most 
markedly  a  vertical  zone  200  feet  deep,  limited 
above  by  the  major  beach  line  of  Blake  Sea, 
were  studied  by  Dr.  J.  Claude  T.  Jones,  who 
shows  conclusively  its  origin  to  be  in  the  activ- 
ity  of  minute  alg»  vegetation  (Oalothrix  sp.). 
By  a  method  not  yet  understood,  certain  organ- 
isms, e,  g.,  Ghara,  caused  the  calcium  salts  to 
be  thrown  out  of  solution  in  their  immediate 
neighborhood.  When  the  organisms  are 
minute  and  very  numerous  a  qtuui  continuous 
material  (sinter)  is  formed,  found  however  to 
possess  a  structure  which  may  be  regarded,  in 
a  rough  sense,  as  coralline.  Imbedded  in  the 
tufa  of  the  Salton  are  found  snail  shells.  Here 
therefore  is  further  evidence  of  the  fresh- 
water character  of  the  Blake  Sea.  The  study 
of  tufas  on  the  slopes  of  ancient  lakes  must 
reveal  much  sure  information  of  their  previ- 
ous history. 

Mr.  S.  B.  Parish  contributes  a  paper  on  the 
''Plant  Ecology  and  Floristics  of  the  Salton 
Sink."  His  long  previous  acquaintance  with 
the  flora  of  the  southwestern  deserts  places 
him  in  a  position  to  offer  a  particularly  com- 
plete statistical  study  of  that  portion  of  it  in- 
cluded in  the  region  in  question.  Of  202  spe- 
cies listed,  48  are  introduced,  and  of  these  it  is 
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important  to  note  that  not  one  has  been  able  to 
establish  itself  under  constant  natural  con- 
ditions. Of  the  remaining  131,  all  but  six  or 
seven  are  more  or  less  widely  distributed,  chiefly 
in  the  surrounding  country.  But  these  few 
appear  to  be  endemic,  as  they  have  not  been 
found  elsewhere.  The  suggestion  is  obvious 
that  these  have  originated  in  the  sink  during 
comparatively  recent  times,  while  it  is  further 
pointed  out  by  Dr.  MacDougal  that  other 
species  may  have  similarly  arisen,  but  have  suc- 
ceeded in  passing  outwardly  beyond  the  limits 
of  their  original  home.  There  is  an  approach 
here  to  something  like  quantitative  relations 
between  geological  age  and  the  possible  num- 
ber of  new  specific  origins. 

It  seems  equally  probable  that  other  plants, 
such  as  the  desert  palm  Waahingionia  flifera 
and  Fopulua  Maedougalii,  are  to  be  referred, 
as  to  their  origin,  to  comparatively  recent 
dates,  and  this  locality. 

The  absence  of  succulent  xerophytes,  in- 
cluding under  this  term  those  with  water- 
storage  roots,  from  this  very  pronounced  desert 
region  is  worthy  of  remark,  since,  in  the  minds 
of  many,  succulence  is  regarded  as  the  final 
expression  of  desert  adaptation.  Here  the 
xerophytic  shrub  with  spinoee  parts  and  other 
appropriate  characters  are  the  chief  perennial 
inhabitants  of  the  slopes  and  older  strands, 
while  the  salt-laden  alluvium  of  the  sink-floor 
bears  a  zone  of  the  salt-bushes,  Atriplex  spp. 

The  final  paper  of  the  series  concerns  the 
movements  of  the  vegetation  due  to  submer- 
sion and  desiccation  and  is  by  Dr.  D.  T.  Mac- 
Dougal,  under  whose  leadership  the  whole 
work  has  been  carried  forward.  Recognizing 
the  importance  of  the  opi)ortunity  to  observe 
the  advance  of  plants  upon  an  immense 
sterilized  area  especially  in  view  of  the  inade- 
quate study  or  total  neglect  of  analogous 
earlier  opportunities  (one  thinks  of  the  lost 
one  of  Mont  Pelee),  the  lavas  of  Hawaii, 
studied  by  0.  N.  Forbes  excepted,  the  task 
was  laid  out  on  a  comprehensive  but  workable 
scale.  Sample  areas  or  ''belt  transects,''  a 
mile  in  width,  normal  to  the  beach  lines,  were 
chosen,  and  these,  together  with  sterilized  is- 
lands, afforded  the  basis  for  exhaustive  study. 
This,  as  the  reader  will  have  understood  from 


what  has  already  been  said,  embraced  not  only 
the  vegetation,  but  the  salt  content  of  soil  and 
water  and  other  relations.  Usually  semi- 
annual visits  were  made  for  the  collection  of 
data. 

The  first  half  of  the  paper  presents  llie 
facts  concerning  the  reoccupation  of  the 
strands  of  six  successive  years,  and  a  partial 
study  of  another,  namely,  1913.  The  earlier 
strands  of  Blake  Sea,  untouched  by  the  recent 
invasion  of  waters,  afforded  a  standard  for 
comparison,  so  that  it  was  possible  to  measure 
the  rate  at  which  the  f  acies  of  the  new  strands 
took  on  the  same  composition  as  obtains  now  in 
the  old,  relatively  static  strands.  It  was  ob- 
served that  the  recession  of  the  water  was  so 
soon  followed  by  desiccation  of  the  soil  that 
wholly  desert  conditions  were  established  in 
the  course  of  a  couple  of  years,  and  that,  in 
consequence,  the  introduction  of  xerophytes 
identical  with  those  characteristic  of  the 
ancient  Blake  Sea  strands  had  been  accom- 
plished in  the  course  of  three  or  four  years. 
The  change  from  close  to  open  formation  was 
similarly  rapid. 

The  transition  from  one  environment  to  an- 
other as  the  established  desert  gives  way  to 
strand,  and  the  gradual  alteration  of  successive 
zones  correlated  with  the  recession  of  the 
water,  together  with  the  separation  of  shore 
and  sterilized  islands  by  extensive  water  ways, 
sets  up  conditions  for  the  study  of  methods  of 
dissemination  and  of  natural  selection  as  weD 
as  reoccupation.  It  is  of  more  than  incidental 
importance  that  the  reoccupation  of  islands, 
and  of  one  shore  from  another,  was  among 
other  methods  possible  chiefly  by  the  flotation 
of  seeds  and  fruits  as  proved  by  many  expm- 
mental  tests.  It  is  clear  that  in  this  can  be 
seen  no  causal  relation  between  the  conditions 
and  the  ''adaptations  to  flotation."  Nature 
had  otherwise  been  peculiarly  far-sighted  in 
furnishing  to  desert  plants  not  only  adaptations 
in  harmony  with  their  immediate  surround- 
ings, but  with  a  possibility  so  remote  as  the 
occurrence  of  a  lake!  Causal  relations  are^ 
however,  to  be  seen  probably  in  such  characters 
as  reduced  superficies,  thickened  outer  tissues, 
and  the  like,  as  a  direct  result  of  evaporation, 
and  a  number  of  such  correlations  have  be^ 
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or  can  be  made  the  subject  of  exxwrimeiital 
investigation.  To  what  extent  the  colloidal 
substances  of  cells,  such  as  the  mucilage  dis- 
solyed  in  the  sap,  can  be  made  use  of,  and  how 
this  use  may  be  modified  by  the  acid  or  alka- 
line content  of  the  disperse  medium  is  at  pres- 
ent almost  or  quite  unknown.  The  great  size 
of  tannin  idioplasts  and  the  imbibitional  avid- 
ity of  their  colloidal  content  may,  it  is  quite 
possible,  be  related,  and  it  is  similarly  possi- 
ble that  the  growth  and  therefore  the  size  of 
other  cells  may  depend  not  only  on  the 
^'turgor'*  relations,  but  even  more  upon  the 
imbibition  pressure  exerted  upon  their  walls. 
The  mucilage  and  other  colloidal  content  of 
desert  succulents  par  excellence  may  in  this 
light  take  on  greater  significance  in  view  of 
BorowikoVs  work,  cited  by  MacDougaL 

Much  more  of  detail  from  this  collection  of 
papers  could  be  given  with  more  ease  than  to 
indicate,  without  giving  an  impression  of 
meagemess  in  the  source,  the  most  salient 
points.  Many  people  untaught  in  the  thought 
of  the  scientist  have  expected  vast  changes  in 
the  surrounding  country  to  follow  the  flooding 
of  a  large  desert-inclosed  area.  The  emersed 
bed  of  Blake  Sea  is,  however,  still  a  desert,  and 
as  measurement  and  even  more  superficial  ob- 
servation shows,  the  evaporation  from  the  many 
square  miles  of  water  surface  has  had  no  small- 
est effect  upon  any  vegetation  but  that  imme- 
diately following  recedence  of  the  water  itself. 
A  very  short  span  of  time  and  the  desert  is  re- 
stored to  its  own.  But  the  opportunity  of 
seeing  what  does  happen  has  fortunately  been 
seized,  and  we  have  in  this  review  seen,  it  is 
hoped,  that  a  result  of  signal  value  has  re- 
warded. 

FRANas  E.  Llotd 

McOiLL  Univkbsity 


SCIENTIFIC   BE8EABCH   AND    SIGMA    XI  i 

Before  the  chapter  reports  are  presented,  it 
is  my  business  for  twenty  minutes  to  address 
you,  yours  to  listen;  for  Sigma  Xi  too  expects 
every  man  to  do  his  duty.    We  have  eaten; 

1  Bemarks  by  the  president  of  the  Society  of  the 
Sigma  Xi  at  the  annual  dinner  given  at  the  Uni- 
versity of  Pennsylvania  on  January  4,  1915. 


water  has  been  served;  it  is  a  pity  that  we  can 
not  now  be  merry.  For  whatever  may  happen 
to  us,  Sigma  Xi  will  not  die  to-morrow.  We 
have  long  since  passed  through  the  dangerous  , 
period  of  infancy;  at  the  age  of  twenty-seven 
the  death-rate  is  but  five  per  thousand.  And 
we  surely  are  a  chosen  people;  like  the  patri- 
archs of  old,  the  years  of  our  life  are  measured 
not  by  decenniums  but  by  centuries. 

Our  first  quarter  century  has  indeed  been  a 
period  of  marvelous  growth  and  fruition.  As 
exhibited  in  the  record  and  history  admirably 
compiled  by  our  secretary,  it  is  one  of  the 
fairy  tales  of  science,  incredible  if  it  were  not 
true.  The  beginnings  at  Cornell  University 
were  small,  but,  like  the  zygote,  they  contained 
the  elements  which  in  interaction  with  a  fit 
environment  grew  into  the  great  organism,  of 
which  each  of  us  is  one  seven-thousandth. 
Unlike  the  individuals  of  the  species  to  which 
we  belong,  our  corporate  growth  does  not  stop 
at  the  age  of  twenty-five,  nor  will  senility  fol- 
low fifty  years  of  activity. 

In  a  recent  article  an  eminent  American 
statistician  states  that  80.7  per  cent,  of  Rhode 
Island  native-bom  married  Protestant  mothers 
are  childless.  The  distinguished  dean  of  a 
great  woman's  college  within  a  thousand  miles 
of  Philadelphia  in  a  chapel  address  to  the  stu- 
dents said  that  it  is  not  just  to  charge  the  de- 
creasing birth  rate  to  the  higher  education  of 
women;  although  the  college  had  been  estab- 
lished only  a  few  years,  forty  -per  cent,  of  its 
alumnsd  were  married  and  sixty  i)er  cent,  of 
them  had  children.  When  birth-rate  statistics 
are  so  complicated,  it  may  not  be  safe  to  state 
that  we  are  all  the  children  of  Henry  Shaler 
Williams.  But  this  is  true,  though  polyandry 
appears  on  the  records  and  we  have  certainly 
had  polygamous  nursing.  We  may  indeed  re- 
gard our  leaders  and  each  of  us  as  somas  of 
the  immortal  germ  plasm,  which  seeks  the 
light  of  truth: 

That  light  whose  smile  kindles  the  universe, 
That  beauty  in  which  all  things  work  and  move. 

As  a  hand  apart  from  the  body  is  not  a 
hand,  as  a  man  apart  from  other  men  is  not  a 
man,  so  a  scientific  man  is  not  conceivable 
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apart  from  the  long  line  of  scientific  worthies, 
great  and  small,  who  have  bequeathed  to  us 
our  present  heritage,  or  from  his  fellow  work- 
ers, old  and  young,  without  whose  sympathy 
and  cooperation  no  research  would  be  possible. 
Our  society  has  been  founded  to  personify  and 
promote  the  spirit  of  comradeship  and  zeal 
which  is  essential  to  scientific  research.  A 
century  earlier,  Phi  Beta  Kappa  was  estab- 
lished to  encourage  and  reward  scholarship 
in  our  colleges.  It  may  be  desirable  to  main- 
tain the  tradition  of  classical  learning,  but  as 
service  is  better  than  culture,  as  the  future  is 
of  greater  concern  than  the  past,  so  creative 
science  is  more  than  passive  scholarship. 

The  activities  of  Signaa  Xi  with  which  I 
have  indeed  least  sympathy  are  those  which 
we  have  inherited  from  Phi  Beta  Kappa.  It 
is  a  pity  that  we  did  not  find  an  honest  Eng- 
lish name.  How  many  of  us  know  whether 
Bvrui^  means  companions,  or  zealous  or  re- 
search? I  happen  to  be  one  of  the  small  min- 
ority of  our  members  who  read  Greek  for  pro- 
fessional purposes  after  leaving  college,  but 
I  do  not  know  the  orthodox  way  to  pronounce 
our  initials.  In  the  presence  of  these  modern 
Oreek  mysteries,  one  feels  like  the  little  girl 
who,  being  sent  to  school  for  the  first  time, 
rushed  home  on  hearing  the  older  boys  recite : 
At  'er,  beat  'er,  jam  'er,  eat  'er. 

A  pendant  gold  key  suitably  engraved  is  too 
reminiscent  of  the  dueling  scars  on  a  face 
made  and  marred  in  Germany,  a  personally 
conducted  advertisement  of  a  past  university 
student  and  presumably  member  of  a  corps. 
It  has  been  suggested  that  the  proposed  class 
of  associates  might  be  entitled  to  wear  only 
a  smaller  key.  Why  not  let  the  professor  carry 
one  three  inches  long,  and  if  he  should  be- 
come a  president,  make  it  a  foot  long,  even 
though  four  to  one  would  inadequately  repre- 
sent the  difference  in  eminence  and  ability  to 
pay  for  the  gold?  The  badge  may  be  a  con- 
venient way  to  pick  up  a  congenial  acquain- 
tance in  a  smoking  car;  but  would  it  not  be 
better  to  wear  a  more  extended  label  to  the 
effect  that  I  am  not  only  Sigma  Xi  and  Phi 
Beta  Kappa  too,  but  also  a  teacher  of  psychol- 
ogy, interested  especially  in  science,  education 


and  democracy,  but  ready  to  talk  about  almost 
anything  except  golf  and  p^chical  research! 

It  is  better  to  select  and  distinguish  stu- 
dents for  promise  or  performance  in  research 
than  for  high  grades  in  classes.  If  interest  in 
research  or  scholarship  can  be  stimulated  by 
such  rewards  they  are  legitimate.  But  when 
we  embroider  with  gold  braid,  we  are  likely  to 
bind  with  red  tape.  I  wonder  whether  a  single 
piece  of  research  work  has  been  conducted  or 
improved  because  it  might  lead  to  election  to 
the  National  Academy  of  Sciences  or  to  an 
honorary  university  degree.  The  University 
of  Konigsberg  has  conferred  the  degree  of  its 
four  faculties  on  General  von  Hindenburg 
for  driving  the  enemy  from  the  gates  of  the 
city,  but  it  may  be  doubted  whether  even  the 
doctorate  of  divinity  will  be  of  great  assist- 
ance to  him  in  checking  the  invasion.  Like 
old  china  or  other  bric-a-brac  in  a  laboratory, 
all  such  inherited  and  artificial  distinctions 
are  out  of  place  in  a  democracy.  If  members 
of  the  National  Academy  received  a  salary  for 
useful  services,  or  if  membership  in  Sigma  Xi 
enabled  students  to  go  on  with  their  researches 
then  the  election  would  be  useful  and  desir- 
able. It  would  from  my  point  of  view  be  bet- 
ter if  membership  in  Sigma  Xi  depended  on 
the  option  and  efforts  of  the  student  and  the 
scientific  man,  such  as  attendance  at  meetings 
and  the  presentation  of  a  paper. 

Even  the  separation  of  the  academic  sheep 
from  the  philistine  goats  does  not  seem  to  be 
a  desirable  segregation.  A  college  and  univer- 
sity education  is  certainly  at  present  the  gate- 
way through  which  they  must  pass  who  wish 
to  follow  the  paths  of  scientific  research. 
But  from  some  points  of  view,  this  is  an  evil 
necessity  rather  than  an  ideal  condition.  It 
is  costly  in  money  and  precious  years,  in  initi- 
ative and  originality.  The  two  greatest  sci- 
entific men  whom  we  have  known,  Simon 
Newcomb  and  William  James,  did  not  enjoy 
or  suffer  the  orthodox  college  or  university 
education;  the  same  is  true  of  the  two  living 
Americans  responsible  for  the  most  important 
applications  of  science — ^Mr.  Edison  and  Mr. 
Bell.  If  two  academic  d^prees  were  required 
— ^four  years  of  college  culture  and  four  years 


lUr  14,  1915] 


SCIENCE 


731 


of  professional  training — ^before  the  poet,  the 
novelist,  the  musician,  or  the  artist  could  be- 
come productive,  what  would  be  left  of  the 
literature  and  the  art  of  the  world?  It  is  a 
system  of  privilege  when  only  those  can  enter 
the  professions  whose  parents  are  able  to  sup- 
port them  to  the  age  of  twenty-seven  years; 
it  postpones  too  long  family  duties  and  civic 
responsibility,  and  those  who  travel  long  over 
well-worn  ways  may  accumulate  baggage  and 
habits  which  burden  rather  than  help  the  ex- 
ploration of  new  territory. 

Your  to-night's  figurehead  has  been  accused  of 
being  habitually  ''agin  the  administrashun,'' 
but  in  intention  at  least  he  is  radical  only  as 
to  ends,  while  reasonably  conservative  as  to 
means.  Our  Society  of  Sigma  Xi,  like  the 
university  of  which  it  is  a  part  and  much  else 
that  is  best  in  our  civilization,  is  a  heritage 
handed  down  to  us  from  other  days  and  other 
ways,  only  partly  adjusted  to  a  democracy  in 
the  twentieth  century.  Institutions  and  cus- 
toms should  not  be  bent  until  they  break; 
they  should  be  permitted  to  reach  toward  the 
light  by  their  own  gradual  growth.  We  can 
not  live  in  a  true  democracy  until  it  exists,  and 
in  the  meanwhile  we  must  do  the  best  we  can 
with  our  inherited  institutions  and  human 
nature.  Our  society  has  in  several  directions 
led  the  way — in  placing  research  before  high 
grades  in  class  work,  in  uniting  those  showing 
the  beginnings  of  aptitude  for  research  work 
with  productive  scientific  men,  in  emphasizing 
and  promoting  the  comradeship  and  common 
interests  of  scientific  workers,  in  arranging 
scientific  meetings  and  lectures  to  which  all 
are  welcome,  in  putting  applied  science  on 
terms  of  equality  with  other  research,  lastly 
and  chiefiy  in  being  one  of  the  active  agencies 
contributing  to  scientific  advance. 

It  is  anti-democratic  to  hold  that  culture  is 
precious  because  it  can  be  attained  only  by 
those  having  wealth  and  leisure,  that  science 
is  noble  only  when  it  is  useless.  The  mathe- 
matician who  thanked  God  that  his  geometry 
was  a  virgin  that  had  never  been  prostituted 
by  being  put  to  any  use  did  not  stay  in  Amer- 
ica longer  than  he  could  help.  Pure  science 
may  proceed  on  a  long  orbit,  but  it  can  not 


go  off  on  a  tangent  to  the  real  things  of  life. 
Our  society  has  served  both  science  and  dem- 
ocracy by  placing  engineering  on  terms  of 
equality  with  other  sciences.  The  distinction 
is  not  between  scientific  discovery  and  prac- 
tical applications,  but  between  the  discovery 
of  new  truths  or  new  ways  of  doing  things 
and  the  repetition  of  those  already  learned; 
not  between  the  pathologist  who  studies  dis- 
eases and  the  one  who  finds  cures,  but  between 
the  experimental  patholog^ist  and  the  routine 
practising  physician;  not  between  the  engi- 
neer who  builds  bridges  and  the  one  who 
writes  about  bridges,  but  between  the  scien- 
tific man  who  devises  new  methods  and  the 
builder  who  copies  old  models.  Adopting 
what  Francis  Bacon  wrote  in  another  connec- 
tion: 

These  two  sabjects,  which  on  aceount  of  the  nar- 
rowness of  men's  views  and  the  traditions  of  pro- 
fessors have  been  so  long  dissevered,  are,  in  fact, 
one  and  the  same  thing,  and  compose  one  body  of 
science. 

And  most  of  all,  this  Society  of  the  Sigma 
Xi  has  served  democracy  and  science  by  em- 
phasizing research  work  at  the  outset  of  the 
student's  career  and  as  the  essential  life  work 
of  each  of  our  members.  It  is  our  business  to 
promote  scientific  research  by  every  method 
and  by  every  motive.  A  correct  statement  of 
the  economic  value  of  science  to  society  would 
at  first  sight  seem  incredible.  It  is  safe  to  say 
that  the  applications  of  science  have  quad- 
rupled the  productivity  of  labor  and  doubled 
the  length  of  human  life,  though  it  is  not  pos- 
sible to  give  the  exact  period  from  which  this 
result  is  reckoned.  The  writer  would  guess 
that  so  much  progress  has  been  made  within 
from  one  hundred  to  one  hundred  and  fifty 
years.  In  some  kinds  of  work,  as  in  the  trans- 
portation of  freight  over  land  and  some  kinds 
of  machinofacturing,  the  efficiency  of  labor 
has  been  increased  a  hundredfold;  in  othdrs, 
as  in  agriculture,  it  may  have  been  only 
doubled.  In  the  period  during  which  the  effi- 
ciency of  labor  has  been  quadrupled  by  mod- 
ern science,  the  annual  production  of  wealth 
in  the  civilized  world  has  perhaps  been  in- 
creased a  hundred  billion  dollars,  representing 
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a  capital  sum  of  two  thousand  billion  dollars.' 
A  great  part  of  this  advance  is  due  to  a  few 
men,  probably  one  half  of  it  to,  at  most,  10,- 
000  men.  The  value  of  each  of  these  men  to 
the  world  has  been  a  hundred  million  dollars; 
they  have  been  men  not  abler  nor  more  pro- 
ductive on  the  average  than  the  upper  five 
hundred  of  our  leading  American  men  of 
science. 

So  far  from  being  exaggerated  this  valua- 
tion of  science  and  of  scientific  men  neglects 
the  decrease  of  disease  and  suffering,  the  in- 
creased length  of  life  and  the  vast  number  of 
human  beings  for  whom  life  has  been  made 
possible.  It  can  not  take  account  of  the  moral, 
intellectual,  political  and  social  changes 
wrought  by  science  and  its  applications. 
Science  has  made  democracy  possible  and  has 
given  us  as  much  of  it  as  we  have.  The  appli- 
cations of  science  have  abolished  the  necessity 
of  continuous  manual  labor  from  childhood  to 
old  age,  they  have  made  feasible  universal  edu- 
cation, equality  of  opportunity  and  equality 
of  privilege,  they  have  banished  legal  slavery, 
they  have  partly  done  away  with  the  labor  of 
children  and  the  subjection  of  women.  Sci- 
ence has  given  us  freedom  in  the  moral  as  well 
as  in  the  material  world,  freedom  from  ignor- 
ance, superstition  and  unreason,  the  means  of 
learning  the  truth  and  the  right  to  tell  it. 

The  service  of  science  for  the  world  is  by 
no  means  complete.  The  productivity  of  labor 
can  be  again  doubled  by  further  scientific  dis- 
covery; it  can  be  more  than  doubled  by  the 
selection  of  the  right  men  for  the  work  they 
do  and  by  correct  methods  of  work.  The  value 
of  wealth  can  be  doubled  by  its  proper  distri- 
bution and  use.  Warfare,  preventable  disease 
and  vice,  waste  and  display,  the  futile  compli- 
cations of  civilization,  consume  one  half  of 
all  the  wealth  that  is  produced.  We  do  not 
know  the  conditions  of  happiness  and  real  wel- 

^Thifl  enormous  figure  is  based  on  the  assninp- 
tion  that  there  are  26,000,000  people  in  the  United 
States,  whose  productive  work  ig  worth  on  the  aver- 
age $1,000  a  year  and  six  times  as  many  in  the 
civilized  world  wko  earn  on  the  average  half  so 
much,  with  enough  left  over  to  balance  the  earn- 
ings of  100  years  ago. 


fare  or  how  they  are  to  be  attained.  Science 
should  continue  to  press  to  the  limit  economy 
of  production  and  the  conservation  of  health 
and  life;  at  the  same  time  it  should  increas- 
ingly direct  its  methods  to  the  control  of  hu- 
man conduct. 

Suddenly,  out  of  its  stale  and  drowsy  lair,  the  lair 

of  Blaves, 
Like  lightning  it  leapt  forth  half  startled  at  itself. 
Its  feet  upon  the  ashes  and  the  raga^  its  hands  tight 

to  the  throats  of  kings. 

On  us  here  in  America  there  has  been  thrust 
the  duty  and  the  privilege  to  carry  forward 
the  flickering  torch  of  science  and  of  civiliza- 
tion. Our  society  of  the  Sigma  Xi  and  each 
of  us  have  indeed  great  opportunity  and  great 
responsibility. 

J.  MoKeek  Cattell 


BADIUM  FSBTILIZEB  IN  FIELD  TESTS 

With  the  discovery  of  radio-activity  by  Bee- 
querel,  in  1896,  and  of  radium  itself  by  IL 
and  Mme.  Curie,  in  1898,  science  revealed  a 
property  of  matter  and  a  source  of  energy 
hitherto  unknown;  and  the  facts  already  estab- 
lished, the  predictions  or  claims  made,  and  tlie 
general  interest  in  the  subject  seemed  ta 
justify  an  investigation  under  field  conditions 
of  the  possible  value  of  radium  as  a  fertUiEer, 
or  of  radio-activity  as  a  crop  stimulant. 

While  possessing  most  of  the  properties  of  an 
element,  reacting  diemically  very  siniilarly  to 
the  element  barium,  radium  also  has  the  re- 
markable property  of  continuous  disintegra- 
tion, by  continuous  emanation  of  partides, 
which  is  accompanied  by  radiation  of  energy, 
called  radio-activity. 

Investigations  show  that  one  gram  of  radium 
emits  enough  heat  to  raise  118  grams  of  water 
one  degree  centigrade  in  one  hour,  or  IIS 
calories,  and  indicate  about  enough  total 
energy  to  decompose  one  gram  of  water  into 
hydrogen  and  oxygen  every  twenty-four  honT8> 
equivalent  to  more  than  8,800  calories,  or  nearly 
160  calories  per  hour.  This  radiation  con- 
tinues hour  after  hour  with  gradual  reduction 
to  }  the  quantity  in  about  1,760  years,  to  i  in 
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8^20  years,  to  i  in  5,280  years,  and  so  on. 
Thus  the  total  energy  ultimately  OTolved  from 
1  pound  of  radiam  is  equivalent  to  more  than 
70,000  twenty-four-hour  days  of  horse-power. 

Many  experiments  have  been  made  to  ascer- 
tain the  effect  of  radio-activity  on  plant 
growth;  and  in  general  a  distinct  influence  is 
noted,  although  some  experimenters  report 
negative  results. 

Gager^  in  summarizing  his  investigations 
states  that  radium  acts  under  certain  condi- 
tions as  a  stimulus  to  physiological  processes, 
but,  if  used  in  too  great  strength  or  for  too 
long  a  period,  it  may  retard  development  or 
even  kill  the  plant. 

Fabre'  noted  some  beneficial  effects  from 
emanations,  using  a  concentration  of  H  micro- 
curies*  for  each  2  liters  of  air,  but  injury  from 
greater  strength. 

Stoklasa^  found  that  radium  emanations 
promoted  germination  of  seeds  and  accelerated 
the  growth  of  plants  to  a  considerable  extent. 
From  earlier  experiments  he  has  reported  in- 
creased fixation  of  nitrogen  by  bacteria. 

In  the  spring  of  1913,  through  the  kindness 
of  the  Standard  Chemical  Company  of  Pitts- 
burgh.  the  University  of  Illinois  Agricultural 
Experiment  Station  was  enabled  to  begin  a 
series  of  field  experiments  with  radium  as  a 
fertilizer  or  crop  stimulant.  The  company  was 
deeply  interested  in  having  the  experiments 
conducted,  and  the  radium  salts  furnished  to 
us  were  prepared  under  the  direction  of  Doctor 
Otto  Brill  and  Doctor  Charles  H.  Viol,  of  the 
radium  research  laboratory  of  the  Standard 
Chemical  Company,  the  quality  and  strength 
of  the  preparations  being  thus  assured. 

The  value  of  radium  is  about  $100  per  milli- 
gram and  in  order  that  the  field  investigation 
might  have  a  direct  relation  to  practical  agri- 

^  Popular  Science  Monthly,  YoL  74,  pp.  222-32. 

3  Compt.  Bend.  Soo.  Biol.,  70,  187,  419. 

s  A  mierocurie  is  a  miUionth  part  of  a  curie,  the 
unit  of  measorement  for  radio-activity,  which  is  the 
quantity  of  radium  emanation  in  equilibrium  with 
one  gram  of  radium.  In  other  words,  the  curie 
represents  the  constant  or  continuous  energy  of  one 
gram  of  radium. 

4  ChetMker  Zeitvng,  Vol.  38  (1914),  No.  79,  pp. 
841-44. 


culture,  the  radium  was  used  at  three  rates  of 
application,  costing,  respectively,  $1,  $10  and 
$100  per  acre ;  or  ra  amounts  of  .01  milligram, 
.1  milligram  and  1  milligram  of  radium  jier 
acre.  If  the  effect  of  the  application  should 
be  marked  and  permanent,  even  the  initial 
expense  of  $100  per  acre  might  be  desirable. 

The  fields  selected  for  these  experiments  were 
the  north  division  of  Series  200  and  the  south 
division  of  Series  600  of  the  agronomy  plots  on 
the  South  Farm  of  the  University  of  Illinois. 
Each  of  these  fields  includes  144  fortieth-acre 
plots,  two  rods  square,  besides  some  divisions 
and  border  strips,  making  the  field  sixteen  rods 
wide  east  and  west,  and  thirty-eight  rods  long 
north  and  south. 

On  Series  200  and  on  the  west  part  of  Series 
600,  the  radium  was  applied  in  a  solution  of 
radium  barium  chloride  diluted  with  dis- 
tilled water,  the  check  plots  receiving  the  same 
quantity  of  distilled  water  without  radium. 
On  the  east  part  of  Series  600  solid  radium 
barium  sulfates  were  applied,  after  diluting 
by  thoroughly  mixing  and  pulverizing  with  dry 
soil  from  the  field,  the  check  plot  receiving  the 
same  weight  of  soil  without  radium.  The  pul- 
verized soil  was  applied  with  a  force-feed  grain 
drill,  and  the  solutions  with  an  Aspinwall 
barrel  sprayer. 

The  amount  of  radio-active  substances  ap- 
plied in  these  tests  was  purposely  made  small, 
in  order  to  avoid  any  appreciable  effect  of  the 
substance  other  than  that  due  to  radio-activity. 
It  is  conceivable  that  some  effect  might  be  ob- 
tained from  the  application  of  100  or  200 
pounds  per  acre  of  mineral  salts.  The  amount 
in  the  case  of  the  heaviest  applications  was  less 
than  five  pound  of  total  salts  per  acre. 

On  both  fields  com  was  grown  in  1918  and 
soy  beans  in  1914.  Owing  to  other  experi- 
mental work  involving  some  variations  in 
planting,  only  part  of  Series  600  furnished 
comparable  data  in  1913,  only  twenty-four 
separate  trials  being  provided.  The  work  of 
the  two  years,"  however,  comprised  144  tests 
with  com  and  240  tests  with  soy  beans.    Aside 

BFor  detailed  data  see  Bulletin  No.  177,  Uni- 
versity of  Illinois  Agricultural  Experiment  Sta- 
tion. 
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from  the  com  grown  on  Series  200  in  1918, 
the  average  results  are  considered  trustworthy. 

BFIBCT  07  RADIUM  ON  nSLD  C10P8 

Inereas0  or  Decrease  per  Acre 
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Series  600  possesses  an  unusually  satisfac- 
tory degree  of  uniformity;  but  on  Series  200 
there  are  some  topographic  variations  which 
influence  the  rapidity  of  "  run-off "  or  absorp- 
tion of  rain,  and  in  very  dry  seasons,  with 
occasional  dashing  showers,  when  moisture  is 
a  factor  of  great  importance,  these  variations 
appear  in  the  crop  yields.  From  April  11  to 
September  11,  a  period  of  five  months,  the  total 
rainfall  in  1913  was  only  5.87  inches.  Under 
these  adverse  conditions,  even  the  average  re- 
sults from  Series  200  are  not  considered 
trustworthy,  notwithstanding  the  large  num** 
bar  of  separate  trials  making  the  averages. 
Even  from  the  general  averages  .01  milligram 
of  radium  appears  to  have  decreased  the  yield 
by  1  bushel  on  the  west  part  and  to  have  made 
2.3  bushels  increase  on  the  east  part  of  the 
field.  Again,  increasing  the  cost  of  radium 
from  $1  to  $10  per  acre  appears  to  have  in- 
creased the  yield  of  corn  by  3.6  bushels  on  the 
west  part  and  by  only  .7  bushel  on  the  east 
part;  and  the  further  increase  of  $90  shows 
apparent  gains  of  1.3  bushels  on  the  west  and 
.5  bushel  on  the  east  part  of  this  field  Of 
course  no  conclusions  should  be  drawn  from 
such  discordant  plus  and  minus  results. 

The  results  with  soy  beans  on  Series  200  in 
1914  agree  within  narrow  limits  in  showing  no 
benefit  from  the  radium  applied  the  year  be- 
fore, the  west  half  of  the  field  giving  slightly 


smaller  and  the  east  half  slightly  larger  aver- 
age yield  where  radium  was  added  than  on  the 
check  plots. 

On  Series  600  the  average  yields  of  com  in 
1918  were  slightly  larger  with  two  kernels  per 
hill  and  slightly  smaller  with  three  kernels  per 
hill  where  radium  was  applied,  but  the  appar> 
ent  gains  and  losses  are  all  well  within  the 
experimental  error  of  plot  variation,  and  the 
general  average  indicates  no  effect  from  the 
radium.  The  yields  of  soy-bean  seed  on  the 
north  half  of  this  field  in  1914  likewise  reveal 
no  influence  of  radium,  all  rates  of  applicatioD 
indicating  as  an  average  slight  decreases  for 
radium  on  the  west  side  and  slight  increases 
on  the  east  side  of  the  field.  With  the  wj- 
bean  hay  the  six  general  averages  show  no 
effect  from  radium,  four  results  being  slightly 
below  the  checks  and  the  other  two  slightly 
above. 

Thus  from  the  two  years'  work  we  have  six 
trustworthy  average  results  with  com,  three 
"for"  and  three  " against*'  radium,  and  we 
have  eighteen  averages  with  soy  beans,  nine 
"  for  "  and  nine  "  against "  radium.  In  all  of 
these  trials  the  average  variation  from  the 
checks  is  so  slight  and  so  evenly  distributed, 
"for"  and  "against,"  as  to  lead  only  to  the 
conclusion  that  radium  applied  at  a  cost  of  $1, 
$10  or  $100  per  acre  has  produced  no  effect 
upon  the  crop  yields  either  the  first  or  second 
season. 

Badium,  with  all  its  wonderful  energy,  is 
found  upon  careful  analysis  of  the  known 
facts,  to  afford  no  foundation  for  reasonsble 
expectation  of  increased  crop  yields,  when 
financial  possibilities  are  considered.  The  rate 
of  application  mentioned  by  Fabre,  on  the  basis 
of  H  mierocuries  for  each  space  four  inches 
square  and  eight  inches  high,  would  cost  aboat 
$58,800  per  acre  at  present  prices  for  radium. 

It  is  true  that  the  total  ultimate  energy 
developed  in  1,760  years  from  1  pound  of 
radium  will  be  equivalent  to  35,000  horse-power 
days  of  24  hours  each;  but  when  the  time  is 
reduced  to  100  days  of  good  crop-growing 
weather,  and  the  amount  of  radium  reduced 
to  10  milligrams,  or  to  a  cost  of  $1,000  per 
acre,  then  the  energy  emitted  from  the  radimn 
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fop  the  possible  benefit  of  an  acre  of  com  dur- 
ing the  crop  season  would  be  equiyalent  to  1 
hoTse-jwwer  for  22  seconds;  and  the  heat 
evolved  by  $1,000  worth  of  radium  on  an 
acre  of  land  in  100  days  would  be  less  than  the 
heat  received  from  the  sun  on  one  square 
foot  in  30  seconds.  Cyril  G.  Hopkins, 

Ward  H.  Sachs 
University  of  Illinois 


SPECIAL  ABTICLES 

NEW  reptiles  from  THE  TRUS  OF  ARIZONA  AND 

NEW  MEXICO 

Beginnino  the  later  part  of  March,  1914, 
the  University  of  Wisconsin  paleontological 
expedition  spent  two  months  in  Arizona  and 
New  Mexico  collecting  Triassic  vertebrates. 
The  time  was  divided  chiefly  between  two 
localities,  Wingate,  New  Mexico,  nine  miles 
east  of  Gallup,  and  along  the  Little  Colorado 
Eiver  some  fifty  miles  northeast  of  Flagstaff, 
Arizona.  In  both  localities  material  was  col- 
lected which  should  add  substantially  to  our 
knowledge  of  the  Triassic  vertebrate  faunas  of 
the  west. 

Conspicuous  among  the  collections  are 
Phytosaur  remains  of  various  types.  One 
nearly  complete  skull,  apparently  the  largest 
yet  discovered,  will  probably  prove  to  be  a  new 
form. 

One  of  the  most  interesting  finds  from  the 
Wingate  region  is  that  of  a  nearly  complete 
pelvic  girdle  of  distinctive  form.  The  sacrum 
consists  of  two  closely  united  vertebrse  with 
moderately  biconcave  centra.  The  neural 
arches  are  massive  and  are  surmounted  by 
stout,  comparatively  short  spines  with  con- 
siderably expanded  tops.  The  sacral  ribs  unite 
broadly  with  the  arch  and  centrum,  each  rib 
being  supported  by  a  single  vertebra.  Distally 
the  ribs  are  greatly  expanded  in  an  antero- 
posterior direction  and  are  considerably  thick- 
ened below  and  apparently  down  curved  along 
the  inner  side  of  the  ilium. 

The  upper  portion  of  the  ilium  is  ex- 
panded both  laterally  and  in  an  antero-poste- 
rior  direction  into  a  broad,  horizontal  shelf. 
The  ischia  meet  along  the  median  line  in  a 
trough-like  union  that  extends  back  in  a  hori- 


zontal tongue-shaped  process.  The  pubes  take 
a  comparatively  small  part  in  the  floor  of  the 
pelvic  opening  as  the  lower  anterior  portion  of 
these  elements  extends  directly  down  in  a 
broad  plate-like  expansion  at  right  angles  to 
the  vertebral  column.  The  lower  outer  corner 
of  the  pubic  expansion  is  swollen  into  a  foot- 
like process,  possibly  to  bear  a  portion  of  the 
weight  of  the  creature  when  at  rest. 

All  three  elements  enter  the  imperforate  ace- 
tabulum in  a  firm  union.  The  acetabulum  is 
large  and  deeply  concave  and  set  off  by  a  prom- 
inent raised  boundary.  It  is  directed  out  and 
down  and  considerably  back.  The  girdle  meas- 
ures about  450  mm.  from  the  top  of  the  sacral 
spines  to  the  lower  border  of  the  plate-like  ex- 
pansion of  the  pubis.  The  greatest  width,  at 
the  lateral  expansion  of  the  upper  portion  of 
the  ilia,  is  approximately  370  mm. 

The  massive  construction  of  the  girdle  has 
suggested  the  name  Acompaosaurus  wingatensis 
for  this  new  form.  It  is  to  be  hoped  that  other 
material  in  the  collections  will  add  a  knowl- 
edge of  other  parts  of  the  skeleton.  Figures 
and  a  more  complete  description  of  Acompso- 
saurus  wingatensis  will  follow  in  another 
place. 

Maurice  G.  Mehl 

University  of  Wisconsin 


SOCIETIES  AND  ACADEMIES 

THE   BIOLOGICAL   SOCIETY   OF   WASHINGTON 

The  539th  meeting  of  the  society  was  held  in 
the  Assembly  Hall  of  the  Cosmos  Club,  Saturday, 
April  3,  1915,  called  to  order  by  President  Bartsch 
at  8  P.M.^  with  65  persons  present. 

On  recommendation  of  the  council,  Mr.  Ben 
Miller  was  elected  to  active  membership. 

Under  heading  Brief  Notes,  Dr.  L.  0.  Howard 
called  attention  to  a  wasps'  nest  he  had  lately 
seen  which  was  marked  by  a  conspicuous  blue 
streak.  In  making  this  nest  the  wasps  had  evi- 
dently made  the  blue  streaked  part  out  of  a  blue 
building  paper,  instead  of  making  their  pulp  from 
the  natural  wood.  Messrs.  Bartsch  and  Lyon  re- 
ferred to  the  red-headed  woodpeckers  in  the 
grounds  of  Freedmen's  Hospital,  stating  that  a 
few  birds  had  remained  during  the  winter  of 
1914r-15,  though  none  had  wintered  during  1913- 
1914.  The  species  is  abundant  in  the  hospital 
grounds  this  spring.     Messrs.  Bartsch  and  Bailey 
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commented  upon  the  acratching  of  the  gray  tquir- 
relB  in  the  citj  parks,  which  Mr.  Bailej  aaid  wai 
due  to  infestation  with  fleas  from  their  winter 
boxes.  Suitable  insect  powder  placed  in  the  boxes 
would  drive  out  the  fleas,  but  was  not  relished  bj 
the  squirrels. 

The  first  paper  on  the  regular  program  was  bj 
Dr.  A.  H.  Wright,  of  Cornell  University,  "The 
Snakes  and  Lizards  of  Okefenokee  Swamp/'  Dr. 
Wright  said: 

Seven  snakes  of  the  drj  open  sandy  fields  or 
pine  forests  of  southeastern  U.  S.  were  absent  on 
the  Okefenokee  Swamp  islands.  None  of  the 
truly  Floridan  ophidians  and  saurians  were  repre- 
sented. Some  forms  occurred  on  the  outskirts  of 
the  swamp  but  were  wholly  wanting  within  the 
swamp.  The  21  species  of  snakes  and  6  lizards 
were  very  variable  in  scutellation  and  coloration. 
Whether  the  restricted  quarters  and  the  incessant 
warfare  and  struggle  for  place  caused  the  wide 
range  of  variation  is  not  yet  answerable.  We  had 
expected  to  find  fixed  peculiar  stable  races  or  sub- 
species because  of  the  isolated  nature  of  some  of 
the  islands,  but  segregation  has  not  yet  placed  a 
local  stamp  on  any  of  the  reptilian  forms.  The 
swamp  is  the  common  source  of  the  Atlantic  coastal 
stream,  the  St.  Mary's,  and  the  Gulf  affluent,  the 
Suwannee.  This  factor  may  have  had  its  influence 
on  the  turtles  and  possibly  on  the  snakes  and  liz- 
ards. The  swamp  does  not  appear  to  be  a  barrier 
or  boundary  line  between  two  decided  f  aunal  areas. 
It  is  rather  a  melting  pot  for  many  of  the  sup- 
posed cardinal  characters  of  distinction  in  snakes 
and  lizards. 

Some  of  the  interesting  systematic  observations 
are:  the  nontrustworthineas  of  the  temporal  scutel- 
lation and  coloration  in  the  Elaphe  group;  the 
need  of  further  study  in  the  Tropidonotus  fascia- 
tU8  assemblage;  the  presence  of  the  Osceola  elap- 
aoidea  and  the  Lampropeltis  doHatns  coccinevs 
characters  in  one  and  the  same  specimen;  the  re- 
duction of  Diadophis  amahilis  stictogenya  to  D. 
puTustatiu;  the  non-recognition  of  Ophisawnu  ven- 
traits  compressus;  the  presence  of  white-bellied 
adults  and  young  of  Farancia;  the  possibility  of 
Heterodon  niger  as  an  end  phase  of  coloration 
and  a  query  as  to  the  loss  of  the  azygous  in 
Heterodon  hrovmi;  the  overlapping  in  scale  rows 
and  ocular  formulie  in  Storeria  occipitofnaculata 
and  S.  deJcayi;  the  fact  that  no  two  heads  of  the 
Sceloporus  undulatus  specimens  had  the  same 
plate  arrangement;  and  the  unreliability  of  the 
mental  characters  in  Plestiodon,  our  specimens  of 
P.  quinquelineaius  falling  into  two  of  Cope's 
major  groups,  if  determined  on  mental  scutella- 
tion. 

Dr.  Wright's  paper  was  illustrated  by  lantern 
slides  showing  views  of  the  swamp,  of  its  reptile 
inhabitants,  and  of  the  variations  found  in  certain 
of  the  species.  His  communication  was  discussed 
by  the  chair  and  Messrs.  Wm.  Palmer  and  Hugh 
Smith. 

The  second  and  last  paper  of  the  program  was 


by  Dr.  Arthur  A.  Alien,  of  Cornell  University, 
"The  Birds  of  a  Cat-taU  Marsh." 

Observations  on  the  food,  nesting  habits  and 
structure  of  marsh  birds  showing  the  limitations 
of  specialised  species  as  to  food,  distribution  and 
power  of  adaptability  and  the  dominaBee  of  gss- 
erallzed  forms  were  made. 

Specialization  in  birds  goes  hand  in  hand  with 
a  high  development  of  the  instinctai,  but  with  a  low 
degree  of  intelligence  and  little  adaptability. 
Generalization  of  structure,  on  the  other  hand,  oc- 
curs with  a  weaker  development  of  the  instincts, 
greater  intelligence  and  greater  adaptability.  The 
generalized,  adaptable  species  persist  through  ths 
ages,  while  the  specialized,  non-adaptable  are  first 
to  go.  This  is  seen  in  the  birds  of  a  cat-tail  marsh. 
Seven  stages  are  recognized  in  the  formation  of 
a  marsh,  represented  in  the  mature  marsh  by  zones 
of  typical  vegetation  or  plant  associations,  these 
associations  following  one  another  in  regular  sue- 
cession.  Similar  associations  and  successions  can 
be  recognized  among  the  birds  if  we  group  them 
according  to  their  nesting  range  in  the  marsh. 
Most  species  are  not  con&ed  to  one  association, 
although  reaching  their  maximum  of  abundance 
in  it.  The  generalized,  adaptable  species  have  the 
widest  range. 

The  various  associations  with  their  typical  birds 
follow: 

I.   The  Open-water  Association;   important  in 
supplying   forage,   but    with   n     nesting 
birds. 
II.   The   Shoreline   Association,   with  the  pied- 
billed  grebe,  a  specialized  non-adi^ptable 
species, 
m.   The  Cat-Uil  Association,  with  the  least  bit- 
tern, coot,  Florida  gallinule,  Virginia  nil, 
Sora  rail  and  red-winged  blackbird,  find- 
ing optimum  conditions. 
IV.   The  Sedge  Association,  with  the  long-billed 
marsh     wren,    bittern,    swamp    sparrow, 
short-billed  marsh  wren,  and  marsh  hawk. 
V.   The  Grass  Association,  with  the  song  spar- 
row and  Maryland  yellowthroat. 
VT.   The    Alder-Willow    Association,    with    the 

green  heron  and  alder  flycatcher. 
VTI.    The  Maple-Elm  Association,  with  the  black- 
crowned    night    heron,    and    great    blae 
heron  of  the  marsh  birds  and  a  great  va- 
riety woodland  species. 
Of  all  these  species  the  one  most  generalized  in 
habit  and  structure  is  the  red-win^d  blackbird. 
It,  too,  is  the  most  adaptable  and  is  the  dominant 
species  in  the  marsh. 

Dr.  Allen's  paper  was  illustrated  by  numerons 
lantern  slides  from  photographs  of  the  marsh,  its 
bird  inhabitants,  and  their  homes,  and  by  motion 
pictures  of  the  least  bittern  and  of  the  canvas-back 
and  other  ducks. 

Dr.  Allen's  paper  was  discussed  by  Dr.  Ll  0. 
Howard. 
The  society  adjourned  at  10.15  p.m. 

M.  W.  Lyon,  Je., 
Recording  Secretary 


SCIENCE 

I'll  aa;^^,^^ 

Friday,  May  21  1915  reminiscences  of   tee  woods  bole 

•r  ■  '  LABOBATOBY   OF   THE  BUBEAU   OF 

FISHEBIES,  1882-89^ 
CONTENTS  r.      Ti  V  n     1  orri  1  J 

On  February  9,  1871,  a  law  was  passed 

Beminiscences  of  the   Woods  Hole  Labora^  |,y  Congress  which  directed  the  President 

tory   Of   the  Bureau   of  Fisheries:   Pro-  to  appoint  a  man  of  approved  scientific  and 

TOSOB  EDWIN  Linton 737     practical  knowledge  of  fish  and  fisheries,  to 

-_    ,  ,      ..     ,  «    .       .      ^  «^«     l>e  chosen  from  among  the  civil  officers  of 

The  Iniemattonal  Engtneenng  Congress  ....  763      ^,  ^      -,  ,  -rr   « 

the  government,  who  was  to  serve  as  U.  S. 

x.j.^1.  T       ^       7  »i,A     Commissioner  of  Fish  and  Fisheries  with- 

Edtth  Jan^  Claypole 764  ,,.,. 

out  additional  salary. 
Soientifie  Notes  and  News  764         This   act  virtually   defined   Spencer  F. 

Baird,  secretary  of  the  Smithsonian  Insti- 
UMversity  and  Eduixrtiondl  News 767     tution,  who  thereupon  was  appointed  com- 

-missioner  by  the  President.    The  commis- 
iHsousston  and  Correspondence: —  .  i  xi.   ji       'xi.  i 

sioner  was  clothed  with  unusual  powers; 

Balanced  Solutions  and  Nutritive  Solutions:  ^^  ^^  ^^^  instructed  the  heads  of  tiie  vari- 

Dr.  Jacques  Lorb.    The  Typical  Case  Ex-  ^^  executive  departments  to  render  tiie 

empUfed:  X.   A  Typical  Case:  S.  L.  Mao-  commissioner  such  assistance  as  might  lie  in 

^^^"^   ^^'  their  power.     Frequent  acknowledgments 

o  .    . .  -   „    ,  of  the  cooperation  of  the  departments  of  the 

Saentifle  Books:—  .  ^     •  j  jr       j 

treasury,  war,  mtenor  and  navy  are  found 
Ken  <m  Aninua  Experimentation  and  Med-  ^  ^^  ^j^^^.  ^  ^j,  ^^^  ^^  ^,^^_ 

ieal  Progress:  Pbotkssob  Fkbdebic  S.  Lbs.  .    . 

mission. 

JUmnhain',  Introducti<ni  to  the  Study  of  ^^^  immediate  problem  before  the  oom- 

Pkyeical  Metoaurgy:  P»o«s8o.  W.  Camp-  j^i^ner  was:  An  inquiry  into  the  decrease 

^''^ of  food  fishes.    It  is  interesting  to  note  that 

8     '  I  Art'  les'—  Professor  Baird  chose  Woods  Hole  as  the 

place  for  beginning  research  on  this  prob- 

The  Temporal  Fossae  of  Vertebrates  in  re-  j^      ^j^^^  ^^  j^  ^^  ^^^^^^  ^j  ^^^^ 

lotion   to  the  Jaw  Muscles:    Da.    W.   K.  ^^  •  x  ^      -xi.  i.«  t>     ^ 

Those  associated  with  him  were  Professors 

GBSQOBY  AND  L.  A.  Adams 7d3         *      -r,    -rr         -ti     mt.       j  -kt    />i«n  J  «     J 

A.  E.  Verrill,  Theodore  N.  Gill  and  Sydney 

The  American  Association  for  the  Advance-  !•  Smith. 

ment  of  Science:-  The  headquarters  in  1872  were  at  East- 

Bection  D-Mechanicdl  Science  and  Engi-  P^^,  Maine;  in  1873  at  Portiand,  Maine; 

n^enni^.-PEorEssoE  ARTHUR  H.BLANCHAIID.  765     ^^  1^74  at  Noank,  Connecticut;  in  1875 

again  at  Woods  Hole.     During  the  year 

lA  lecture  delivered  before  the  Marine  Biolog- 
KSS.  UUndad  for  pabliMtton  »d  books,  ttc.  intendod  for  ,    r.fi.boratorv     Woods    Hole     Mii«i      ArnniRt    7 

ptowibMadl»oMittoProfMMrJ.MoKMiiCattoU,Q«rlMii.      ^^^  L.aDoratory,    wooas  Hole,   Mass.,   August   7, 


738 


SCIENCE 


[N.  S.  Vol.  XLI.  No.  1064 


1876  no  active  field  operations  were  car- 
ried on  by  Professor  Baird  on  account  of 
duties  connected  with  the  superintendence 
of  the  government  exhibit  at  Philadelphia. 
In  the  report  for  1876,  however,  the  fol- 
lowing statement  is  made : 

The  laboratory  at  Woods  Hole  waa  opened  .  .  . 
for  inyestigatorB,  to  whom  every  facility  and  as- 
siBtance  was  famiahed  by  Vinal  N.  Edwards  in 
charge  of  the  station. 

The  first  part  of  the  summer  of  1877 
was  spent  at  Salem,  Mass.  In  August  the 
party  proceeded  to  Halifax,  N.  S.,  where  a 
second  station  for  the  summer  was  formed. 
Among  the  assistants  of  Professor  Verrill 
that  year  was  E.  B.  Wilson.  (It  is  need- 
less to  inform  this  audience  that  E.  B. 
Wilson  has  since  been  promoted.)  In  1878 
the  laboratory  was  on  Fort  Hill  at  the 
mouth  of  Gloucester  Harbor;  in  1879  at 
Provincetown,  Mass.,  and  in  1880  at  New- 
port, R.  I.  In  1881  Woods  Hole  was  again 
chosen  as  the  center  of  scientific  operations. 
In  the  report  for  that  year  Professor  Baird 
speaks  of  the  advantages  of  the  place  as  a 
permanent  sea-coast  station  of  the  U.  S. 
Fish  Commission.  In  the  report  for  1882 
the  reasons  for  choosing  Woods  Hole  as  a 
permanent  station  are  given.  After  speak- 
ing of  the  experience  at  Gloucester  the  re- 
port continues : 

A  totally  different  condition  of  things  was  found 
at  Woods  Hole  where  the  water  is  exceptionally 
pure  and  free  from  sediment,  and  where  a  strong 
tide  rushing  through  the  Woods  Hole  passage 
keeps  the  water  in  a  state  of  healthy  oxygenation 
specially  favorable  for  biological  research  of  every 
kind  and  description.  The  entire  absence  of  sew- 
age owing  to  the  remoteness  of  large  towns,  as 
well  86  the  absence  of  large  rivers  tending  to  re- 
duce the  salinity  of  the  water,  constituted  a  strong 
argument  in  its  favor,  and  this  station  was  finally 
fixed  ux>on  for  the  purpose  in  question. 

In  the  report  for  1875,  published  in 
1878,  one  finds  the  spelling  of  the  name  of 
the  station  changed  from  Woods  Hole  to 
Woods  HolL     This  change  was  made  in 


conformity  with  a  similar  change  made  1^ 
the  Post  OfiSce  Department.  An  ingenious 
argument  for  this  unusual  way  of  spelling 
hole  will  be  found  in  a  small  pamphlet 
written  by  the  late  Joseph  Fay.  It  should 
be  stated,  in  justice  to  the  author  of  the 
pamphlet,  that  his  contention  was  that  the 
word  in  question  was  really  the  Norw^an 
word  holl,  meaning  a  hill,  but  pronounced 
hole. 

In  this  connection  it  is  proper  to  mention 
the  fact  that  this  same  Joseph  Fay  gave 
to  the  U.  S.  government  the  waterfront 
extending  from  what  is  now  the  property 
of  the  Marine  Biological  Laboratory  to 
what  is  now  called  Penzance,  but  then  was 
without  a  name,  if  one  will  except  the  ob- 
vious epithets  which  were  liberally  applied 
to  the  locality  by  the  residents  of  Great 
Harbor  whenever  the  wind  was  from  the 
northwest,  for  there  was  situated  a  large 
fertilizer  establishment,  known  locally  as  the 
"Guano  Works."  Among  material  col- 
lected at  Woods  Hole  in  1882,  I  still  have 
a  considerable  number  of  goose-barnacles 
which  I  scraped  from  an  Italian  bark,  90 
days  out  from  the  Mediterranean,  then  tied 
up  at  the  wharf  of  the  *' Guano  Works" 
and  unlading  her  cargo  of  sulphur. 

Prior  to  1877  the  tug  Blue  Light  was  de- 
tailed by  the  Navy  for  the  use  of  the  Fish 
Commission.  A  larger  tug,  the  Speedwell, 
was  detailed  in  1877.  In  the  year  1880  the 
Fish  Hawk,  which  had  just  been  built,  was 
used  in  exploring  the  Gulf  Stream  and  its 
fauna,  especially  in  connection  with  the 
distribution  of  the  tile-fish.  In  1883  the 
Albatross,  a  ship  especially  designed  for 
deep-sea  work,  was  completed  and  placed 
in  commission. 

Professor  Baird  early  inaugurated  the 
policy  of  naming  a  vessel  that  was  propelled 
by  its  own  power  for  some  bird.  A  sailing- 
vessel  was  given  the  name  of  a  water  mam- 
mal, while  rowboats  were  given  the  names 
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of  fish.  With  the  installation  of  auxiliary 
motors  in  such  craft  as  the  Orampus  and 
Dolphin  the  taxonomy  of  the  Fish  Commis- 
sion's  flotilla  is  not  without  its  difficulties. 

When  Professor  Baird  was  laying  his 
plans  for  a  permanent  laboratory  he  was 
in  much  doubt  as  to  his  ability  to  induce 
Congress  to  make  an  appropriation  for 
such  purpose.  Assured  of  a  location  for 
the  laboratory,  through  the  public  spirit  of 
Joseph  Pay,  he  conceived  the  idea  of  hav- 
ing universities  and  colleges  cooperate  in 
the  building  of  a  laboratory.  To  this  end 
he  prepared  articles  of  agreement  whereby 
an  institution  by  contributing  the  sum  of 
one  thousand  dollars  would  have  the  right 
in  perpetuity  to  the  use  of  a  table  in  the 
laboratory.  This  oflfer  was  open  for  but  a 
short  time,  as  Congress,  having  had  experi- 
mental proof  of  the  administrative  ability 
and  probity  of  Professor  Baird,  made  the 
necessary  appropriation  for  the  construc- 
tion of  the  laboratory.  Before  the  oflPer 
was  withdrawn,  Professor  Alexander  Agas- 
siz  had  subscribed  for  a  number  of  tables, 
four,  I  think,  for  the  use  of  Harvard  Uni- 
versity. My  recollection  is  that  one  table 
was  subscribed  for  by  Princeton,  one  by 
Williams,  and  one  by  some  other  institu- 
tion. It  is  largely  owing  to  this  plan  that 
a  succession  of  graduate  students  has  oc- 
cupied tables  in  the  laboratory  of  the  Fish 
Commission  since  1885.  These  students 
brought  with  them  new  ideas  and  methods 
and  inspiration  that  have  been  important 
factors  in  the  usefulness  of  the  laboratory. 

Upon  the  death  of  Professor  Baird,  in 
1887,  G.  Brown  Goode  was  made  commis- 
sioner pro  tempore.  He,  indeed,  was  the 
logical  successor  of  Professor  Baird,  but 
preferred  to  remain  at  the  head  of  the  Na- 
tional Museum.  In  the  meantime  the  law 
had  been  changed,  so  far  as  to  make  the 
office  of  commissioner  a  salaried  office. 
Colonel  Marshall  McDonald  was  appointed 


commissioner  in  1888.  He  served  until 
his  death  in  1895.  Captain  J.  J.  Brice 
of  the  Navy  was  made  commissioner 
in  1896,  Mr.  Herbert  A.  Gill  being  acting 
commissioner  in  the  interval.  Captain 
Brice  served  until  1898,  when  he  was  suc- 
ceeded by  Geoi^e  M.  Bowers,  who  served 
for  nearly  as  long  a  term  as  that  of  Pro- 
fessor Baird 's.  Dtiring  Mr.  Bowers 's  term 
of  office  the  commission  ceased  to  be  inde- 
pendent. It  became  a  bureau,  first  in  the 
Department  of  Commerce  and  Labor,  then 
in  the  Department  of  Commerce.  In  1913 
Dr.  Hugh  M.  Smith,  long  associated  with 
the  commission,  and  for  some  years  deputy 
commissioner,  succeeded  Commissioner 
Bowers,  and  is  the  present  commissioner. 

In  all  the  time  from  1871  to  the  present, 
with  the  exception  of  the  brief  administra- 
tion of  Captain  Brice,  every  encouragement 
has  been  given  to  scientific  investigation  at 
the  Woods  Hole  Laboratory  of  the  Fish 
Commission.  Of  the  laboratory  during  the 
administration  of  Captain  Brice  I  have  no 
personal  knowledge.  I  have  been  informed, 
however,  that  then,  for  a  time,  at  least, 
scientific  work  was  virtually  suspended,  and 
would  have  ceased  entirely  but  for  the 
vigorous  insistence  of  Professor  Alexander 
Agassiz  on  the  right  of  Harvard  University 
to  occupy  tables  in  the  laboratory.  Thanks, 
therefore,  to  these  compacts,  which,  I  think. 
Professor  Baird  somewhat  regretted  had 
been  entered  into,  the  work  of  scientific  in- 
vestigation at  the  Woods  Hole  Laboratory 
of  the  Fish  Commission  has  not  been  seri- 
ously interrupted  from  its  inception  under 
Professor  Baird  to  the  present  time. 

Prior  to  1885  the  laboratory  was  on  the 
lighthouse  wharf  on  Little  Harbor  in  the 
two-story  building  which  had  been  refitted, 
the  second  story  added,  with  outside  stairs 
on  the  north  side.  Professor  Baird  lived  in 
the  house  which  stands  just  east  of  the  one 
occupied  by  Miss  Sarah  Fay.    As  I  re- 
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member  the  house  then  it  had  a  goodnsized 
porch  in  front  The  offices  of  the  clerical 
force  of  the  commission  were  in  a  honse 
known  as  the  Oardiner  house,  which  stood 
about  where  the  entrance  to  the  rose  gar- 
den now  is.  This  house  has  since  been  re- 
moved. The  house  occupied  by  Professor 
Baird  also  accommodated  the  mess,  which 
was  made  up  of  the  scientific  workers  and 
the  clerical  force.  The  various  members 
of  the  party  roomed  at  private  houses  in 
the  village.  For  example,  in  the  summers 
of  1882,  1883  and  a  part  of  1884,  four  of 
us  younger  men  had  rooms  on  the  third 
floor  of  what  was  then,  and  still  is,  the 
rectory.  From  the  windows  of  these  rooms 
are  to  be  had  some  of  the  most  charming 
views  of  these  beautiful  shores. 

The  residence  building  was  first  occupied 
early  in  August,  1884.  It  then  accommo- 
dated Professor  Baird 's  family,  the  scien- 
tific staff  and  the  office  force.  The  dining- 
room  easily  accommodated  the  entire  com- 
pany, about  30,  which  constituted  a  real 
family,  of  which  Professor  Baird  was  the 
head.  He  and  his  wife  and  daughter,  and 
some  of  the  older  members  of  the  scientific 
corps,  with  their  wives,  occupied  one  table, 
the  other  scientific  workers  filled  another 
table,  and  the  clerical  force  a  third.  The 
parlor  of  the  residence  made  a  general 
meeting-place  where  all  the  members  of  the 
family  were  accustomed  to  assemble  in  the 
evenings.  Although  the  habit  of  working 
in  the  laboratory  at  night  still  continued, 
members  of  the  laboratory  force  were  in 
frequent  attendance  at  these  family  gather- 
ings. In  the  summer  of  1886  we  rented  a 
piano  and  installed  it  in  the  parlor,  where 
some  pleasant  hours  were  spent  in  singing, 
and,  on  a  few  occasions,  others  were  invited 
in  and  there  was  a  little  dancing. 

Work  on  the  new  laboratory  building 
was  in  progress  during  the  summer  of 
1884.    A  picture  which  hangs  on  the  south 


wall  of  the  porch  room  of  the  residence 
gives  a  view  of  the  locality  where  the  Fish 
Commission  buildings  now  stand,  as  it  ap- 
peared in  1882.  During  the  dredging 
operations  that  preceded  the  construction 
of  the  sea  wall  that  encloses  the  basins  we 
were  frequently  detailed  to  make  collections 
of  the  mud-inhabiting  forms  that  were 
brought  up  by  the  dredge. 

The  laboratory  in  1882  was,  as  has  been 
stated,  on  the  lighthouse  wharf  on  little 
Harbor.  Ordinarily  the  day's  work  began 
before  9  o'clock  and  continued  until  10  or 
11  o'clock  at  night.  As  Professor  Verrill's 
assistant  my  work  ia  1882  and  1883  was 
especially  directed  to  the  group  of  Annelids. 
Later  I  was  promoted  to  investigate  the 
ancient  and,  to  some  minds,  dishonorable, 
order  of  Cestodes  and  their  kindred. 

In  those  years  there  was  not  much  syete- 
matic  collecting  done  along  shore  and  in 
shallow  water,  except  for  certain  groups 
and  localities.  A  good  deal  of  time  was 
taken  up  in  the  collection  and  study  of  sur- 
face material,  but  the  chief  interest  cen- 
tered about  the  trips  of  the  Fish  Hawk  to 
the  Gulf  Stream.  There  were  other  shorter 
trips  for  the  purpose  of  exploring  some 
shallow-water  localities  that  were  very  full 
of  interest  to  a  beginner.  The  first  trip 
which  I  made  was  one  to  the  northward 
where  the  dredging  operations  began  off 
Chatham  and  continued  to  Provincetown. 
It  was  on  this  trip  that  I  saw  for  the  first 
time,  in  a  living  state,  some  particularly 
large  sea-anemones,  and  the  many-armed 
serpent-star  Astrophyton.  At  Province- 
town  there  was  at  that  time  an  establish- 
ment on  the  point  where  whale  oU  was  tried 
out,  the  whales  being  taken  offshore  and 
brought  in  to  the  try-works.  There  was  a 
vast  accumulation  of  vertebras,  ribs  and 
baleen  there,  and  the  younger  members  of 
the  party  took  advantage  of  the  opportunity 
to  make  private  collections,  which  Captain 
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Tanner  very  kindly  allowed  ns  to  bring 
back  on  the  ship.  The  odor  thus  trans- 
ferred to  the  hold  of  the  Fish  Hawk,  while 
in  itself  not  small,  we  could  assure  the 
captain  would  not  be  missed  on  the  point, 
where  it  was  massive,  corporeal  and  all- 
pervading. 

Almost  daily  collections  were  made  of 
surface  material.  Trips  for  this  purpose 
were  made  in  the  Fish  Commission  launch, 
Cygnet,  D.  H.  Cleveland,  captain,  and 
W.  H.  Lynch,  engineer.  Now  and  then 
when  trips  were  in  the  daytime  we  con- 
trived to  have  a  race  with  the  Forbes 
launch,  Coryell,  at  which  times,  if  the 
energy  with  which  Lynch  shoveled  coal 
eould  have  been  transferred  directly  to  the 
machinery  that  actuated  our  propeller,  we 
should  have  easily  won.  As  it  was,  unless 
my  memory  is  at  fault,  the  Coryell  usually 
got  the  better  of  us. 

Two  or  three  times  a  week  collections 
were  made  in  the  evening,  beginning  just 
after  dark.  A  favorite  place  for  making 
these  evening  collections  was  in  the  "hole,'' 
where  the  launch  would  be  made  fast  to  the 
nun  buoy,  and  for  an  hour  or  more  towing- 
nets  were  used.  The  material  thus  collected 
was  then  taken  back  to  the  laboratory,  where 
it  was  immediately  examined.  In  this  way 
much  information  was  obtained  of  the  na- 
ture, times,  seasons,  stages  of  development 
and  habits  of  the  life  at  and  near  the  sur- 
face. I  do  not  remember  hearing  in  those 
years  the  word  plankton  used.  Possibly  a 
more  tolerant  interest  might  be  awakened 
in  a  modem  audience  in  these  old-time  in- 
vestigations if  this  paragraph  had  been 
headed  with  the  cabalistic  legend :  Plankton 
studies. 

In  1882  dredging  on  the  outer  conti- 
nental slope  was  still  being  vigorously  car- 
ried on,  most  of  it  in  depths  ranging  from 
100  to  400  fathoms.  Trips  to  this  locality 
were  usually  called  Gulf  Stream  trips.  The 


great  abundance  of  living  things  brought 
up  by  the  trawl  from  this  under-sea  edge 
of  the  continent  was  still  yielding  many 
new  and  interesting  forms,  and,  since  it  was 
important  that  the  material  be  cared  for 
promptly,  three  or  four  of  the  younger  men 
were  always  detailed  for  this  work.  Pro- 
fessor Yerrill  himself  did  not  go  on  these 
trips,  the  motion  of  the  ship  quickly  inca- 
pacitating him  for  work.  Indeed,  any  one 
who  can  endure  the  motion  of  the  Fish 
Hawk  for  24  hours  without  experiencing 
unpleasant  sensations  can  qualify  as  an  able 
seaman,  at  least  as  far  as  immunity  from 
sea-sickness  goes.  Our  trips  to  the  Gulf 
Stream  were  carried  out  in  this  wise :  The 
precise  time  of  departure  was  not  set  until 
a  short  time  before  starting.  This  was  be- 
cause the  Fish  Hawk,  having  been  designed 
as  a  kind  of  wandering  fish  hatchery  whose 
field  of  operation  was  to  be  limited  largely 
to  such  bodies  of  water  as  Chesapeake  Bay, 
was  not  then  and  is  not  now  regarded  as  a 
vessel  that  could  safely  weather  a  severe 
storm.  It  was  Professor  Baird's  custom, 
therefore,  before  sending  the  Fish  Hawk 
on  an  outside  trip,  to  get  a  special  bulletin 
from  the  weather  bureau  saying  that  no 
atmospheric  disturbances  were  indicated 
for  the  North  Atlantic  coast  for  the  next 
forty-eight  hours.  Favorable  conditions 
prevailing,  we  were  then  notified,  some- 
times but  an  hour  or  two,  or  even  less,  be- 
fore starting,  that  we  were  expected  to  make 
a  trip  to  the  Gulf  Stream.  The  usual  time 
for  starting  was  5  p.m.  We  steamed  out  all 
night,  and  upon  the  following  morning, 
having  now  arrived  at  the  outer  slope,  began 
dredging.  As  a  rule  the  trawl  was  over- 
board by  5  o'clock;  the  first  haul  was  con- 
sequently made  before  breakfast.  My  re- 
collection of  these  days  are  of  hours  of  not 
altogether  unalloyed  pleasure.  To  this  day 
the  smell  of  material  brought  fresh  from 
the  bottom  of  the  sea  awakes  memories  that 
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I  would  fain  let  slumber.  The  material 
which  but  a  short  time  before  had  been  on 
the  bottom  at  a  temperature  but  little  above 
the  freezing  point  was  unpleasantly  cold  to 
handle.  Then  there  was  the  ever-present 
discomfort  caused  by  the  rolling  of  the 
vessel,  accentuated  to  a  stomach-racking 
degree  by  the  motion  communicated  to  the 
vessel  when  the  dredging  was  in  operation. 
Under  such  conditions  it  should  not  be  a 
matter  of  wonder  if  from  time  to  time  the 
most  zealous  of  naturalists  turned  away 
from  the  large  seive,  into  which  the  mate- 
rial from  the  trawl  was  emptied,  with  feel- 
ings akin  to  those  experienced  by  the  fishes 
just  before  they  lost  consciousness  as  they 
were  being  hurried  from  the  bottom.  These 
fushes  came  to  the  surface  with  either  swim- 
bladder  or  stomach  protruding  from  their 
mouths,  and  their  eyes  starting  from  their 
sockets.  Such  phenomena  are  due  to  the 
enormous  release  of  pressure  experienced  in 
being  in  a  few  minutes  transferred  from  the 
bottom  to  the  surface,  a  difference  approxi- 
mating 50  pounds  for  each  one  hundred 
feet,  or  300  pounds  per  square  inch  for  a 
depth  of  one  hundred  fathoms. 

The  forms  brought  from  the  bottom  on 
the  borders  of  the  Oulf  Stream,  were  so 
varied  and  so  different  from  those  found 
along  shore  or  at  moderate  depths  that, 
until  they  had  been  seen  repeatedly,  they 
caused  the  disturbing  motions  of  the  Fish 
Hawk  for  the  time  to  be  forgotten.  For 
example,  an  annelid  which  lives  in  a  tube 
constructed  from  its  own  bodily  secretions 
early  attracted  my  attention.  The  tube  had 
the  appearance  of  quill;  when  burned  it 
gave  the  same  odor  as  burning  quiU,  and, 
when  cut  into  the  shape  of  a  pen,  could  be 
used  for  writing  the  worm's  name.  An- 
other was  an  interesting  case  of  symbiosis, 
or  life-partnership,  that  had  been  made 
familiar  to  those  of  us  who  had  listened  to 
Professor  YerriU's  lectures.    Here  it  was 


seen  in  the  living  condition,  a  hermit  crab 
having  its  home  in  a  living  house,  that  grew 
as  the  crab  grew,  and  consisting  of  a  colony 
of  sea-anemones.  Close  examination  would 
usually  show  that  the  sea-anemones  had 
originally  established  themselves  on  the 
shell  of  a  mollusk  in  which  the  hermit  crab 
was  living.  The  coenosarc  common  to  the 
anemone  colony  not  only  grew  entirely  over 
the  shell,  but  continued  the  lip  of  the  shell 
with  enlarged  gap  so  that  the  crab  did  not 
need  to  seek  a  new  and  larger  shell  in  sub- 
sequent molts.  Furthermore,  the  advan- 
tage of  this  partnership  is  mutuaL  On  the 
one  hand  the  crab  is  provided  with  a  house 
which  adjusts  itself  to  its  needs  and,  with 
its  frieze  of  tentacles,  armed  with  nettle- 
like defensive  organs,  gives  him  a  measure 
of  protection  from  his  enemies.  On  the 
other  hand,  the  anemone  is  carried  about 
by  its  active  partner  and  is  thus  afforded 
a  much  more  varied  experience  than  it 
would  have  if  growing  on  a  non-motile  ob- 
ject. Moreover,  the  crab,  being  a  greedy 
feeder,  very  unlike  Chaucer's  nun,  who, 
we  are  told,  ^4et  no  morsels  from  her  lippes 
fall, ' '  allows  many  fragments  of  his  meals 
to  float  off  in  the  surrounding  water,  is 
thus,  while  eating,  doubtless  often  encom- 
passed by  a  cloud  of  crumbs  which  are  as 
manna  to  the  colony  of  polyps  which  thus 
become  literally  commensals  or  true  table 
companions.  Such  matters  are,  of  course, 
familiar  to  students  and  teachers  of  zool- 
ogy, but  may  not  be  so  familiar  to  those 
whose  biological  training  has  proceeded 
along  different  lines.  An  interesting  fea- 
ture about  this  case  of  oommensalism  is 
that,  while  several  hundred  specimens  were 
collected  in  the  expeditions  of  the  FiA 
Hawk  to  the  Gulf  Stream,  these  two  species 
were  always  found  associated  as  commen- 
sals. In  other  words,  this  particular  species 
of  hermit  crab  was  not  found  except  as  a 
commensal  of  this  particular  species  of  sea- 
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anemone,  and  this  particular  sea-anemone 
was  not  seen  except  as  a  commensal  of  this 
particular  species  of  hermit  crab.  Other 
eases  of  commensalism  between  sea-anem- 
ones and  crabs  were  encountered,  but  none 
in  which  the  commensals  were  so  faithful 
to  each  other  as  in  this. 

The  material  of  a  haul  having  been  cared 
for,  some  of  it  assorted,  labeled  and  placed 
in  proper  preserving  fluid,  some  of  it  kept 
in  sea-water  to  be  brought  alive  to  the  labo- 
ratory, we  quickly  relapsed  into  that  condi- 
tion of  indifference  to  all  things,  past,  pres- 
ent and  to  come,  which  characterizes  alike 
the  sea-sick  and  the  aspirants  to  Nirvana. 
From  this  apathetic  state  we  aroused  less 
and  less  completely  as  the  day  wore  on. 
On  one  or  two  trying  occasions  when  a 
heavy  swell  rocked  the  Fish  Hawk  in  its 
glassy  cradle,  much  of  the  material  in  the 
last  haul,  in  spite  of  its  great  value  from 
the  point  of  view  of  those  who  desired  an 
accurate  knowledge  of  the  life  on  the  ocean 
floor,  was  huddled  together  and  brought 
back  to  the  laboratory  in  much  the  same 
condition  in  which  it  was  scraped  from  the 
bottom  by  the  trawl. 

Before  the  trawl  was  put*  overboard  a 
sounding  was  made.  This  was  done  by 
means  of  an  ingenious  machine  invented  by 
Captain  Sigsbee  of  the  navy.  Instead  of 
the  hempen  cord  of  the  older  machines  fine 
piano  wire  was  employed.  A  thermometer 
was  also  sent  down  with  the  sounding  lead, 
the  case  in  which  it  was  enclosed  being 
fastened  securely  at  the  lower  end,  while 
the  upper  end  was  held  to  the  wire  by  a  de- 
tachable clamp  which  was  loosed  by  a  lead 
traveler  sent  down  the  wire.  This  tripped 
the  thermometer,  which,  in  turning  over, 
broke  the  column  of  mercury  in  a  bend  of 
the  tube,  so  that  the  mercury  in  the  filiform 
X)ortion  of  the  tube  remained  and  could  be 
read  in  the  reversed  instrument  when  it 
reached  the  surface.    Specimens  of  the  bot- 


tom were  also  obtained.  Thus  each  sound- 
ing yielded  data  of  depth,  temperature  and 
character  of  the  bottom.  Now  and  then 
temperatures  at  different  depths  in  the  same 
locality  were  taken.  The  bottom  was 
largely  a  soft  f oraminiferal  ooze  into  which 
the  trawl  sank,  the  net  sometimes  bring- 
ing up  a  lai^e  mass  of  mud,  in  spite  of  its 
having  traversed  a  hundred  fathoms  or 
more  of  clean  sea-water  on  its  way  to  the 
surface.  Occasionally  a  boulder  of  fair 
size  was  captured,  and  on  more  than  one 
occasion  the  load  was  too  heavy  for  the  net. 
What  came  to  the  surface  then  was  a  broken 
net  with,  at  most,  a  few  small  starfishes  and 
serpent-stars  clinging  to  its  sides.  At  such 
times  the  comments  of  Captain  Tanner  re- 
sembled some  of  the  more  lurid  passages  in 
the  novels  of  Captain  Maryatt. 

Most  of  the  dredging  work  of  the  Fish 
Hawk  on  the  Gulf  Stream  was  done  with  a 
beam  trawl.  The  lower  end  of  the  net  was 
kept  on  the  bottom  by  means  of  leaden 
weights,  while  the  net  itself  was  buoyed 
up  with  hollow  balls  of  thick  glass.  Some- 
times these  balls,  which  were  empty  when 
they  were  started  down,  came  to  the  surface 
with  water  inside.  This  appears  to  be  due 
to  the  extreme  pressure  which  forced  water 
through  minute  openings  in  the  glass. 

In  addition  to  the  bottom  work  some  at- 
tention was  given  to  the  collecting  of  sur- 
face material  by  means  of  towing  nets  and 
dip  nets.  Specimens  of  the  Portuguese 
man-of-war  and  other  Siphonophora  were 
frequently  taken  as  well  as  Hippocampus 
and  various  other  forms  found  in  the  float- 
ing gulf -weed.  Sharks  also  were  sometimes 
taken,  and,  on  one  trip  I  remember,  three 
or  four  porpoises  were  harpooned.  This 
latter,  however,  was  rather  by  way  of  diver- 
sion and  did  not  enter  into  the  more  seri- 
ous work  of  the  trips. 

About  sundown  the  dredging  was  dis- 
continued; the  ship's  course  was  laid  for 
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Qay  Head  light,  and  the  thump,  thump  of 
the  engines  began,  to  keep  up  all  night.  On 
the  following  mohiing,  soon  after  sunrise, 
we  would  sight  Nomansland  or  Gay  Head, 
and  about  9  o'clock  were  tied  up  at  the 
wharf  in  Qreat  Harbor,  which,  as  I  re- 
member, was  just  west  of  the  Luscomb 
wharf. 

Sometimes  the  fair-weather  forecast  did 
not  hold  good  for  the  whole  trip.  That 
meant  an  uneasy  time  for  Captain  Tanner, 
who,  it  was  said  by  other  officers  and  by 
the  crew,  never  slept  from  the  time  the 
Fish  Hawk  put  out  to  sea  until  she  was 
safe  in  harbor.  Of  one  of  these  return 
trips  I  have  a  vivid  recollection.  With  little 
provocation  the  Fish  Hawk,  not  then  pro- 
vided with  a  bilge  keel,  could  get  up  a  45^ 
roll.  On  this  occasion  soon  after  we  turned 
in  we  had  an  exhibition  of  rolling  and  pitch- 
ing and  various  combinations  of  these  sev- 
erally trying  motions  that  far  outdid  any 
former  exhibitions  of  similar  nature.  Now 
and  then  the  twin  screws,  prophetic  of  the 
air  craft  of  the  present  day,  were  whirling 
in  air,  while  on  board  there  was  a  constant 
rattling  and  banging,  creaking  and  slam- 
ming, with  an  occasional  crash  of  breaking 
glass  that  kept  us  awake  but,  so  far  as  I 
remember,  did  not  cause  us  any  alarm.  We 
did  not  know  much  about  the  sea-going 
qualifications  of  the  Fish  Hawk,  while  we 
had  an  extravagant  confidence  in  the  abil- 
ity and  caution  of  the  captain. 

When  we  reached  port  on  this  trip 
Captain  Tanner  put  in  circulation  a  new 
story.  In  order  to  understand  the  point  of 
the  story  it  is  necessary  first  to  explain 
that,  just  as  now  the  title  of  a  scientific 
worker  in  Woods  Hole  is  doctor — so  much 
so  indeed  that  one  readily  understands  why 
a  little  girl  a  few  years  ago  brought  word 
upstairs  to  her  mother  that  Dr.  Boles,  the 
carpenter,  was  below — so,  in  the  80 's,  the 
title  of  professor  was  similarly  employed. 


"The  Professor"  always,  and  to  all  per- 
sons, meant  Professor  Baird.  Otherwise 
the  title  of  professor  was  bestowed  with 
great  liberality  and  impartiality.  Indeed 
we  young  assistants  were  called  professors 
by  the  crew  of  the  Fish  Hawk  as  cheerfully 
and  naturally  as  the  same  persons  would 
have  given  the  title  to  an  instructor  in  the 
art  of  self-defense.  It  so  happened  on  this 
trip  that  there  were  some  worthies  on 
board  who  occupied  the  spare  staterooms, 
and  mattresses  were  spread  in  the  ward 
room  for  the  assistants.  Captain  Tanner 
said  that  when  it  came  on  to  blow  he  sent 
his  servant,  George,  below  to  see  if  every- 
thing had  been  made  secure.  When  he  re- 
turned the  captain  asked:  '*Well,  Gteorge, 
is  everjrthing  clewed  up  tight  f  "Yas, 
sah."  "You're  sure  that  all's  been  made 
snugt"  "Yas,  sah."  "Nothing  looset" 
"No,  sah,  'scusin  of  a  few  professors  adrift 
on  de  ward-room  flo'.'* 

On  a  number  of  the  trips  made  to  the 
Gulf  Stream  in  1882  trawl  lines  and  bait 
were  taken  along  for  the  purpose  of  fish- 
ing for  the  tile-fish,  whose  destruction  in 
enormous  numbers  had  been  reported  by 
incoming  vessels  in  the  spring  of  that  year. 
These  vessels  reported  that  they  had  seen 
countless  millions  of  fish  in  a  dead  or  dying 
condition  covering  thousands  of  square 
miles  of  the  sea.  The  tile-fish  (LophilaiUus 
chamcdeonticeps)  was  first  taken  in  1879. 
It  is  a  bottom  fish  with  habits  much  like  the 
cod,  and  it  occurred  in  vast  numbers  in  the 
waters  bordering  the  Gulf  Stream  between 
Hatteras  and  Nantucket  previous  to  the 
season  of  1882.* 

Professor  Baird  had  hoped  that  prof- 
itable fisheries  for  this  species  might  be 
opened  up,  and  was  veiy  anxious  to  have 
specimens  secured  to  prove  that  the  species 
was  still  extant.  I  remember  a  remark  that 
Captain  Chester  made  as  he  came  alongside 

9  U.  S.  Fish  Com.  Report  for  1882,  pp.  237--94. 
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the  ship  on  our  first  trip  to  the  tile-Bsh 
grounds,  after  underrunning  the  line  that 
had  been  set  for  several  hours.  There  were 
a  considerable  number  of  fish  of  various 
kinds  in  the  bottom  of  his  boat  which  he 
had  taken  from  the  line.  Some  one  sung 
out  from  the  ship  asking  him  if  he  had 
taken  any  tile-fish.  His  reply  was:  ''Not  a 
lophilatilus,  not  a  chamseleonticepsi"  In 
fact  no  tile-fish  were  taken  until  July,  1899. 
They  were  taken  again  in  July,  1900.  The 
hoped-for  fisheries  for  the  tile-fish  have  not 
yet  been  realized. 

The  Albatross  started  on  her  first  trip 
from  Woods  Hole  July  16,  1883.  The 
trip  lasted,  as  I  remembered  it,  five  days. 
It  was  my  good  fortune  to  be  one  of  the 
number  assigned  to  this  trip.  In  attempt- 
ing to  review  the  events  of  this  trip  I  find 
that  my  ability  to  recall  details  is  limited 
to  a  not  lai^e  number  of  incidents  which 
rise  in  my  memory  like  pictures.  Life  on 
ship  board  is  somewhat  monotonous  at  best, 
and  when  one  experienced  an  undertone  of 
discomfort,  there  follows  the  natural  tend- 
ency to  dismiss  all  recollection  of  it  from 
the  mind. 

One  experience,  however,  was  so  unique, 
and,  fortunately,  not  associated  with  feel- 
ings of  discomfort,  that  I  have  often  lived 
it  over  in  my  memory.  That  was  when  the 
first  haul  was  made  from  the  deep  sea.  A 
depth,  as  I  remember  it,  of  1,400  fathoms, 
or  nearly  1.6  miles,  was  shown  by  the  sound- 
ing that  was  made  just  before  the  trawl  was 
put  overboard.  As  the  dredging  operations 
of  the  Fish  Hawk  had  been  limited  to 
localities  where  the  maximum  depth  was 
less  than  half  this  depth,  this  was  the  first 
experience  of  any  one  on  board  with  really 
deep-sea  dredging.  Of  this  event  the  pic- 
ture which  I  carry  in  my  memory  is  a  mov- 
ing one  of  perhaps  a  little  more  than  a 
quarter  of  an  hour's  duration,  beginning 
a  few  minutes  before  the  trawl  appeared 


and  ending  after  we  had  spent  a  few  min« 
utes  in  overhauling  the  material.  The 
trawl  had  been  over  several  hours.  I  have 
not  verified  my  impressions,  but  I  think  it 
was  possibly  as  much  as  six  hours.  When 
the  indicator  showed  that  the  trawl  was 
within  a  few  fathoms  of  the  surface  every 
one  began  to  peer  down  into  the  transpar- 
ent water  to  catch  sight  of  the  messenger 
that  had  been  on  such  a  strange  voyage  of 
discovery.  It  was  long  past  sunset  and 
quite  dark,  but  the  scene  was  brilliantly 
Ughted  by  electricity.  A  strong  arc-light 
suspended  over  the  water  made  sufficient 
illumination  to  reveal  a  school  of  flying 
squid  pumping  themselves  about  in  the 
water.  The  light  penetrated  to  sufficient 
depth  to  enable  one  to  trace  the  wire  cable 
far  down  until  it  was  lost  in  the  darkness 
below.  For  some  reason,  I  do  not  know 
why,  I  glanced  around.  What  I  saw  and 
remember  would,  I  think,  make  a  worthy 
theme  for  a  great  painting.  In  the  fore- 
ground were  the  naval  officers  in  their  trim 
uniforms ;  near  them  the  little  band  of  in- 
vestigators in  their  nondescript  but  not  un- 
picturesque  attire.  Qrouped  on  the  fore- 
castle was  almost  the  entire  ship 's  crew,  the 
white  trappings  of  the  sailors  standing  out 
bravely  under  the  rays  of  the  powerful 
electric  light.  Above,  below  and  around 
about,  darkness.  The  picture  was  given  the 
needed  motif  by  the  approaching  trawl 
upon  which  all  eyes,  but  my  own  for  a 
brief  interval,  were  centered.  I  find  my- 
self still  as  a  somewhat  detached  spectator 
recalling  this  scene,  and  think  of  this  little 
hemisphere  of  light  in  the  general  gloom 
that  shrouded  the  great  expanse  as  symbolic 
of  the  light  of  science  in  the  world,  which 
is  shining  not  only  to  reveal  the  things  that 
may  be  seen,  but  striving  to  illumine  the 
depths  and  thus  bring  to  the  surface  a 
knowledge  of  things  that  lie  deeply  hidden. 
This  scene  lasted  but  a  short  time.    Pres- 
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•ently  we  could  discern,  far  down  in  fho 
transparent  waters,  a  formless  thing  that 
quickly  took  shape,  and  then  the  trawl  was 
hauled  above  the  surface,  the  boom  swung 
in,  the  net  emptied  into  the  great  sieve,  and 
we  had  our  first  view  of  living  examples  of 
the  abyssal  fauna.  Those  forms  that  lay  in 
the  sieve  had,  only  an  hour  or  two  before, 
been  resting  on  the  ocean  floor  where  their 
ancestors  had  lain  undisturbed  through 
the  ages  of  the  past  with  no  traditions  to 
affright  them  by  visions  of  some  mysteri- 
ous being  reaching  down  to  snatch  the 
dwellers  of  the  abyss  to  the  unknown 
regions  above. 

We  had  become  familiar  with  the  rich 
and  varied  fauna  of  the  continental  slope, 
and  some  of  the  party  had  had  much  ex- 
perience in  dredging  in  depths  of  as  much 
as  500  fathoms,  but  among  this  material, 
not  large  in  the  mass,  were  forms  that  at 
first  no  one  could  assign  even  to  a  probable 
phylum.  For  example  there  were  a  half 
dozen  or  more  curious-looking  objects,  not 
unlike  in  shape  and  size  to  an  ordinary  five- 
cent  loaf  of  bread,  perhaps  a  little  flatter, 
and  in  color  and  consistency  resembling  the 
compound  ascidian  known  as  sea-pork. 
When  these  objects  were  brought  to  the  at- 
tention of  the  moUusk  specialist  he  would 
have  nothing  to  do  with  them,  saying  that 
they  were  ascidians,  or,  possibly,  worms. 
The  annelid  specialist  passed  them  by.  It 
was  realty  not  until  some  of  these  puzzling 
creatures  had  been  lying  for  some  time  in 
a  tub  of  sea-water  that  they  were  seen  to  be 
holothurians,  sea-cucumbers  of  unusual  ap- 
pearance plucked  from  the  abyss.  Details 
of  this  deep-sea  fauna  may  be  obtained 
from  the  published  reports  of  the  Fish  Com- 
mission. A  strange  world  was  opened  up  to 
the  imagination  by  these  creatures  from  the 
depths:  Fish  with  eyes  living  in  those  re- 
gions whither  the  light  of  day  can  not 
penetrate!   Whence  comes  the  light  which 


the  presence  of  organs  of  sight  implies! 
Gorgonia  corals,  slender  and  fragile  and  as 
delicate  as  the  finest  grasses  of  autumn, 
shining  in  shadow  with  a  brilliant  phos- 
phorescent light,  suggest  that  if  we  could 
see  this  ocean  floor,  we  would  see  it  dimly 
illuminated  by  the  phosphorescence  of  its 
living  denizens,  among  them  groves  of  gor- 
gonians,  motionless  in  the  currentless  water 
and  shining  with  a  light  literally  not  seen 
on  sea  or  land. 

I  propose  now  to  record  brief  memory 
sketches  of  some  of  those  who  were  associ- 
ated with  the  Fish  Commission  at  the 
Woods  Hole  laboratory  in  1882  and  the 
years  immediately  succeeding. 

SPENCEB  FULLEBTON  BAIBD 

Information  regarding  the  life  and 
works  of  this  great  American  can  be  had 
from  the  published  accounts.  My  purpose 
here  is  simply  to  record  a  few  personal  rec- 
ollections. 

I  first  met  Professor  Baird  in  the  summer 
of  1882  when  I  came  to  Woods  Hole  as  an 
assistant  of  Professor  Verrill.  About  the 
first  thing  he  said  to  me  was  to  ask  what 
particular  field  of  zoology  I  was  interested 
in.  By  this  question  I  can  see  now  two 
striking  characteristics  of  Professor  Baird 's 
mind :  First,  his  interest  in  young  men  who 
were  inclined  to  the  study  of  nature,  and, 
second,  his  conviction  that  such  study  was 
best  begun  by  becoming  familiar  with  some 
particular  group  of  animals.  He  was  then 
about  60  years  of  age  but  looked  older  than 
his  years.  He  was  a  large  man,  probably 
fully  six  feet  in  height,  and  possessed  of  a 
powerful  frame.  He  stooped  slightly,  his 
movements  were  rather  slow  and  his  man- 
ner deliberate.  His  hair  and  beard  were 
becoming  gray.  He  had  a  kindly  smile,  a 
genial  but  quiet  manner,  and  a  bearing 
which  might  not  improperly  be  called  patri- 
archal.  He  had  a  wholesome  sense  of  humor, 
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and  was  not  unacquainted  with  some  of  the 
lighter  literatore  of  the  day.  He  read 
with  zest,  as  many  of  us  did,  Rider  Hag- 
gard's ''King  Solomon's  Mines,"  and  was 
so  much  interested  in  Mrs.  Burnett's 
**  Little  Lord  Fauntleroy,"  which  came  out 
in  serial  form  in  8t  Nicholas,  to  which  he 
was  a  subscriber,  that  he  asked  the  au- 
thor's husband  whether  the  story  had  been 
completed,  or  whether  Mrs.  Burnett  was 
supplying  copy  to  the  magazine  month  by 
month.  He  was  much  relieved  when  told 
that  the  manuscript  for  the  entire  story  had 
been  given  to  the  publishers,  since  he  could 
now  go  on  with  the  reading  without  fearing 
that  some  calamity  might  happen  to  the  au- 
thor that  would  prevent  her  finishing  the 
story.  He  gave  the  impression  of  being  one 
who  had  succeeded  in  establishing  entire 
control  over  himself.  I  never  saw  him 
roused  out  of  his  habitual  serenity  but  once. 
That  was  when  a  collecting  expedition  for 
a  special  purpose  was  being  delayed  in  its 
starting  because  the  commander  of  the 
Lookout  wanted  to  finish  a  game  of  tennis 
he  was  playing  on  the  grounds  near  the 
Dexter  House.  ( The  Lookout  was  a  steam- 
yacht  used  by  Major  Ferguson,  the  assist- 
ant commissioner.)  When  it  was  reported 
to  Professor  Baird  that  the  expedition  was 
being  delayed  he  left  his  office  and  walked 
at  a  very  rapid  pace  down  toward  the  lab- 
oratory on  Little  Harbor.  The  commander 
of  the  Lookout,  sighting  Professor  Baird 
bearing  down  upon  him  under  full  steam, 
abruptly  suspended  his  game  and  a  few 
minutes  later  the  Lookout  was  under  way. 
Professor  Baird 's  knowledge  of  living 
things,  especially  of  fishes  and  birds,  was 
extensive,  exact  and  detailed.  He  belonged 
to  the  older  school  of  naturalists  whose 
view  of  nature  was  bounded  by  no  narrow 
horizon.  Unfortunately  for  him  and  for 
science  his  later  years  were  encumbered  by 
administrative  details  which,  although  he 
attended    to    them    apparently    without 


worry,  were  often  perplexing,  always  time- 
consuming,  and  grew  in  volume  with  the 
years.  As  secretary  of  the  Smithsonian 
Listitution  and  as  commissioner  of  fish  and 
fisheries  his  administrative  burdens  were 
very  great.  His  nature  was  such  that  he 
could  not  easily  shift  burdens  to  other 
shoulders.  As  a  consequence  of  all  this  he 
suffered  the  penalties  that  follow  long  hours 
at  his  desk  substituted  for  a  life  that  had 
been  formerly  in  good  part  spent  in  the 
open« 

Li  the  interval  between  the  summers  of 
1886  and  1887  his  health  failed,  and  in  Au- 
gust, 1887,  he  died  in  the  residence  build- 
ing into  which  he  and  his  immediate  family 
and  the  greater  family  making  up  the  com- 
mission force  had  moved  but  three  years 
before. 

The  funeral  services  were  read  by  the 
rector  of  the  Episcopal  Church  of  Woods 
Hole.  To  the  prescribed  church  service 
were  added  two  of  the  beatitudes  which 
appeared  to  those  who  had  been  associated 
with  him  most  intimately  to  refiect  the  high 
points  of  his  character.  They  were  the 
ones  which  pronounce  blessings  on  the 
peace-makers,  and  on  those  who  are  pure  in 
heart 

Professors  A.  E.  Verrill  and  Sydney  I. 
Smith  are  best  known  to  Woods  Hole  work- 
ers for  their  voluminous  and  invaluable  re- 
port on  the  '^Invertebrate  Animals  of  Vine- 
yard Sound  and  Adjacent  Waters. ' '  They 
were  alike  in  that  they  were  zoologists  of 
unfiagging  zeal.  Li  all  other  particulars 
they  were  unlike  and  good-naturedly  anti- 
pathetic. The  one  was  unemotional, 
dogged,  and,  to  those  who  did  not  know 
him  well,  seemingly,  at  times,  crusty.  The 
other  was  quick,  vivacious,  open  and  frank 
in  his  manner  at  all  times  and  to  all  per- 
sons. They  invariably  took  opposite  sides 
of  any  question  that  came  up  for  discus- 
sion, whether  it  was  scientific,  political. 
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theological  or  philosophical.  The  only  ad- 
verse criticism  that  I  ever  heard  passed 
upon  their  nse  of  time  was  that  they  often 
wasted  it  in  argument  over  questions 
which,  however  they  might  be  settled,  if 
ihey  ever  were  settled,  would  not  advance 
human  knowledge  appreciably,  or  improve 
human  practise  materially.  It  must  be  re- 
membered, however,  that  they  were  both 
prodigious  workers  and  that  their  argumen- 
tation was  about  their  only  recreation. 
They  did  not  smoke,  and,  indeed,  were  ab- 
stemious in  all  their  habits,  except  in  the 
matter  of  debate. 

Professor  Yerr ill's  memory  for  details 
was  almost  uncanny.  It  was  generally  be- 
lieved among  us  younger  men  that  he  could 
tell  correctly  at  any  time  the  exact  number 
of  spines  on  any  parapodium  on  any  species 
of  annelid  that  he  had  studied,  and  he  had 
studied  those  of  the  New  England  coast  so 
effectually  that  no  one  has  attempted  to  do 
much  in  a  systematic  way  since  his  time. 
It  was  a  matter  of  surprise  to  those  who 
came  to  know  him  well  to  discover  in  him 
a  kindly  heart  and  a  genial  nature.  It  is  a 
pleasure  to  record  that  he  is  still  vigorous 
and  complaining,  as  usual,  because  there 
are  not  more  than  twenty-four  hours  in  the 
day.  Professor  Sydney  Smith,  too,  is  still 
much  alive,  and  in  spite  of  the  great  afflic- 
tion in  the  loss  of  his  sight,  is  still  un- 
quenchably  bright  and  cheerful. 

A  peculiarity  which  Professor  Verrill 
possessed  as  an  arguer  may  be  commended 
to  any  who  may  have  to  play  the  part  of 
disputant.  No  matter  what  the  nature  of 
the  interruption  might  be,  or  how  often  the 
interruptions  were  made,  he  never  allowed 
them  to  divert  him  from  the  main  course  of 
his  argument.  I  have  often  heard  Mr. 
Sanderson  Smith  engaged  in  a  furious  de- 
bate with  Professor  Verrill,  generally  dur- 
ing the  progress  of  dinner,  where  the  fury, 
however,  was  all  on  the  one  side,  and  mani- 


festing itself  in  frequent  and  energetic  in- 
terruptions and  expostulations,  during 
which  Professor  Verrill  would  patiently 
pause,  and,  after  the  breath  of  his  opponent 
was  exhausted,  take  up  his  argument  where 
it  had  been  interrupted,  and,  with  even 
voice,  continue  as  if  nothing  had  been  said 
on  the  other  side.  By  and  by,  at  the  proper 
place  he  might  reply  to  the  interjected 
arguments. 

Richard  Bathbun  was  working  in  the  lab- 
oratory in  those  days.  His  special  interest 
then  was  in  parasitic  copepods.  He  was  a 
most  industrious  worker  and  smoked  an 
amazing  number  of  cigarettes  while  at 
work.  His  tireless  industry  in  those  days 
was  prophetic  of  his  subsequent,  indefatig- 
able, vatiationless,  administrative  labors  to 
which  the  splendid  achievements  of  the  Na- 
tional Museum  are  in  no  inconsiderable 
degree  due. 

George  Brown  Goode  was  one  of  the  most 
well-balanced  minds  it  has  been  my  priv- 
ilege to  know.  I  remember  very  well  his 
wonderfully  clear  and  honest  eye,  his  great 
expanse  of  forehead,  his  ready  and  intelli- 
gent interest  in  what  we  younger  men  were 
working  at,  his  wise  and  stimulating  sug- 
gestions. It  is  much  to  be  regretted  that  he 
had  not  been  chosen  by  one  of  the  great 
universities,  where,  in  surroundings  less 
permeated  with  administrative  detail,  he 
might  have  developed  the  talents  which  I 
am  sure  would  have  made  of  him  a  great 
teacher,  with  a  longer  span  of  life  than  was 
his  portion. 

John  A.  Ryder,  the  most  gifted,  the  most 
original,  the  most  profound,  the  most  un- 
conventionally human  of  them  all,  withal  a 
most  likable  man,  stands  out  prominently 
among  the  workers  at  the  Fish  Commission 
laboratory  in  the  80 's.  Often  have  I  sat 
in  wonderment  as  I  listened  to  his  conversa- 
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tionBy  which  were,  indeed,  largely  mono- 
logaes,  and  recall  also  a  remark  of  Bath- 
bun's,  made  a  few  years  later.  He  said 
that  Byder  would  awaken  lively  interest  at 
the  meetings  of  the  Biological  Society  in 
Washington,  and  hold  their  undivided  at- 
tention throughout  the  entire  meeting,  al- 
though, often,  he  confessed,  no  one  was  ex- 
actly certain  what  he  was  actually  talking 
about.  He  was  wonderfully  suggestive  and 
always  interesting.  After  having  been  a 
member  of  the  faculty  of  the  University  of 
Pennsylvania  for  but  a  few  years,  he  died  at 
a  comparatively  early  age.  His  death,  as 
was  that  of  the  talented  and  beloved  Mont- 
gomery, who  some  years  later  succeeded 
him  to  the  same  chair,  was  a  calamity  to  the 
science  of  biology  in  this  country. 

Theodore  N.  Gill  appeared  to  me  to  be  a 
rather  elderly  man  in  1882,  but  he  could 
not  have  been  much  above  fifty  years  of  age. 
He  was  then  and,  unless  his  memory  has 
jrielded  to  the  weight  of  years  within  the 
past  few  months,  still  is  an  animate  ichthy- 
ology in  himself.  How  a  memory  such  as 
his  could  develop  in  these  days  of  printed 
books,  with  their  tabulated  lists  and  bibliog- 
raphies alphabetically  arranged  for  ready 
reference,  is  a  marvel.  Names  of  varieties, 
species,  genera,  families,  orders,  syn- 
onyms,  authorities,  morphological  details, 
literature  in  many  tongues,  seemed  to  be 
always  at  hand  and  ready  for  immediate 
use.  In  the  variety,  extent  and  accuracy  of 
his  knowledge  he  stands  in  a  class  by  him- 
self among  the  men  I  have  known.' 

Dr.  Jerome  Kidder,  naval  surgeon,  was 
another  of  the  interesting  and  capable  men 
that  Professor  Baird  attracted  to  himself 
and  the  commission.  He  had  charge  of 
such  investigations  as  required  a  knowledge 
of  chemistry.  His  personality  is  still  a  very 
real  presence   in  my  memory  where  he 

s  Professor  GiU  died  September  25,  1914,  aged 
seTenty-seven. 


stands  as  a  model  of  good-breeding,  good- 
humor  and  good-fellowship.  He  was  poi^ 
sessed  of  intellectual  endowments  of  signal 
brilliancy.  His  early  death  was  mourned 
by  a  much  wider  circle  than  that  bound  to 
him  by  the  ties  of  kindred. 

Tarleton  H.  Bean  was  not  engaged  in 
field  work  much  of  the  time  in  the  years  of 
which  I  am  speaking,  although  he  had  been 
much  in  the  field  in  the  earlier  days  of  the 
commission.  As  I  remember  him  he  was  al- 
ways animated  and  cheery,  abounding  in 
interesting  and  amusing  anecdote,  with  an 
extensive  and  accurate  knowledge  of  fishes 
and  their  ways. 

Captain  Z.  L.  Tanner,  in  1882,  was  in 
command  of  the  Fish  Hawk  whose  construc- 
tion he  had  superintended.  Before  that 
time  he  had  been  in  command  of  the  Speed- 
well, When  in  1883  the  Albatross  was 
placed  in  commission  he  became  her  com- 
mander. While  a  naval  officer  with  the 
rank  of  captain,  he  was  not  a  graduate  of 
the  Naval  Academy,  but  had  been  pro- 
moted for  distinguished  services  in  the 
Civil  War.  He  had  a  florid  complexion,  a 
somewhat  harsh  voice,  and  a  bluff  and 
hearty  manner,  such  as  one  naturally  as- 
sociates with  the  typical  ship 's  captain.  He 
was  a  strict  disciplinarian,  but  just  and 
impartial,  and  highly  respected  by  all  who 
served  under  him,  or  were  in  any  way  as- 
sociated with  him. 

Captain  J.  W.  Collins  was  the  designer 
of  the  U.  S.  Pish  Commission  schooner 
Orampus  and  her  first  skipper.  The 
Orampus  was  intended  to  be  a  model  fish- 
ing schooner,  and  is  distinguished  as  the 
prototype  of  the  WeWe  Sere  of  Kipling's 
''Captains  Courageous."  He  is  remem- 
bered by  me  for  his  cordial  and  approach- 
able maner,  his  profound  knowledge  of  the 
fishing  industry,  especially  on  the  Banks, 
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and  for  his  narratiyes  of  his  own  personal 
experiences  and  of  those  of  others.  One 
incident,  the  tnith  of  which  I  have  no  rea- 
son to  doubt,  was  that  of  two  of  his  acquain- 
tances, who  loaded  two  dories  from  the 
flesh  of  a  giant. squid,  which  they  found 
floating  at  the  surface,  leaving  an  amount 
which  they  estimated  would  have  made 
another  dory  load.  Other  incidents  of  his 
narrating  were  not  meant  to  be  taken  liter- 
ally, as,  when  speaking  of  his  experiences 
in  Copenhagen,  when  attending  an  interna^ 
tional  fisheries  meeting,  where  he  said  that 
it  rained  so  much  that  horses  frightened  at 
a  person  who  was  not  carrying  an  umbrella. 
Then  there  was  his  story  of  the  commander 
of  a  vessel,  who,  sailing  into  his  home  port 
on  the  Norway  coast  when  there  happened 
to  be  no  fog,  did  not  recognize  the  place, 
and  accordingly  put  out  to  sea,  when,  the 
usual  fog  setting  in,  he  succeeded  in  a  few 
hours  in  making  his  own  familiar  harbor. 

Captain  H.  C.  Chester  had  charge  of  the 
collecting  apparatus  and  superintended 
the  dredging  operations.  The  trawls  and 
nets  were  stored  in  what  is  now  called  the 
Stone  Building,  then  known  as  the  Old 
Candle  Factory.  Captain  Chester  was  an 
ingenious  and  true  son  of  the  Nutmeg  state. 
His  inventive  genius  was  highly  valued  by 
Professor  Baird,  as  an  examination  of  the 
Reports  will  show.  He  abounded  in  quaint 
and  original  humor.  He  had  had  much  ex- 
perience as  a  sea-faring  man.  It  was  well 
known  among  us  that  Captain  Chester  had 
taken  a  prominent  part  in  the  Polaris  ex- 
pedition, and  that  it  had  been  due  to  his 
unflagging  good-spirits  in  the  presence  of 
intense  cold  and  extreme  privation  that  the 
party  that  returned  by  land  was  brought 
through  safely.  We  often  tried  to  get  him 
to  tell  us  about  that  expedition  but  never 
succeeded.  He  preferred  to  talk  about 
Noank,  Connecticut,  which  he  invariably 
spoke  of  as  ''the  garden  spot  of  the  earth,'' 


and  a  famous  variely  of  apple,  which  his 
father  developed  to  grow  in  an  orchard  (m 
a  steep  hill  side.  These  apples,  he  averred, 
were  flat  on  one  side,  which  kept  them  from 
rolling  down  hill  into  his  neighbor's  field 
below. 

Sanderson  Smith  I  remember  as  an 
elderly  man,  probably  Professor  Baud's 
senior.  I  think  that  he  had  been  an  engi- 
neer by  profession,  but  with  a  strong  bent 
towards  natural  history.  His  woriJE  for  the 
commission,  besides  looking  after  the  mol- 
luscs, consisted  in  tabulating  results  of 
soundings,  dredgings,  temperature  data, 
and  the  like.  He  was  a  model  of  good  na- 
ture, more  ready  to  do  favors  for  others 
than  to  minister  to  his  own  comfort  In 
those  days  there  were  many  visitors  to  the 
laboratory  and  Sanderson  was  always  ready 
to  drop  his  work,  which  the  rest  of  us  some- 
times did  reluctantly,  to  show  visitors  over 
the  laboratory.  James  H.  Emerton,  Pro- 
fessor VerriU's  artist,  was  very  patient 
under  these  visitations  to  his  table,  but  one 
day,  I  remember,  he  complained  vigorously 
because  some  of  the  visitors  had  breathed 
down  the  back  of  his  neck  as  they  were 
watching  him  make  a  sketch. 

Soon  after  we  moved  into  the  new  resi- 
dence building  some  of  us  one  morning 
found  Sanderson  looking  with  a  much 
puzzled  expression  at  the  new  dock,  across 
the  face  of  which  was  printed  a  direction 
for  winding,  but  which  he  was  interpreting 
as  a  weather  forecast  Pointing  to  it  with 
an  air  of  indignant  agitation  he  said: 
**Why,  why,  why,  what,  what,  what  does 
that  meant  'Wind  every  Monday  mom- 
ing'l" 

Leslie  A.  Lee  was  a  most  cheery  and  well- 
beloved  member  of  Professor  Baird's  larger 
family  in  the  80 's.  He  was  an  enthusi- 
astic collector,  capable  of  the  best  woi^,  but 
whose  love  of  collecting  and  of  first-hand 


May  21,  1915] 


SCIENCE 


751 


observation  overrode  his  inclination  to  put 
his  knowledge  into  printed  form.  His  pub- 
lications bear  no  proper  relation  to  his  work 
and  knowledge. 

H.  L.  Bruner,  one  of  the  assistants  in  my 
time,  grave  and  serious  as  a  young  man, 
was  assiduous  and  painstaking  in  his  work, 
and  immune  to  seansickness.  J.  Henry 
Blake,  who  succeeded  Emerton  as  artist, 
and  was  in  the  laboratory  for  three  or  four 
years,  is  another  who  has  built  himself  a 
pleasant  habitation  in  my  memory. 

Among  the  young  men  who  worked  in 
the  laboratory  on  Little  Harbor  in  1882 
and  1883  were  also  B.  F.  Koons,  W.  E.  Saf- 
ford,  Peter  Parker  and  Ralph  S.  Tarr. 
Tarr  was  so  much  impressed  with  the  accu- 
racy of  Vinal  N.  Edwards  as  a  weather 
forecaster  that  he  declared  that  if  Vinal 
Edwards  said  it  was  not  going  to  rain  in 
the  afternoon  he  would  still  believe  him 
even  if  his  own  senses  told  him  that  there 
was  a  genuine  downpour. 

A  year  or  two  later,  Professor  W.  Libbey 
for  at  least  a  summer,  and  Professor  W.  B. 
Scott,  as  an  occasional  visitor,  brought  new 
ideas  and  methods,  and  Dr.  McCloskie,  too, 
brought  a  breeze  of  enthusiasm  with  him 
that  was  most  refreshing. 

Among  the  numerous  visitors  to  the  lab- 
oratory who  tarried  long  enough  to  impress 
their  strong  personality  on  us  younger  men 
I  recall  most  vividly  and  pleasantly  Pro- 
fessor Cope  and  Doctors  Osier  and  S.  Weir 
Mitchell 

It  is  not  my  purpose  to  extend  these  rem- 
iniscences much  beyond  the  days  when  Pro- 
fessor Baird's  presence  was  the  most  potent 
influence  in  this  community.  I  shall,  how- 
ever, insert  a  few  observations  on  the  sear 
son  of  1889. 

Returning  after  a  year's  interval,  I  found 
a  complete  change  in  the  personnel,  and  but 
little  change  in  the  spirit  which  pervaded 
the  laboratory.    The  laboratory  was  under 


the  efficient  directorship  of  Dr.  H.  V.  Wil- 
son.  The  laboratory  workers  still  had  their 
mess  in  the  residence  building,  where  I 
greatly  missed  the  benign  presence  of  Pro- 
fessor Baird. 

There  was  here,  however,  that  summer,  a 
man  of  quiet  and  unobtrusive  manner,  who, 
as  it  seems  to  me,  had  elements  of  real 
greatness  in  his  nature  in  higher  degree 
than  any  one  whom  it  has  been  my  fortune 
to  know.    That  was  Professor  W.  K.  Brooks. 

It  was  an  interesting  lot  of  young  men 
that  I  found  in  the  laboratory  of  the  U.  S. 
Fish  Commission  in  1889.  There  was  E.  A. 
Andrews,  then  and  still  of  Johns  Hopkins 
University;  H.  V.  Wilson;  F.  H.  Herrick; 
E.  R.  Boyer,  C.  B.  Davenport,  and  W.  M. 
Woodworth,  post-graduate  students  of  Har- 
vard ;  M.  C.  Oreenman,  a  post-graduate  stu- 
dent of  the  University  of  Pennsylvania; 
R.  P.  Bigelow,  C.  F.  Hodge,  T.  H.  Mor- 
gan, and  Sho  Watase,  post-graduates  of 
Johns  Hopkins.  Of  this  group,  Hodge,  who 
has  recently  molted  the  effete  east,  has 
written  of  dynamic  biology.  I  think  it  can 
be  said  with  truth  that  he  and  the  others  of 
this  little  group,  after  the  quarter  of  a  cen- 
tury that  intervenes,  are  to  be  reckoned  as 
among  the  potent  dynamic  agencies  in  the 
biological  science  of  this  generation. 

The  Marine  Biological  Laboratory  had 
been  opened  the  previous  summer.  Dr. 
Whitman  had  already  inaugurated  the  cu£k 
tom  of  having  evening  lectures.  They  were 
held  in  the  one  laboratory  building  in  the 
room,  I  think,  in  which  the  invertebrate 
course  is  now  conducted. 

In  1889  cross-breezes  were  ruffling  the 
calm  of  the  biological  atmosphere.  There 
were  some  in  the  laboratory  who  stoutly  de- 
nied that  the  surroundings  did  or  could 
have  any  manner  of  influence  on  the  germ 
cells.  There  was  no  god  in  animated  na^ 
ture  but  heredity  and  Weismann  was  his 
prophet.    In  those  days  ^Is^  ^^  neo-La- 
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marckians  were  in  the  land ;  sturdy  Ameri- 
cans they  were,  who  hardened  their  hearts 
at  ideas  made  in  Germany.    One  evening, 
I  remember,  we  went  over  to  the  Marine 
Biological  Laboratory  to  hear  a  lecture  by 
Professor  E.  D.  C!ope.    The  lecture  was  on 
some  mechanical  factors  in  evolution.    Pro- 
fessor Cope,  the  most  scintillatingly  bril- 
liant American  man  of  science  that  has  yet 
appeared,  told  us  about  the  shapes  of  the 
carpal  bones  in  a  number  of  extinct  artio- 
dactyles  which  he  had  been  studying.    He 
illustrated    his    lecture    with    numerous 
crayon  sketches  which  he  made  while  he 
was  talking.   His  conclusion  was  that  these 
bones  owed  their  shape  to  the  mechanical 
effects  of  pressure  and  stress,  and  were  thus 
evidence  of  the  inheritance  of  characters 
that  had  become  impressed  on  lines  of  de- 
scent by  the  surroundings,  and  hence  might 
be  said  to  prove  the  inheritance  of  acquired 
characters.    I  recall  that  one  of  the  young 
men,  upon  our  return  to  the  Fish  Commis- 
sion   laboratory,    characterized    Professor 
Cope's  lecture  as  puerile,  which  I  did  not 
think  then,  nor  do  I  think  now,  is  exactly  a 
word  that  is  needed  to  describe  anything 
which  Professor  Cope  said  or  did  in  1889. 
It  has  been  my  fortune  once  and  again 
to  hear  more  or  less  patroni2dng  criticism 
of  the  way  time  was  spent  in  the  work  of 
collecting  and  classifying  the  animal  and 
vegetable  forms  which  inhabit  the  waters  of 
the  Woods  Hole  region.    Doubtless  the  time 
could  have  been  better  spent,  but  this  re- 
mark may  be  made  with  equal  justice  con- 
cerning any  sort  of  human  endeavor.    It 
may  not  be  amiss  to  say  that  whatever  the 
character  of  the  publications  of  these  earlier 
workers,  the  conversations  to  which,  as  a 
young  man,  I  listened  between  such  men  as 
Professors    Baird,    Gill,    Verrill,    Smith, 
Goode,  Ryder  and  Cope,  contained  nothing 
about  priority  of  names,  and  little  upon 
taxonomy  in  general,  while  they  did  abound 


in  discussions  of  such  matters  as  the  habits 
and  distribution  of  animals,  adaptation, 
development,  function,  behavior  and  he- 
redity. 

Looking  back  on  the  laboratory  activities 
of  those  days  and  comparing  them  with  the 
present  with  its  varied  application  of  the 
sciences  of  chemistry  and  physics  to  the 
study  of  the  phenomena  of  life,  the  work 
done  here  in  the  80 's  may  seem  narrow. 
It  should  be  remembered,  however,  that  no 
science  has  sprung  at  once  into  maturity. 
The  immediate  problem  before  the  Com- 
mission of  Fish  and  Fisheries  was  that  of 
acquiring  all  the  knowledge  obtainable  of 
the  fishes  of  our  coast  and  of  their  food  and 
environment.  It  is  not  conceivable  that 
this  knowledge  could  have  been  gained  in 
any  other  way  than  by  a  study  of  the  condi- 
tions at  first  hand.  Doubtless  our  knowl- 
edge is  to  be  vastly  extended  by  those  ex- 
perimental methods  whereby  animals  are 
subjected  to  conditions  which  do  not  exist 
in  nature,  but  such  investigations,  however 
valuable  they  may  be  in  refining  and  ex- 
tending our  knowledge  of  life,  would  have 
been  as  much  out  of  place  in  the  days  of 
Baird  and  Agassiz  as  the  automobile  and 
the  locomotive  would  have  been  in  the  for- 
ests of  this  countiy  200  years  ago. 

Those  of  us  who  breathed  the  serene 
atmosphere  of  the  days  of  Professor  Baird, 
and  have  continued  work  somewhat  similar 
to  that  which  we  began  some  thr^e  decades 
ago,  have  inherited,  I  trnst,  some  of  his 
kindly  spirit  that  should  enable  one  to 
listen  to  criticism  with  equanimity  and  to 
endure  patronage  without  agitation  of 
mind.  Thus  one  may  dwell  beside  the  road 
and  be  a  friend  to  the  passing  biological 
pageant  So  he  could  be  a  respectful  on- 
looker when,  in  1898,  he  beheld  the  passing 
show,  brave  with  many  colors;  when  new- 
bom  ideas  in  biology  must  first  be  baptized 
in  corrosive  sublimate  and  then  decked  in 
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the  royal  purple  of  hematoxylin  before  they 
could  be  exposed  to  the  awed  gaze  of  the 
beholder.  Likewise,  in  1899,  when  the  name 
of  yom  Bath  was  a  word  to  conjure  by ;  con- 
tinuing in  1900,  when  nerve  endings  were 
the  end  and  aim  of  all  that  was  worth  while, 
he  could  only  wonder  and  be  silent  I  re- 
member in  1899  asidng  an  acquaintance 
that  I  had  made  the  previous  year  what  he 
was  working  at.  His  reply  was:  ^'I  have 
been  working  for  the  past  two  yeaiB  on  the 
nerve  endings  of  Arenicola,  but  have  not 
got  any  results  yet.**  But  with  the  intro- 
duction of  experimental  methods  the  epoch 
of  zoological  fads  came  to  an  end.  Now  our 
dweller  beside  the  road  listens  with  appre- 
ciation to  illuminating  lectures  on  a  vari- 
ety of  subjects,  where  problems  new  and 
old  are  attacked  from  various  and  unusual 
points  of  approach  and  by  a  multiplicity 
of  methods.  He  listens  with  delight  to  the 
lecturers  who  announce  the  results  of  their 
researches,  but  with  a  conviction  that  is 
sometimes  in  inverse  proportion  to  his 
knowledge  of  the  subject  under  discussion. 
Often  he  is  inclined  to  accept  these  conclu- 
sions with  enthusiasm,  only  to  have  his 
enthusiasm  chilled  when  he  hears  what  the 
lecturer's  friends  have  to  say  about  the  lec- 
ture on  the  following  morning. 

When,  in  more  recent  years  of  the  Fish 
Commission,  or  Bureau  of  Fisheries,  as  it  is 
now  called,  Parker,  with  no  other  equip- 
ment than  a  pair  of  hat-pins,  demonstrated 
the  functions  of  the  otoliths  of  fishes,  and, 
with  an  apparatus  which  he  constructed 
with  the  aid  of  a  saw  and  hammer,  supple- 
mented by  a  simple  surgical  operation,  dis- 
covered the  function  of  the  lateral  line  in 
fishes,  and  in  equally  simple  fashion  cleared 
away  the  fog  that  enveloped  our  knowledge 
of  how  much  or  how  little  fishes  hear  sounds 
either  above  or  beneath  the  water;  when 
Sumner  showed  by  ingenious  but  easily 
worked  experiments  the  degree  to  which 


flat-fishes  adapt  themselves  to  their  sur- 
roundings; when  Field  gave  proof  as  con- 
vincing as  that  of  the  proverbial  pudding 
that  Mytihis  edtUis  is  truly  an  edible,  and 
that  the  smooth  dog-fish  by  some  other  name 
would  be  eagerly  sought  in  the  markets; 
when  these  pieces  of  original  work  and 
others  like  them,  of  which  many  could  be 
named,  are  considered,  we  feel  that  they 
represent  in  good  degree  the  kind  of  inves- 
tigation which  would  have  won  Professor 
Baird's  hearty  sympathy  and  approval  I 
am  inclined  to  think,  however,  that  he 
would  have  viewed  with  still  greater  favor 
the  Bulletin  of  the  Bureau  of  Fisheries  for 
1911  reporting  a  Biological  Survey  of  the 
Waters  of  Woods  Hole  and  Vicinity. 

Edwin  Linton 

Washinoton  and  Jetfebson  Golleoe, 
Washington,  Pa. 


THE  INTERNATIONAL  ENQINEEBINQ 

CONGBESS 

There  will  be  held  at  San  Francisco,  from 
September  20  to  25,  1915,  an  International 
Engineering  Congress,  organized  and  con- 
ducted under  the  auspices  of  the  American  So- 
ciety of  Civil  Engineers,  the  American  Insti- 
tute of  Mining  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the  Ameri- 
can Institute  of  Electrical  Engineers  and  the 
Society  of  Naval  Architects  and  Marine  Engi- 
neers. General  G.  W.  Goethals  has  consented 
to  act  as  honorary  president  and  is  expected  to 
preside  over  its  general  sessions.  The  follow- 
ing eminent  engineers  have  consented  to  serve 
the  congrress  as  honorary  vice-presidents :  Pro- 
fessor Kichard  Beck,  Sir  J.  H.  Biles,  Otto  T. 
Blathy,  Commander  Christian  Blom,  Pro- 
fessor Andre  Blondel,  Dr.  C.  E.  L.  Brown, 
Dr.  Emil  A.  Budde,  Henry  Le  Chatelier,  Pro- 
fessor Hermann  Hullmann,  Wm.  Henry 
Hunter,  Professor  Luigi  Luiggi,  Hear  Ad- 
miral Yoshihiko  Mizutani,  W.  M.  Morday,  Sir 
Charles  Parsons,  Jean  L.  de  Pulligny,  V.  E. 
TimonofF,  K.  P.  J.  Tutein-Melthenius,  H.  H. 
Vaughn,  Sir  Wm.  WiUcocks. 
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The  papers  to  be  presented  before  the  con- 
gross  will  cover  the  general  field  of  engineering 
and  will  be  published  in  ten  Tolumee. 

The  papers  in  general  are  intended  to  treat 
the  various  topics  in  a  broad  and  comprehen- 
sive manner  and  with  special  reference  to  the 
important  lines  of  progress  during  the  past  de- 
cade, the  present  most  approved  practises  and 
the  lines  of  present  and  future  development. 

The  general  fee  for  membership  in  the  con- 
gress is  $5,  which  will  entitle  the  member  to 
receive  the  index  volume  and  any  single  vol- 
ume of  the  transactions  he  may  select,  together 
with  the  right  of  participation  in  all  the  gen- 
eral activities  and  privileges  of  the  congress. 
The  committee  of  management  must  know  at 
the  earliest  practicable  date  the  number  of 
members  in  the  congress.  Effective  plans  in 
regard  to  the  publication  of  the  transactions, 
as  well  as  all  arrangements  looking  toward  the 
proper  ordering  of  local  affairs  during  the 
we^  of  the  congress,  require  this  information. 

It  is  expected  that  there  will  be  arranged  a 
number  of  excursions  to  points  of  engineering 
and  general  interest  within  practicable  reach 
of  San  Francisco,  and  every  effort  will  be  made 
to  enable  visiting  engineers  to  inspect  person- 
ally such  engineering  works  as  are  especially 
typical  of  engineering  on  the  Pacific  Ooast 
Further  information  of  general  interest  and 
importance  regarding  the  congress  will  be 
given  publicity  through  the  technical  press, 
and  to  all  subscribers  notice  will  be  sent  con- 
taining more  complete  information  as  to 
papers,  sessions  of  the  congress,  excursions, 
travel  routes  and  itineraries,  hotel  rates  and 
accommodations,  and  other  matters  of  impor- 
tance. 

Mr.  W.  F.  Durand  is  chairman  and  Mr.  W. 
A.  Cattell  is  secretary  of  the  committee  of 
management,  the  address  of  which  is  Foxcroft 
Building,  San  Francisco. 


EDITE  JANE  CLATPOLB 

The  following  minute  in  memory  of  Dr. 
Edith  J.  Claypole,  who  died  in  March,  as  a 
result  of  infection  incurred  in  the  preparation 
of  typhoid  vaccine  for  the  armies  of  Europe, 
has  been   adopted  by  the   Science  Olub   of 


WeUesley  College.    It  has  also  been  embodied 
in  the  minutes  of  the  Academic  Oouncil: 

The  Science  dob  of  Welledey  College  records  its 
sense  of  loss  in  the  death  of  Edith  Jane  daypole^ 
a  charter  member  of  the  dab,  its  first  secietaiy, 
and  active  both  in  its  foundation  and  in  its  early 
conduct.  Descended  from  a  father  who  was  him- 
self a  distinguished  man  of  science,  and  receiving 
her  early  education  at  home,  she  was  by  inherit- 
ance and  training  exceptionally  fitted  for  the  line 
of  work  to  which  she  chose  to  devote  her  life.  She 
early  exhibited  unusual  capacity  for  research;  in 
the  field  of  cell-studies  and  pathology  her  many 
papers  are  evidence  of  her  power  of  achievement 
Aa  a  teacher  she  opened  the  eyes  of  her  students 
to  the  beauty  and  significance  of  living  things,  re- 
vealed to  them  the  method  of  science,  and  inspired 
them  with  the  high  nobility  of  its  aims.  Mem- 
bers of  other  departments  recognized  the  open- 
mindedness  and  appreciation  that  marked  her  atti- 
tude toward  all  branches  of  scientific  activity.  As 
a  physician  she  early  became  interested  in  preven- 
tive medicine,  and  to  its  advance  she  devoted  her- 
self without  reserve.  Through  her  researches  in 
pathology,  particularly  in  certain  obscure  eases  of 
infection  and  in  typhoid  immunisation,  she  won 
distinction,  and  in  the  application  of  these  re- 
searches to  the  needs  of  humanity,  she  has  now 
crowned  her  service  with  the  gift  of  her  life.  Her 
charm  of  manner  and  vdnsomeness  of  spirit,  with 
a  strong  and  wholesome  nature,  quick  and  tender 
in  its  response  to  the  needs  of  others,  and  her  un- 
failing steadfastness  in  friendship,  endeared  her 
to  large  cirdes.  We,  the  members  of  the  8ei^ce 
dub,  express  our  sadness  in  the  loss  of  a  eomrade, 
and  our  appreciation  of  her  service  to  scienee  and 
to  hunuinity. 

SCIENTIFIC  NOTES  AND  NEWS 

The  Civic  Forum  Medal  of  Honor  awarded 
annually  for  ^' distinguiahed  public  serrice" 
has  been  presented  to  Mr.  Thomaa  A.  Edison. 

Dr.  Abraham  Jaook  was  the  guest  of  honor 
at  a  dinner  in  the  Hotel  Astor  given  by  the 
physicians  and  officers  of  the  Bronx  Hospital 
on  the  occasion  of  his  eighty-fifth  birthday. 

At  the  annual  meeting  of  the  American 
Academy  of  Arts  and  Sciences,  held  on  May 
12,  at  its  house,  28  Newbury  Street,  the  follow- 
ing officers  were  elected : 

President,  Henry  P.  Walcott;  Viee-preMenii, 
Elihu  Thomson,  William  M.  Davis^  A.  Lawrence 
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Lowell;  Corresponding  Secretary,  Harry  W.  Tyler; 
Beeording  Secretary,  William  Watson;  Treaawrer, 
Henry  H.  Edes;  Librarian,  Arthur  G.  Webster; 
Chairman  of  Evmford  Committee,  Charles  B.  Gross; 
Chairman  of  C.  M,  Warren  Committee,  Henry  P. 
Talbot;  Chairman  of  Pt^blication  Committee,  Ed- 
ward v.  Huntington;  Chairman  of  House  Com- 
mittee, Hammond  V.  Hayes. 

At  the  annual  election  of  officers  of  the 
Boston  Society  of  Natural  History,  the  follow- 
ing were  chosen:  President,  Edward  8.  Morse; 
Yice-preMents,  Bobert  T.  Jackson,  Nathaniel 
T.  Kidder,  William  A.  Jeffries;  Secretary, 
Glover  M.  Allen;  Treasurer,  Edward  T.  Bouv^; 
Councillors  for  Three  Tears,  Charles  F. 
Batchelder,  Beginald  A.  Daly,  Merritt  L. 
Femald,  William  L.  W.  Field,  John  0. 
Phillips,  William  M.  Wheeler,  Edward  Wig- 
glesworth,  Mary  A.  Willcox. 

The  Barnard  gold  medal  awarded  every  fifth 
year  by  Columbia  University,  on  the  recom- 
mendation of  the  National  Academy  of  Sci- 
ences, ''to  that  person  who,  within  the  five 
years  next  preceding,  has  made  such  discovery 
in  physical  or  astronomical  science,  or  such 
novel  application  of  science  to  purposes  bene- 
ficial to  the  human  race,  as  may  be  deemed  by 
the  National  Academy  of  Sciences  most 
worthy  of  the  honor,''  will  be  grwea  this  year  to 
William  H.  Bragg,  D.Sc,  F.R.S.,  Cavendish 
professor  of  physics  in  the  University  of  Leeds, 
and  to  his  son,  W.  L.  Bragg,  of  the  University 
of  Cambridge,  for  their  researches  in  molecular 
physics  and  in  the  particular  field  of  radio- 
activity. The  previous  awards  of  the  Barnard 
medal  have  been  made  as  follows : 

1895 — ^Lord  Bayleigh  and  Professor  William  Bam- 
say. 
1900 — ^Professor  Wilhelm  Conrad  von  BOntgen. 
1905 — ^Professor  Henri  Becqnerel. 
1910 — ^Professor  Ernest  Butherford. 

Thb  Butler  gold  medal  to  be  awarded 
every  fifth  year  by  Columbia  University 
for  the  most  distinguished  contribution 
made  during  the  preceding  five-year  period 
to  philosophy  or  to  educational  theory,  practise 
or  administration  will  be  given  to  the  Hon. 
Bertrand  Bussell,  F.RS.,  lecturer  and  fellow 
of  Triniiy  College,  Cambridge,  for  his  con- 
tributions to  logical  theory.    The  Butler  silver 


medal  is  to  be  awarded  to  Professor  Ellwood 
Patterson  Cubberley,  of  Leiand  Stanford  Jr. 
University  (A.M.,  Columbia,  1902;  Ph.D., 
1906),  for  his  contributions  to  educational 
administration. 

The  city  of  Philadelphia,  acting  on  the 
recommendation  of  The  Franklin  Institute, 
has  awarded  the  John  Scott  Legacy  Medal  and 
Premium  to  Herbert  Alfred  Humphrey,  of 
London,  England,  and  to  Cav.  Lig.  Alberto 
Cerasoli,  of  Home,  Italy,  for  the  Humphrey 
Pump,  a  device  for  raising  water  by  the  direct 
application  of  the  explosive  energy  of  a  mix- 
ture of  combustible  gas  and  air.  In  the 
pump,  the  momentum  of  a  moving  column  of 
water  is  utilized  to  draw  in  and  compress  in  a 
suitable  chamber  a  charge  of  the  gas  mixture 
whose  explosion  raises  the  water. 

The  Edward  Longstreth  Medal  of  Merit  of 
the  Franklin  Institute  has  been  awarded  to 
the  late  Mr.  Oeorge  A.  Wheeler  for  his  esca- 
lator. The  basic  invention  was  first  disclosed 
in  a  patent  granted  to  Mr.  Wheeler  in  1892, 
and  a  number  of  patents  were  subsequently  is- 
sued to  him  for  improvements  and  develoi>- 
ments. 

At  the  annual  meeting  of  the  Boston  So- 
ciety of  Natural  History,  held  on  May  5,  the 
two  annual  Walker  Prizes  in  Natural  History 
were  awarded.  The  first,  of  sixty  dollars,  was 
given  to  Miss  Emmeline  Moore,  of  the  depart- 
ment of  biology,  Vassar  College,  and  the  sec- 
ond, of  forty  dollars,  to  Miss  Edith  B.  Shreve, 
of  Tucson,  Arizona.  The  two  successful  es- 
says were  entitled,  respectively:  "The  Pota- 
mogetons  in  Belation  to  Pond  Culture''  and 
"  An  Investigation  of  the  Causes  of  Autonomic 
Movements  in  a  Succulent  Plant."  These  an- 
nual prizes  are  awarded  for  the  two  best  es- 
says submitted  on  subjects  selected  by  a  com- 
mittee of  the  society.  For  the  years  1916  and 
1917  the  committee  announces  that  competi- 
tive essays  will  be  received  on  '*  any  subject  in 
the  field  of  natural  history"  thus  allowing 
wide  scope. 

The  Howard  Taylor  Ricketts  Prize  for  re- 
search in  the  department  of  pathology  and  hy- 
giene and  bacteriology  at  ih^  TJniveTsity  of 
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Ohicago  has  this  year  been  awarded  to  Miss 
Maud  Slye  for  her  work  on  "  The  Influence  of 
Inheritance  on  Spontaneous  Cancer  Forma- 
tion in  Mice."  This  prize  is  awarded  annually 
on  May  3,  the  anniversary  of  Dr.  Bickett's 
death  from  typhus  fever  acquired  while  in- 
yestigating  that  disease  in  Mexico  City. 

Mr.  C.  E.  Lesheb,  associate  geologist  of  the 
land-classiflcation  board  of  the  United  States 
G<eological  Survey,  has  been  assigned  by  the 
director  of  the  survey  to  take  charge  of  the 
work  of  compiling  the  statistics  of  coal  pro- 
duction published  in  the  annual  volume  '^  Min- 
eral Resources."  This  work  has  heretofore  been 
directly  under  Edward  W.  Parker,  whose  resig- 
nation from  the  Geological  Survey  is  effective 
July  1. 

Db.  Edwabd  C.  Rosenow,  of  the  Memorial 
Institute  of  Infectious  Diseases,  Chicago,  has 
been  appointed  chief  of  bacteriologic  research, 
Mayo  Foundation,  Rochester,  Minn.  Dr.  Rose- 
now  will  begin  his  new  work  on  July  1. 

Thb  following  have  been  appointed  by  the 
trustees  of  Columbia  University  as  the  board 
of  managers  of  the  George  Crocker  Special 
Fund  for  Cancer  Research  for  three  years 
from  July  1  next:  Dr.  T.  Matlack  Cheesman, 
Dr.  Walter  Mendelson,  President  N.  M.  But- 
ler, Dean  Samuel  W.  Lambert,  Professor  War- 
field  T.  Longcope,  Professor  William  G.  Mac- 
Callum  and  Professor  Francis  Carter  Wood. 

Dr.  J.  Alexander  Murrat  has  been  ap- 
pointed general  superintendent  of  the  Imper- 
ial Cancer  Research  Fund  and  director  of  the 
laboratories,  in  succession  to  Dr.  E.  F.  Bash- 
ford. 

Dr.  Lentz,  director  of  the  Prussian  imper- 
ial health  office,  has  been  appointed  the  re- 
X>orting  councilor  in  the  medical  department 
of  the  ministry  of  the  interior,  as  successor  of 
Dr.  Abel,  who  has  been  transferred  to  the  In- 
stitute of  Hygiene  at  Jena. 

Mr.  Leo  E.  Miller  writes  to  the  American 
Museum  of  Natural  History  from  South 
America  that  he  has  completed  his  work  in 
Antioquia  and  on  March  30  sailed  from  Bar- 
ranquilla  to  Colon  en  route  to  Bolivia,  where 
it  is  proiK)sed  to  inaugurate  a  zoological  sur- 


vey similar  to  that  which  the  museum  has  con- 
ducted in  Colombia  for  the  past  five  years. 
Mr.  Miller's  collections,  amounting  to  two 
thousand  birds  and  mammals,  has  beea  re- 
ceived by  the  nmseum. 

Dr.  Robert  F.  Griggs,  of  the  department  of 
botany  at  the  Ohio  State  University,  has  been 
selected  by  the  National  Geographic  Society 
to  lead  an  expedition  t»  study  the  vegetation 
of  the  Katmai  district  in  Alaska.  The  pa^ 
I>08e  of  the  expedition  is  to  study  the  means  by 
which  vegetation  g'ains  a  foothold  on  the  vol- 
canic ash  with  which  the  country  was  covered 
by  the  eruption  of  Katmai  in  1012.  This  ash- 
covered  region  is  many  hundreds  of  miles  in 
extent,  covering  a  portion  of  the  Alaska  Pen- 
insula and  the  greater  part  of  Kadiak  Island 

An  excursion  to  the  Hawaiian  Islands,  under 
the  charge  of  Professor  George  H.  Barton,  di- 
rector of  the  Teachers'  School  of  Science,  will 
leave  Boston  on  July  4. 

Mr.  Llotd.  B.  Smith,  of  the  Associated  Geo- 
logical Engineers,  has  returned  to  Pittsbnrgb, 
after  spending  three  months  in  the  oil  fields 
of  Mexico  and  Central  America. 

Alvin  J.  Cox,  Ph.D.  (Breslau),  instructor 
in  chemistry  at  Stanford  University  from  1904 
to  1906,  has  returned  to  San  Francisco  on  a 
leave  of  absence  to  take  charge  of  certain  fea- 
tures of  the  Philippine  exhibits  at  the  exposi- 
tion. He  has  held  the  position  of  director  of 
the  United  States  bureau  of  science  in  the 
Philippine  Islands. 

Professor  W.  H.  Kavanauoh,  head  of  the 
experimental  engineering  department,  Univer- 
sity of  Minnesota,  has  been  appointed  a  mem- 
ber of  the  international  jury  of  award,  depart- 
ment of  machinery,  at  the  Panama  Exposi- 
tion, San  Francisco.  Professor  Kavanau^sh  is 
spending  the  month  of  May  at  the  exposition 
judging  exhibits. 

Professor  H.  EL  Stoek,  head  of  the  depart- 
ment of  mining  engineering  of  the  University 
of  Illinois,  has  been  granted  a  leave  of  ab- 
sence to  act  as  a  member  of  the  Committee  on 
Awards  for  Mining  Exhibits  at  the  San  Fran- 
cisco Exhibition.  Professor  Stodc  is  now  in 
California. 
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PttOFESSOB  BOBEBT  A.  MiLLIKAN,  of  the  Uni- 

▼ersity  of  Chicago,  delivered  the  '' Thomas 
Lectnree  "  at  Richmond  College  in  April.  The 
general  topic  was  "  The  New  Physics."  In  his 
first  lecture  Br.  Millikan  recounted  some  of 
the  important  recent  discoveries  in  the  field  of 
radioactivity  and  X-rays  and  discussed  the 
significance  of  these  facts  to  modem  science 
and  life.  The  second  lecture  was  given  to  a 
description  of  some  of  the  properties  of  the 
electron,  and  the  methods  by  which  these  prop- 
erties had  been  discovered. 

DntEGTOR  John  F.  Haypord,  of  the  College 
of  Engineering  of  Northwesterji  University, 
addressed  the  engineering  sub-division  of  the 
Chicago  Association  of  Commerce  on  Friday 
evening.  May  14,  on  the  subject  "  Chicago  as 
an  Engineering  Center." 

Pbofebsob  Louis  Xahlenbebg,  of  the  Uni- 
versity of  Wisconsin,  delivered  the  annual  ad- 
dress before  Phi  Lambda  Upsilon,  the  honorary 
chemical  society  of  the  University  of  Michi- 
gan, at  Ann  Arbor,  on  May  13.  The  subject 
was  "  A  Neglected  Principle  of  Chemistry  and 
some  of  its  Applications." 


VNIVEB81TY    AND    EDUCATIONAL    NEWS 

The  trust  estate  of  $3,250,000  left  by  Miss 
Elizabeth  Thompson,  will  on  the  death  of  her 
brother  and  sister  be  equally  divided  among 
the  following  institutions :  The  Children's  Aid 
Society,  the  New  York  Association  for  the 
Lnprovement  of  the  Condition  of  the  Poor,  the 
New  York  Historical  Society,  the  Society  of 
the  New  York  Hospital,  the  Presbyterian  Hos- 
pital and  Columbia  University. 

The  Michigan  legislature  has  appropriated 
$350,000  for  the  erection  of  a  new  university 
library  building  for  the  University  of  Micbdgan. 

The  James  Buchanan  Brady  Urological 
Institute  of  the  Johns  Hopkins  Hospital,  made 
possible  through  Mr.  Brady's  gift  of  $600,000, 
was  formally  opened  on  May  4.  Among  those 
who  made  speeches  were  Dr.  Hugh  H.  Young, 
head  of  the  institute,  and  Dr.  William  H. 
Welch. 

Db.  Thomas  OBDtTAT,  of  the  Harvard  Med- 
ical School,  has  accepted  the  deanship  of  the 


Albany  Medical  College.  Dr.  Ordway  was 
formerly  professor  of  pathology  in  the  medical 
school  of  which  he  now  becomes  dean. 

G.  V.  CoPSON,  now  specializing  in  dairy 
bacteriology  in  the  University  of  Berne, 
Switzerland,  has  been  appointed  instructor  in 
pathological  and  dairy  bacteriology  at  the 
Oregon  Agricultural  College. 

Db.  E.  F.  Malone,  of  the  department  of 
anatomy.  University  of  Cincinnati,  has  been 
promoted  to  be  associate  professor  of  anatomy. 

Db.  Ebnest  LnrwooD  Walkeb,  formerly 
chief  of  the  biological  laboratory  of  the 
Federal  Bureau  of  Science,  and  chief  of  the 
department  of  medical  zoology  at  the  Univer- 
sity of  the  Philippines,  Manila,  has  been  ap- 
pointed associate  professor  of  tropical  medicine 
at  the  Oeorge  Williams  Hooper  Foundation  for 
Medical  Eesearch,  University  of  California. 

Pbofessob  B.  C.  Lodge,  who  has  been  this 
year  at  the  University  of  Minnesota,  has  been 
appointed  professor  of  philosophy  and  psychol- 
ogy at  the  University  of  Alberta. 


DISCUSSION  AND  COBBESPONDBNCB 

balanced    solutions   and    NUTBinVE    SOLUTIONS 

Mb.  Tbue's  article  on  '' Antagonism  and 
Balanced  Solutions  "  ^  closes  with  the  follow- 
ing remarks. 

In  both  Bea  water  and  the  more  or  less  dilute 
nutrient  solutions  present  in  the  soil,  normal  life 
is  sustained,  as  a  rule,  only  in  mixtures  of  proper 
proportions  and  necessary  concentration.  Since 
salts  are  required  in  both  cases  to  overcome  the 
harmful  action  of  pure  water,  as  well  as  that  of 
the  salts  themselves,  there  seems  to  be  no  reason  to 
seek  to  limit  the  use  of  the  term  ''balanced  solu- 
tions" in  the  manner  suggested  by  Loeb  and 
Osterhout.  Unless  we  admit  that  malnutrition 
due  to  a  deficiency  in  nutrient  salts  is  a  form  of 
toxicity  excited  by  the  substances  present,  we  can 
hardly  escape  the  alternative  proposition  that  the 
missing  salts  are  injurious  tn  absentia. 

Since  the  writer  is  responsible  for  the  in- 
troduction of  the  term  physiologically  bal- 
anced salt  solutions,^  he  may  be  pardoned  for 
pointing  out  that  in  his  opinion  neither  of  the 

1  Science,  N.  S.,  XLL,  No.  1061,  p.  653,  1915. 
a  Loeb,  Am,  Jow.  PA^l./xU-i  P-  ^^>  ^^^^- 
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two  altematiyes  in  the  last  aentence  of  Dr. 
True  is  correct.  The  writer  defined  physio- 
logically  balanced  salt  solutions  as  solutions 
in  which  the  toxic  effects  are  annihilated^ 
which  each  or  certain  constituents  would  have 
if  they  were  alone  in  solution.  Thus  the  fer- 
tilized egg  of  Fundulus  develops  naturally  in 
sea  water,  is  killed  in  a  pure  NaCl  solution  of 
the  concentration  in  which  this  salt  occurs  in 
sea  water,  and  is  kept  alive  if  some  OaOl,  or 
ECl  +  CaOl,  is  added.  Since  the  egg  liyes 
and  develops  perfectly  normally  in  distilled 
water  the  CaCl,  or  EOl.+  OaOli  are  only 
needed  to  counteract  the  directly  injurious 
effects  which  the  Nad  solution  produces  as 
soon  as  its  concentration  exceeds  a  certain 
limit  (about  m/8)  (but  not  to  counteract  the 
injurious  effects  of  distilled  water  which  do 
not  exist  in  this  case).  The  nature  of  this  in- 
jurious action  of  the  NaCl  solution  of  a  suffi- 
ciently high  concentration  is  perfectly  well 
known,  since  it  consists  in  the  injury  or  de- 
struction of  the  specific  impermeability  or 
semipermeability  of  the  membrane.* 

The  term  physiologically  balanced  or  pro- 
iective  salt  solution  was  intended  to  be  used 
in  contradistinction  to  the  term  nutriiivB 
solution.  If  from  a  nutritive  solution  one  or 
the  other  constituent  is  omitted  (e.  g,,  E  or  NO, 
in  the  case  of  plants  or  K  or  the  ion  NQ^  in 
the  case  of  bacteria)  so  that  a  malnutrition  or 
a  deficiency  disease  follows,  it  can  not  be 
stated  that  the  organism  suffers  from  the 
toxic  effects  of  the  salts  left  in  the  solution 
(as  in  the  case  of  a  pure  NaCTl  solution  of  a 
sufficiently  high  concentration)  but  it  suffers 
because  the  missing  elements  are  indispensable 
building  stones  in  the  construction  of  the  corn- 
plicated  compounds  of  the  organism.  The 
writer  is  not  aware  that  anybody  has  proved 
that  NO.  or  K  or  PO^  in  the  nutritive  solu- 
tion of  a  plant  are  merely  needed  to  over- 
come the  toxic  effects  of  the  rest  of  the  con- 
stituents of  the  nutritive  solution;  while  in 
the  case  of  Fundulus  the  experiments  with 
distilled  water  show  directly  that  the  egg  does 

•  Pfluger's  Arehi/v,  CVIL,  p.  252,  1906;  Bio- 
ehem.  Ztschr.,  XLVn.,  p.  127,  1912;  Jowr.  Biol, 
Chem.,  XIX.,  p.  431,  1914. 


not  depend  for  the  building  up  of  an  embiyo 
upon  any  of  the  salts  contained  in  the  sea 
water  or  any  other  physiologically  balanced 
solution. 

In  the  writer's  opinion  Ihe  last  sentence  in 
Dr.  True's  note  should  read  as  follows:  A  defi- 
ciency of  nutritive  salts  deprives  the  organ- 
ism of  some  of  the  necessary  buUding  stones 
for  the  construction  of  its  specific  com^dicated 
compounds,  and  this  deprivation  may  result  in 
the  formation  of  inadequate  or  directly  in- 
jurious compounds,  causing  the  phenomena 
of  malnutrition  or  of  the  "  deficiency  diseases." 

Jacques  Loeb 

THB  BOOKXISLLER  INSTITUTE 

lOE  Medical  Bxseabch, 
New  Yobk 

THE  TTPICAL  OASE  EXEMPLIFIED^ 

I  BECEIVED  three  offers  when  I  came  up  for 
my  degree;  two  from  institutions  in  the  east 
and  one  from  a  typical  state  university  in  the 
northwest.  The  opportunities  for  scholarly 
work  were  pictured  to  be  as  great  by  the  west- 
em  university  as  by  the  two  eastern,  and  the 
former  offered  me  considerably  more  in  salary 
than  either  of  the  latter.  Everything  else 
being  equal,  the  difference  in  salary  decided 
the  case.  I  came  west,  was  disillusioned,  and 
now  wish  that  I  had  chosen  differently;  but,  by 
the  light  that  I  had  to  follow,  I  could  not  have 
made  a  different  dioice.  Therefore,  it  is  with 
the  purpose  of  casting  some  new  light  upon 
the  offers  that  come  from  the  west  that  I  now 
write. 

In  general,  the  positions  out  here  seem  more 
attractive  than  those  in  the  east,  because  usa- 
ally  the  beginning  salaries  are  higher—the  fact 
that  the  maximum  salary  is  much  lower  is 
overlooked  or  disregarded;  and  because  usually 
the  opportunities  for  scholarly  and  research 
work  are  represented  to  be  as  large.  Or,  rather, 
I  should  say,  misrepresented,  for  all  the  time 
that  I  have  had  for  original  work  I  have  taken 
from  my  sleep  and  recreation. 

In  the  correspondence  that  I  had  with  the 
head  of  my  department  and  with  the  president 
of  the  university  in  reference  to  the  position, 

^  See  the  letter  by  Professor  Edward  C.  Pieker- 
ing,  Science,  February  19,  1915,  p.  288. 
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they  spoke  glowingly  "  of  the  opportunitiee  in 
a  comparatively  new  institution  in  a  rapidly 
growing  section  of  the  country/'  and  assured 
me  that  "every  facility  will  be  given  you  to 
continue  your  research  work."  My  program 
as  outlined  by  mail  was  reasonably  light;  but 
when  I  came  to  assume  my  duties  I  found 
that  I  was  expected  to  grade  all  the  quiz  and 
examination  papers.  Consequently  a  great 
part  of  my  time  during  the  first  year  was  spent 
with  the  blue  pencil.  In  my  correspondence 
pertaining  to  the  position  this  sentence  ap- 
pears :  "  Graduate  or  advanced  student  assist- 
ance will  doubtless  be  furnished/'  if  I  should 
become  unduly  burdened  with  academic  work. 
I  have  made  several  requests  for  assistance, 
but  so  far  have  been  denied  it. 

Nevertheless  I  was  determined  to  keep  the 
I>ot  boiling,  and  I  was,  after  a  short  delay,  at 
work  upon  a  minor  problem.  My  first  re- 
quisition for  apparatus  was  granted  imme- 
diately. I  was  forced  to  wait  three  months 
for  my  second;  and  when  I  made  my  third 
request  I  was  asked  the  startling  question, 
"Are  you  conducting  personal  research?"  If 
so,  I  should  have  to  meet  personally  the  ex- 
penses of  such  work.  I  could  not  answer  the 
question  at  first,  for  I  did  not  know  what 
personal  research  was,  never  having  heard  the 
phrase  before;  but  when  I  learned  that  work 
which  is  self-initiated  is  personal,  I  realized 
that  my  work  belonged  to  that  category.  The 
officer  of  administration  with  whom  I  had  this 
conversation  tried  to  show  me  that  it  was  an 
imposition  on  my  part  to  make  this  request. 
Why!  had  he  not  done  research  in  San  Fran- 
cisco, in  Omaha,  in  Chicago,  in  New  York, 
yes,  and  in  London  and  Paris  too — ^the  results 
of  which,  he  informed  me,  were  published  in 
pamphlet  form — ^and  he  did  not  request  or 
expect  the  university  to  pay  his  expenses.  So 
my  third  requisition  was  refused.  This  atti- 
tude toward  original  work  is  characteristic,  and 
is  not  due  entirely  to  ignorance  of  scholarly 
work,  but  in  part  to  the  importance  and  em- 
phasis that  the  tmiversity  gives  to  its  corre- 
spondence and  extension  work. 

These  departments  receive  very  liberal  sup- 
port. Courses  are  given  in  nearly  every  sub- 
ject, and  nearly  every  member  of  the  faculty 


gives  some  of  his  time  to  extension  work;  some 
men  give  their  entire  time  to  it.  The  exten- 
sion department  is  probably  the  most  impor- 
tant in  the  university.  This  is  due  to  the 
fact  that  the  popular  lectures  which  are  given 
by  the  faculty  upon  their  extension  tours  offer 
the  best  means  of  gaining  the  people's  good 
wilL  Here,  where  the  university  and  the  agri- 
cultural college  exist  as  separate  institutions, 
there  is  much  need  of  this.  Public  favor 
means  appropriations.  Therefore  it  is  not  re- 
search but  extension  work  that  the  adminis- 
tration desires. 

One's  endeavors  upon  the  extension  platform 
soon  receive  recognition  and  promotion, 
whereas  research  work  is  disregarded.  It  is 
not  wanted;  it  is  not  encouraged,  no  matter 
what  may  be  said  to  the  contrary.  I  have 
talked  the  matter  over  with  several  members  of 
our  faculty,  with  men  who  have  been  here^or 
eight  and  ten  years,  and  they  agree  with  me — 
in  fact  I  have  advised  with  them  in  writing 
this  letter — ^that  there  is  no  future  here  for  a 
man  with  scholarly  ambitions.  And  the  pity 
of  it  all  is  that  there  are  many  men  who  have 
no  desire  to  continue  research  after  their 
doctorate,  and  who  would  be  supremely  happy 
in  these  positions,  where  the  work  is  new, 
where  the  x)eople  are  eager  for  knowledge,  and 
where  no  one  is  critical;  but  the  administra- 
tion, by  feigning  to  hold  certain  ideals,  at- 
tracts and  elects  men  to  the  faculty  who  are 
entirely  out  of  sympathy  with  the  conditions 
of  their  work  as  soon  as  they  discover  them. 
The  man  who  comes  imbued  with  the  spirit  of 
research  and  who  desires  to  continue  his  scien- 
tific investigation  will  struggle  hopelessly  for 
a  year  or  two  against  the  odds,  and  will  then 
resign;  either  resign  his  position  and  return 
east,  or  resign  his  scholarly  ambitions.  If  he 
return  east  he  must  start  again  at  the  bottom; 
if  he  remain  at  his  post  he  will  be  discontented 
in  the  sacrifice  of  his  ideals — ^a  victim  of  dry 
rot 

I  fed  rather  strongly  in  this  matter  because 
I  am  myself  at  the  parting  of  the  ways.  I  too 
must  "  resign."  Which  course  I  shall  pursue 
is  a  question  that  is  giving  me  no  little  con- 
cern.   It  ia  one,  also,  that  I  feel  should  never 
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have  been  forced  upon  me;  but  it  is  one  that  all 
who  have  come  out  here,  with  ideals  such  as 
mine,  have  been  forced  sooner  or  later  to 
meet  The  issue  should  have  been  placed 
squarely  before  me  two  years  ago  when  I  was 
considering  the  position.  Had  I  then  known 
that  research  was  practically  impossible  I 
should  never  have  come  to  the  northwest.  One 
can  never  learn  the  true  conditions  of  an  ap- 
pointment from  correspondence  with  the  ad- 
ministrative officers.  They  are  naturally 
biased.  For  that  reason  I  have  written  this 
letter.  I  sincerely  hope  that  it  will  enable 
others  to  choose  less  blindly  than  L 

X. 


A  TTPIOAL  0A8B 


Professor 


graduated  at 


University  and,  taking  a  postgraduate  course^ 
received  the  degree  of  PhD.    He  then  went 

abroad,  studied  at University,  and 

returned  to  America,  full  of  enthusiasm  for 
original  research.  He  had  published  an  im- 
portant memoir  for  a  thesis  which  was  well  re- 
ceived, his  instructors  encouraged  him  and  his 
fellow  students  appreciated  and  were  interested 
in  his  work. 

He  now  received  an  offer  of  a  professorship 
in  a  small  country  college,  married  and  began 
his  new  life,  ezi>ecting  to  continue  his  inves- 
tigations. He  soon  found  that  almost  all  his 
strength  was  consumed  in  teaching,  and  was 
horrified  at  the  end  of  his  first  year  that  his 
salary  had  not  been  increased,  as  had  been 
promised  upon  satisfactory  service.  This  in- 
duced him  to  review  his  forces  and  readjust  to 
the  situation.  He  assumed  a  more  sympathetic 
attitude  toward  the  tyro  and  looked  deeper 
into  the  organization  and  purposes  of  the  in- 
stitution. He  began  to  fall  in  with  the  teach- 
ing problem  and  reduced  the  expenses  of  his 
department  by  taking  a  larger  number  of 
classes  himself  and  for  a  nominal  sum  em- 
ployed a  few  bright  upper  classmen  a  few 
hours  weekly  to  do  the  drudgery.  He  attacked 
the  problem  of  efficiency  in  instruction  and 
found  himself  well  equipped  for  the  under- 
taking, for  the  machinery  of  his  superior 
training  gave  a  diamond  point  to  his  drill  in 
the  form  of  system  and  habits  of  thought,  and 


this  was  backed  up  by  the  battering-ram  of  a 
growing  enthusiasm. 

He  also  became  interested  in  the  histoiicfll 
and  vocational  aspects  of  his  subject  and  began 
to  relate  himself  and  his  work  to  the  world  he 
lived  in.  In  process  of  time  his  ideas  began 
to  show  themselves  in  increased  comfort  and 
efficiency  in  the  lives  of  human  beings.  His 
teaching  task  was  now  a  magnet  to  all  hia 
powers,  while  his  classes  forgot  their  examina- 
tions in  the  joy  of  their  daily  lessons. 

On  the  Olympic  heights  of  the  nniveni^ 
he  had  learned  to  despise  the  role  of  the  atoidy 
farmer  and  faithful  wife  who  were  responsible 
for  his  birth  and  education  and  much  of  the 
ethics  of  that  parental  pair  had  become  a  mere 
convention  or  a  timely  expedient.  But  there 
stole  into  the  years  of  the  busy  Ph.D.  a  re- 
newed conviction  of  the  high  worth  of  social 
purity,  and  his  fictitious  ideas  of  temperance, 
kindness,  etc.,  gave  way  to  principles  more  in 
keeping  with  his  earlier  teaching,  while  he 
ceased  to  despise  the  ultimate  source  of  his 
bread  and  butter. 

The  finding  of  such  men  as  this — men  adapt- 
able to  the  highest  needs  of  the  small  country 
college — ^would  be  a  worthy  object  for  a  Com- 
mittee of  One  Hundred. 

S.  L.  Macdovald 

Fort  Collins,  Colo. 


SCIENTIFIC  BOOKS 

AfUmol  Experimentation  and  Medical  Prog- 
ress.   By  Willum  Willums  Keen,  M.D., 
LL.D.,  professor  emeritus  of  suigeiy,  Jeffer- 
son Medical  College,  Philadelphia,  with  an 
Introduction  by  Charles  W.  Eliot,  LLD., 
presidait  emeritus  of  Harvard  University. 
Boston  and  New  York,  Houghton  Mifflin 
Company,  The  Riverside  Press,  Cambridge, 
1914.    Pp.  xrvi4-812. 
In  this  book  Dr.  Keen  has  brought  together 
the  thirteen  papers  on  experimentation  which 
he  has  published  in  various  periodicals  during 
the  past  twenty-nine  years.    Nine  of  these  deal 
chiefiy    with    the    contributions    which   thifl 
method  of  research  has  made  to  medicalr—and 
chiefly  surgical — ^progress,  while  the  remaining 
papers  are  devoted  to  the  antivivisectionists 
and  what  they  have  been  doing.    Not  him- 
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self  an  ezperimenter,  but  conTinced  beyond 
recall  of  the  absolute  necessity  of  animal  ex- 
perimentation,  the  author  is  a  veteran  in  its 
propaganda,  and  no  one  writes  with  fuller 
knowledge  of  the  facts  on  both  sides,  with 
keener  conviction  of  the  correctness  of  his 
position,  and  with  a  more  trenchant  pen. 
With  him  it  is  '^  a  common-sense,  a  scientific, 
a  moral  and  a  Christian  duty  to  promote 
experimental  research,"  just  as  ''  to  hinder  it, 
and  still  more,  to  stop  it  would  be  a  crime 
against  the  human  race  itself,  and  also  against 
animals." 

The  eminence  of  Dr.  Keen  as  a  surgeon  adds 
all  the  more  value  to  his  opinion  of  the  bene- 
fits which  human  surgery  has  derived  from 
experimentation.  A  striking  chapter  in  the 
book  is  that  on  modem  antiseptic  surgery  and 
the  role  of  exi>erimentation  in  its  discovery 
and  development.  It  gives  a  graphic  picture, 
first  of  the  pre-antiseptic  surgery  with  its 
terrors  of  suppuration,  secondary  hemorrhage, 
erysipelas,  lock-jaw,  blood  poisoning,  gangrene 
and  high  death-rate — a  picture  all  the  more 
graphic  because  of  the  author's  exi>erience  with 
its  realities;  then  of  Lister's  work,  with  his 
experiments  upon  one  horse  and  one  calf;  and 
finally  of  the  results,  with  the  virtual  elimina- 
tion of  the  disastrous  sequelse  of  oi>eration8, 
the  extraordinary  reduction  in  mortality,  and 
the  wide  extension  of  surgical  treatment  to 
formerly  forbidden  fields.  Shortly  after  the 
battle  of  Gettysburg  the  author  was  called  in 
one  night  to  five  cases  of  secondary  hemor- 
rhage; since  1876,  when  he  began  the  practise 
of  the  antiseptic  method,  he  has  not  seen  as 
many  such  cases  in  all  the  years  that  have 
elapsed,  nor  has  he  seen  a  single  case  of  hos- 
pital gangrene.  Formerly  healing  by  "first 
intention  "  was  so  rare  that  its  occurrence  was 
regarded  as  a  triumph;  now  its  absence  is  a 
disaster.  Formerly  a  famous  surgeon  lost 
two  out  of  every  three  of  his  patients  after 
the  operation  of  ovariotomy;  now  the  mortal- 
ity is  often  less  than  one  per  cent.  The  skull 
cavity  and  the  abdomen  with  its  organs  were 
once  avoided  by  the  surgeon;  now  they  are 
fearlessly  entered.  "  The  only  question,"  says 
the  author,  ''  is,  should  Lister  have  made  this 
final  test  first  on  a  horse  and  a  calf,  or  on  two 


human  beings}  Can  any  one  with  a  sane, 
well-balanced  mind  hesitate  as  to  the  answer!  ^ 
'^Li  the  past  thirty  years,"  he  continues, 
"experimental  research  has  produced  a  more 
fruitful  harvest  of  good  to  animals  and  to 
mankind  than  the  clinical  observations  during 
thirty  preceding  centuries." 

To  the  present  reviewer  that  aspect  of  the 
antivivisection  agitation  that  is  by  far  the 
most  interesting  is  the  psychology  of  it  It  is 
characterized  preeminently  by  an  exaggerated 
love  for  animals,  woeful  ignorance,  a  prone- 
ness  to  make  strong  pronouncements  without 
adequate  knowledge,  a  disregard  of  facts,  a 
lack  of  logical  reasoning,  a  tendency  to  per- 
vert the  truth  and  to  ascribe  unworthy  mo- 
tives to  scientific  men,  and  a  general  lack  of 
moral  balance  in  propaganda.  These  qualities 
have  been  demonstrated  so  frequently  that 
they  have  come  to  be  expected  as  a  matter  of 
course  in  those  who  oppose  the  practise  of  ani- 
mal experimentation.  As  a  fact  it  is  rare  that 
one  fails  to  find  some  of  these  qualities  in  all 
such  persons.  Dr.  Keen  has  been  impressed 
by  this  and  he  states  the  attitude  of  many  of 
us  when  he  says:  "I  have  been  compelled  to 
conclude  that  it  is  not  safe  to  accept  any  state- 
ment which  appears  in  antivivisection  liter- 
ature as  true,  or  any  quotation  or  translation 
as  correct,  until  I  have  compared  them  with 
the  originals  and  verified  their  accuracy  for 
myself." 

The  four  chapters  here  devoted  to  the  anti- 
vivisectionists  are  entitled  "Misstatements  of 
Antivivisectionists,"  "Misstatements  of  Anti- 
vivisectionists  Again,"  "The  Influence  of 
Antivivisection  on  Character  "  and  "  The  Anti- 
vivisection Exhibition  in  Philadelphia  in 
1914."  These  papers  teem  with  specific  in- 
stances illustrative  of  the  peculiarities  of  the 
antivivisectionists,  many  of  them  dealing  with 
the  classical,  oft-quoted  examples  of  supposed 
barbarities  of  the  experimenters.  To  any 
one  who  has  read  of  these  and  who  supposes 
them  to  be  as  charged  in  the  indictment,  the 
reading  of  the  present  book  is  highly  recom- 
mended, for  it  shows  how  often  and  how 
wickedly  the  truth  has  been  perverted  for 
partisan  purposes.  Dr.  Keen  handles  without 
gloves  the   opponents   of   scientific  progress. 
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No  one,  in  America  at  least,  has  been  more 
roundly  denounced  by  them,  yet  this  denuncia- 
tion, it  may  be  mentioned  incidentally,  results 
in  making  him  all  the  more  cheerfuL  No 
earnest  and  unprejudiced  seeker  after  the 
trath  can  turn  from  the  perusal  of  this  book 
without  a  feeling  of  disgust  at  the  iniquitous 
kind  of  warfare  that  has  been  waged  by  the 
enemies  of  progress  and  without  a  keen  recog- 
nition of  the  utter  feebleness  of  their  attitude. 
In  relentlessly  exposing  them  Dr.  Keen  de- 
serves the  gratitude  of  all  men  and  women 
who  love  truth  and  humanity. 

Frbdkbio  S.  Lbs 

OOLUICBLL  UNiyZBSITT 

An  Introduction  to  the  Study  of  Physiedl 
Metallurgy.  By  Walter  Bobenhain,  B.A., 
D.Sc,  FJtS.  New  York:  Van  Noetrand 
Company.  890  pages,  6Xd«  Illustrated. 
Net  $3.50. 

The  book  is  divided  into  two  parts,  the  first 
section  dealing  with  the  structure  and  consti- 
tution of  metals  and  alloys,  the  second  with 
the  properties  of  metals  as  related  to  their 
structure  and  constitution. 

Taking  up  first  of  aU  the  microscopic  ezam^ 
ination  of  metals,  the  author  discusses  the  prep- 
aration of  specimens,  and  the  microscope  used, 
then  the  microstructure  of  pure  metals  and 
alloys.  This  is  followed  by  the  thermal  study 
of  metals  and  alloys,  the  thermal  diagram  and 
its  relation  to  the  physical  properties.  Typical 
alloy  ssrstems  are  exemplified  by  the  lead- 
antimony,  lead-tin,  zinc-aluminium,  cino- 
copper,  tin-copper  and  certain  ternary  alloys, 
followed  by  the  iron-carbon  system. 

The  second  part  first  reviews  the  mechanical 
testing  of  metals,  the  effect  of  strain  on  the 
structure,  heat  treatment,  mechanical  treat- 
ment and  casting,  and  ends  with  a  discussion 
of  defects  and  failures. 

To  review  the  contents  of  this  book  thor- 
oughly would  take  many  pages,  because  the 
author  has  covered  the  broad  field  of  metal- 
lography so  thoroughly  and  so  well.  This  is 
particularly  true  of  the  presentation  of  the 
comparatively  new  ideas  on  the  structure  of 
metals,  the  effects  of  strain  and  of  annealing, 
developed    from    Beilby's    amorphoxia    metal 


theory.  The  elongation  of  the  ciystals  when 
strained,  the  production  of  slip-bands  and  their 
nature,  the  formation  of  amorphous  layers  and 
the  hardening  of  metals  by  cold  woric,  twin 
structure,  fracture  under  tensile,  shock  and 
alternating  stress  conditions,  the  amorphous 
cement  theory,  are  all  most  clearly  set  f or^i. 
The  criticisms  therefore  must  be  on  minor 
points  and  not  on  the  broad  lines  of  the  book. 

For  example,  on  page  13,  after  mentioning 
the  names  of  the  earlier  workers,  Sorby,  Mar- 
tens, Osmond,  Werth,  Qrenet,  Charpy,  Le 
Chatelier,  Heyn,  Wust,  Tammann,  Andrews, 
Arnold,  Boberts-Austen,  Stead,  Howe  and 
Sauveur,  the  author  says:  " The  fact  that  the 
present  author  vras  privileged  to  count 
Boberts-Austen  and  Osmond  amongst  his  per- 
sonal friends,  and  that  Arnold  and  Stead  are 
still  actively  at  work  in  this  field,  serves  to 
show  how  very  recent  the  whole  development 
has  been.''  Besides  Arnold  and  Stead,  many 
of  those  mentioned  are  ^'  still  actively  at  work  " 
as  current  literature  in  the  metallographic 
field  amply  proves. 

On  page  21,  in  describing  the  preparation 
of  specimens  for  polishing,  ''the  necessity  of 
gripping  the  specimen  in  the  vise  "  to  file  it  is 
mentioned.  Most  people  grip  the  file  in  the 
vise  and  rub  the  surface  of  the  specimen  on  it. 

On  page  81,  the  reference  to  etching  re- 
agents is  too  short  and  might  with  advantage 
be  expanded. 

On  page  162,  as  Buff's  work  is  mentioned, 
reference  ought  also  be  made  to  that  of  Wit- 
torf  and  of  Hanemann. 

The  photomicrographs  are  all  weD  choeen 
and  excellently  executed,  but  lose  somewhat 
in  not  having  a  tide  beneath  each,  rather  than 
in  the  list  of  plates. 

In  conclusion,  the  only  change  that  oonld 
be  suggested  is  in  the  section  on  the  thermal 
diagram  which  should  contain  those  diagrams 
showing  partial  solubility  in  the  liquid  state. 
A  short  classification  according  to  solubility  in 
both  liquid  solid  states  would  help. 

The  author  has  succeeded  in  preparing  an 
excellent  book,  interesting  to  the  student, 
valuable  to  the  metallurgist  and  engineer,  and 
full  of  ideas  for  any  one  engaged  in  metal- 
lographic research.    It  is  a  book  that  can  be 
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redommended  to  the  general  reader  also,  be- 
cause the  style  is  simple  and  the  ideas  are 
dearly  and  logically  developed  and  followed 
With  the  growing  interest  in  metallography 
as  a  method  of  testing  and  of  research  it  will 
undoubtedly  prove  very  popular. 

W.  Campbell 


SPECIAL  ABTICLE8 

THE  TEMPORAL  FOSSiB  OF  VERTEKtATES  IN  RELA- 
TION TO  THE  JAW  MUSOLES 

About  two  years  ago  one  of  us  (Gregory) 
discovered  that  the  superior  and  lateral  tem- 
poral fenestrsB  of  all  two-arched  reptiles  and 
the  single  fenestra  of  all  one-arched  reptiles 
appear  to  be  related  to  the  jaw  muscles  in  such 
a  way  that  they  either  give  exit  to  them  upon 
the  top  of  the  skull  or  afford  room  for  them 
at  the  sides.  It  was  afterward  learned  that 
Dollo^  had  reached  the  same  conclusion  in 
1884,  but  his  important  results  have  been  prac- 
tically ignored  in  the  subsequent  literature  of 
the  temporal  fenestrsa,  which  have  been  con- 
sidered too  largely  from  a  purely  tazonomic 
viewpoint  and  too  little  with  reference  to  their 
adaptational  significance.' 

More  in  detail,  the  steps  leading  to  the  pres- 
ent note  were  chiefly  as  follows : 

It  was  observed  that  the  temporal  fossn  of 
CynogruUhus  and  other  Theriodonts  present 
close  resemblances  to  those  of  primitive  mam- 
mals and  it  thus  seemed  highly  probable  that 
in  these  reptiles  the  sagittal  and  occipital 
crests,  together  with  the  zygomatic  and  post- 
orbital  borders,  bounded  the  homologue  of  the 
mammalian  temporalis  muscle.  Comparison 
with  the  snapping  turtle  Ohelydra  suggested 
that  in  this  case  also  the  backwardly  prolonged 
sagittal  crest  served  for  the  attachment  of  the 
temporalis;  and  this  gave  added  significance 
to  the  immense  temporal  f  osssb  and  massive 

1  "Les  Muflcles  ^eveurs  de  la  Mandibnle  et  lenr 
Inflaence  sor  la  Forme  da  Crfine:  dnquifime  Note 
ma  les  Binosanriens  de  Bemiomrt,''  BvXl,  Mui. 
May.  Hitt.  Nat.  Belg.,  Tome  m.^  1884,  pp.  136- 
146. 

sA  partial  ezoeption  to  this  statement  is  af- 
forded by  Professor  Lull's  well-studied  reconstruc- 
tion of  the  cranial  musculature  of  TticeraiapM 
(Amer,  Jour.  8oi.,  Vol.  XXV.,  1908,  pp.  387-99). 


mandible  of  Chelone.  The  partial  excavation 
of  the  dorsal  roof  over  the  temporal  muscles 
in  Ohelydra  appeared  to  give  this  muscle  more 
room  for  action,  and  the  almost  complete  re- 
moval of  the  temporal  roof  in  Trionyx  seemed 
to  give  further  evidence  in  the  same  direction. 
In  Sphenodon  it  was  seen  that  the  borders 
of  the  superior  temporal  fenestrsB  apparently 
served  for  muscle  attachment,  and  dissection 
of  a  si)ecimen  of  this  animal  showed  that  this 
inference  was  correct,  and  that  the  lateral 
temporal  f enestrss  gave  room  for  the  expansion 
and  contraction  of  the  voluminous  muscle 
mass.  It  was  further  recalled  that  in  the  most 
primitive  Tetrapoda  (stegocephalians  and 
cotylosaurs)  as  well  as  in  primitive  Osteich- 
thyes  (Polypterus,  Devonian  Bhipidistia, 
Dipnoi,  etc.)  the  temporal  region  is  completely 
roofed  over,  while  modernized  forms  such  as 
IJrodeles,  Anura,  lizards  and  snakes  have  the 
outer  temporal  roof  reduced  to  slender  bars  or 
even  entirely  absent.  The  presence  of  a  sag- 
ittal crest  in  Amphvwma  indicated  that  in  the 
modernized  Urodeles  the  temporal  muscles  had 
extended  on  to  the  top  of  the  skull.  From 
such  observations  the  following  inferences  were 
drawn: 

1.  That  in  primitive  vertebrates  the  chief 
temporal  muscle-mass  (adductor  mandibulss 
of  sharks)  was  originally  covered  by  the  dermal 
temporal  skull-roof. 

2.  That  in  modernized  Amphibia  and  Bep- 
tilia,  as  well  as  in  birds  and  mammals,  one  or 
more  slips  of  the  primitive  adductor  mass  had 
secured  additional  room  for  expansion  by  per- 
forating the  temporal  roof  either  at  the  top  or 
at  the  sides  or  in  both  regions  at  once;  much 
as  in  hystricomorph  rodents  a  slip  of  the 
masseter  has  invaded  the  region  of  the  infra- 
orbital foramen,  so  that  it  now  extends  through 
a  widely  open  arcade  and  finds  room  for  ex- 
pansion on  the  side  of  the  face. 

8.  A  comparative  study  of  the  skull  of 
Tyrannosaurus^  in  connection  with  the  above- 
mentioned  observations  and  conclusions,  led 
to  the  suspicion  that  the  antorbital  fenestra  of 

s  Partly  embodied  in  Professor  Osbom's  memoir 
on  TyraaMM>9awraB,  Mem,  Amer.  3fitf.  Nat.  Sist., 
N.  8.,  1912,  Vol.  I.,  Pt.  I. 
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dinosaurs,  phytosaurs,  pterosaurs,  etc.,  were 
also  functionally  connected  with  the  muscles 
of  mastication;  but  it  was  realized  that  proof 
of  this  view  required  a  wider  study  of  the  jaw 
muscles  of  liying  reptiles.  It  was  afterward 
found  that  DoUo  (1884)  had  suggested  that  the 
antorbital  fenestr»  of  extinct  reptiles  were 
filled  by  the  pterygoid  muscles. 

4.  With  regard  to  the  supposed  relations  of 
the  mammals  with  the  Theriodont  reptiles,  it 
was  thought  that  some  light  on  the  origin  of 
the  mammalian  alisphenoid  and  pterygoid  and 
on  the  probable  steps  in  the  transformation  of 
the  reptilian  into  the  mammalian  condition 
could  be  obtained  by  a  study  of  the  muscles  of 
the  pterygoid  regrion  in  existing  reptiles  and 
mammals. 

6.  The  supposed  transformation  of  the  rep- 
tilian quadrate,  articular  and  angular,  into  the 
mammalian  incu8>  malleus  and  tympanic, 
respectively,  as  held  especially  by  Qaupp,* 
Gregory,'  Broom*  and  Watson,^  might,  it  was 
thought,  be  further  elucidated  by  a  careful 
reconstruction  of  the  jaw  muscles  of  Cynog- 
nathus  and  by  a  study  of  the  muscles  of  the 
middle  ear  in  mammals  (m.  stapedius,  nL 
tensor  tympani). 

6.  In  directing  the  studies  of  graduate  stu- 
dents upon  the  structural  and  phylogenetic 
history  of  the  skull  in  vertebrates  it  was  found 
advantageous  to  emphasize  the  functional 
meaning  and  importance  of  the  chief  openings 
in  the  skull,  and  to  consider  the  osseous  ele- 
ments in  the  temporal  and  pterygoid  regions 
as  if  they  were  mere  renmants,  or  tracts  of 
bone,  resulting  from  the  reduction  of  an 
originally  continuous  dermal  covering,  through 
the  moulding  influences  of  the  jaw  muscles. 

7.  In  comparing  the  skull  patterns  of  the 
oldest  Osteichthyan  fishes  (Dipnoi,  Rhipidi- 
stia,  etc.)  sutures  came  to  be  regarded  as  loci 
of  movement  or  progressive  overgrowth,  con- 
ditioned in  part  by  muscular  action,  while 

*"Die  Eeichertgche  Theorie,"  ArcMv,  fUr  Anat. 
und  Entw,,  Supplement  Band,  1913. 

•  BuK.  Amer.  Mu9.  Nat.  His.,  Vol.  XXVII., 
1910,  pp.  125-143;  Jour.  Morph.,  Vol.  XXIV., 
1913,  pp.  23-^5. 

•  Proc.  Zool.  8o€.,  1912,  pp.  419-25. 
f  Proo.  Zool.  8oc.,  1914,  pp.  779-35. 


centers  of  ossification  were  considered  as  loci 
of  relative  stability. 

At  this  point  the  junior  author  of  the  pres- 
ent note  undertook  to  make  a  broad  and  at  the 
same  time  sufficiently  detailed  study  of  the 
jaw  muscles  of  yertebrates,  partly  witli  the 
view  of  testing  and  extending  the  foregoing 
observations  and  conclusions. 

It  was  soon  found  that  while  many  anato- 
mists had  made  intensive  studies  of  the  inner> 
vation  of  the  muscles  of  mastication  in  certain 
types  very  few  had  attempted  to  follow  them 
throughout  the  vertebrates  and  no  one  had 
given  an  adequate  series  of  figures.  It  is  in- 
deed a  surprising  fact  that  comparative  myol- 
ogy is  so  briefly  treated  in  the  standard  text- 
books. The  work  has  been  carried  on  in  the 
laboratory  of  vertebrate  evolution  in  the 
American  Museum  of  Natural  History.  A 
series  of  26  existing  types  of  vertebrates  has 
been  studied  and  figured  as  follows:  Elasmo- 
branchii  1,  Chondrostei  2,  Holostei  1,  Teleostei 
3,  Crossopterygii  1,  Dipnoi  1,  Urodela  3,  Annit 

1,  Chelonia  1,  Bhynchocephalia  1,  Lacertilia 

2,  Crocodilia  1,  Aves  1,  Manmialia  7.    In 
each  case  special  attention  has  been  paid  to  tlie 
innervation   of  the   muscles   as  a  guide  to 
homologies.    By  means  of  these  data,  and  of 
the  principles  that  became  apparent  as  the 
work  proceeded,   reconstructions   of  the  jaw 
musculature  were  attempted  in  the  following 
series  of  extinct  forms:  Dinichthys  (Arthro- 
dira),  Eryops  (Temnospondyli),  Lahidosavnu 
(Cotylosauria),    Cynognathtu    (Cynodontie), 
Tyrannosaurus  (Theropoda).    The  full  resalts 
of  this  study  will  be  published  elsewhere  by 
Adams,  but  meanwhile  it  may  be  worth  while 
to  record  the  chief  general  conclusions  whidi 
we  have  reached  in  collaboration. 

1.  It  seems  impossible  to  work  out  the  jaw 
musculature  of  Dinichthya  either  on  the 
dipnoan  or  on  the  ordinary  teleostome  bases 
and  a  study  of  the  muscle  areas  by  Adams 
indicates  a  unique  type  of  jaw  movements,  a 
fact  of  no  little  phylogenetic  significance,  in 
view  of  the  disputed  relationships  of  this 
group. 

2.  The  above  mentioned  conclusions  of 
DoUo  and  of  Gregory  regarding  the  origin  of 
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the  temporal  and  antorbital  fenestne  of  reptiles 
are  reinforced  by  much  additional  evidence. 

3.  The  inferred  conditions  of  the  jaw  mus- 
culatare  of  Cynognathus  are  entirely  in  har- 
mony with  the  views  (a)  that  in  the  mammal 
the  back  part  of  the  reptilian  jaw  became 
transformed  into  the  accessory  auditory  ossi- 
cles; (b)  that  the  basal  portion  of  the  mam- 
malian alisphenoid  is  homologous  with  the 
reptilian  pterygoid  as  suggested  by  Watson,' 
while  the  ascending  portion  seems  to  have  been 
derived  from  the  epipterygoid,  as  held  by 
Broom  and  Watson. 

4.  In  the  transitional  pro-mammals  the  rep- 
tilian pterygoid  muscles  pterygoideus  ante- 
rior) became  greatly  reduced  in  correlation 
with  the  reduction  of  the  elements  behind  the 
dentaiy;  a  possible  vestige  of  these  muscles 
may  be  the  tensor  tympani  muscle,  which  runs 
from  the  basicranial  region  to  the  handle  of 
the  malleus.  The  mammalian  internal  and 
external  pterygoid  muscles  are  only  partly 
homologous  with  those  of  existing  reptiles  and 
represent  slips  of  the  capiti-mandibularis 
mass,  develoi)ed  as  the  new  joint  between  den- 
tary  and  squamosal  became  established.  The 
loss  of  the  descending  flange  of  the  reptilian 
pterygoid,  the  secondary  separation  of  the 
pterygoids  along  the  mid-line  and  the  trans- 
formation of  the  reptilian  transpalatine  into 
the  true  mammalian  pterygoid  (as  held  by 
Watson)  all  become  more  intelligible  when 
considered  in  connection  with  the  above-de- 
scribed changes  in  the  musculature. 

6.  As  a  working  hypothesis  it  is  assumed 
that  the  transformation  of  certain  elements  in 
the  temporal  and  occipital  regions  of  early 
Tetrapoda  was  partly  conditioned  by  the 
stresses  induced  upon  the  skull  roof  by  the  jaw 
and  neck  muscles.  Comparison  with  lizards, 
Bphenodon,  etc.,  clearly  indicates  that  the 
prolongation  of  the  parietal  into  a  postero- 
external process  joining  the  true  squamosal 
was  correlated  with  the  squeezing  efPect  of 
the  capiti-mandibularis  and  depressor  mandi- 
bulffi  muscles.  This  may  also  be  responsible 
for  the  appression  and  coalescence  of  the  supe- 

tAnn,  Mag.  Nat,  Hist,  (8),  VoL  VIIL,  Sept., 
1911,  pp.  322-23. 


rior  and  lateral  temporal  elem^its  (supra- 
temporal  and  squamosal),  in  the  early  reptiles. 
The  shifting  of  the  post-parietals  (dermo- 
supraoccipitals)  and  tabularia  from  the  dorsal 
to  the  posterior  aspect  of  the  occiput  was  no 
doubt  influenced  also  by  the  forward  growth 
of  the  neck  muscles  upon  the  occiput. 

W.  K.  Obbgort, 

L.  A.  Adams 

Amsrican  Museum  of  Natusal  Histqbt 


THE   AMEBIC  AN   ASSOCIATION   FOE    THE 

ADVANCEMENT  OF  SCIENCE 
SECTION  I>-MECHANICAL   SCIENCE  AND 

ENGINEEBING 

The  first  seseion  was  held  in  the  morning  of 
Wednesday,  December  30,  in  the  engineering  build- 
ing. Vice-president  Frederick  W.  Taylor  and  Dr. 
Charles  S.  Howe  in  the  chair,  with  an  attendance 
of  about  130.  It  was  announced  that  the  sectional 
committee  had  recommended  for  election  to  the 
general  committee  for  the  office  of  Vice-president, 
Dr.  Bion  J.  Arnold,  of  Chicago.  The  following 
officers  were  elected  by  the  section: 

Member  of  Council — ^Dr.  Budolph  Hering,  of 
New  York  City. 

Member  of  General  Committee — ^Morris  L.  Cooke, 
of  Philadelphia. 

Member  of  Sectional  Committee— -Dt,  Charles  S. 
Howe,  of  the  Case  School  of  Applied  Science. 

The  program  of  the  session  was  as  follows: 
Prineiples  of  Scientific  Management:  D&.  Fred- 

XBiCK  W.  Taylob. 
Which  is  to  Control  Public  Worhs — a  Board  or  a 

Single  Head?:  Mobbis  L.  Cookb. 
The  Improvement  and  Enlargement  of  Transpor- 
tation Facilities:  Oboboe  8.  Websteb. 
A  Study  in  Cleaning  Philadelphia's  City  HaU: 

WiLLiAic  H.  Ball. 

Every  city,  town  and  hamlet  which  owns  a  pub- 
lic building  of  any  kind  is  confronted  with  the 
problem  of  efficient  and  economical  cleaning. 
Public  buildings  are  constantly  growing  in  size 
and  it  is  becoming  more  and  more  possible  to 
handle  the  problems  of  their  maintenance  and 
operation  on  a  technical  basis.  The  fact  that 
after  what  must  be  admitted  to  have  been  a 
crude  study,  extending  over  only  a  few  months,  we 
were  able  to  effect  economies  amounting  to  over 
$30,000  a  year,  or  $100  a  day,  in  the  cleaning  of 
one  public  building,  shows  the  poasibUities.  Ac* 
cording  to  technical  and  other  literature  the  clean- 
ing of  public  buildings  has  be^u  gWen  verj  little 
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eonaideratioiiy  partieolarly  from  an  engineering 
standpoint. 

We  must  look  to  the  development  in  this  field 
of  definite  standards  as  to  both  applianees  and 
methods.  This  standardization  must  be  of  such  a 
character  as  to  be  applicable  wherever  work  of 
this  kind  is  done.  Most  of  our  present  applianees 
and  materials  are  crude  and  the  outgrowth  of  al- 
most no  studj  that  could  be  called  scientific. 
While  there  are  undoubtedly  inherent  difficulties  in 
handling  the  personnel  on  the  same  basis  that  they 
are  handled  in  industrial  establishments,  improve- 
ment in  this  direction  has  been  so  rapid  in  the 
last  few  years  that  we  have  every  reason  to  look 
forward  to  further  radical  improvements  in  this 
direction. 

It  should  be  pointed  out  that  there  are  no  in- 
herent differences  between  the  cleaning  of  pri- 
vate buildings.  Therefore,  in  looking  at  the  whole 
problem  of  cleaning  buildings,  and  judged  by 
what  it  means  both  in  dollars  and  cents  and  in  the 
comfort  of  the  occupants,  the  problem  is  a  proper 
one  for  engineering  attack  and  solution. 

JSxperience  ta  Locating  and  Mapping  Pipes  and 
Vaives  ta  an  Old  Water  Works  System:  Cablb- 

TON  E.  DAVI8. 

The  necessity  for  complete  plans  and  records  of 
pipes  and  valves  in  a  water-works  system  is  evi- 
dent In  many  cities,  too  much  dependence  has  been 
placed  upon  the  memory  of  employees  and  too  little 
stress  has  been  laid  upon  the  importance  of  accu- 
rate and  enlightening  records  so  distributed  as  to 
be  immediately  available  by  as  many  employees  as 
possible. 

In  the  definite  scheme  of  obtaining  and  record- 
ing such  information,  much  spare  time  of  employees 
can  be  used  in  obtaining  data  without  adding  to 
the  general  expense.  The  city  of  Philadelphia  is 
operating  such  a  system  with  reasonable  success. 

New  Water  Supply  Conduit  of  the  City  of  Hart' 
ford  Water  Works:  Caleb  Mills  Baytlul 
The  development  of  a  new  water  supply  for  the 
city  of  Hartford,  Conn.  (pop.  131,000  in  1014), 
comprisee  a  collecting  and  storage  reservoir,  lo- 
cated 14  miles  from  the  city,  with  a  capacity  of  9 
billion  gallons;  a  compensating  reservoir  of  8 
billion  gallons  to  compensate  mill  owners  for  the 
stream  flow  taken  for  the  collecting  reservoir;  a 
pipe  line,  conduit  and  tunnel  from  the  eoUeeting 
reservoir  to  one  of  the  existing  distributing  reser- 
voirs; a  filtration  plant  and  a  large  sixe  main  sup- 
ply line  from  the  distributing  reservoir  to  the  city. 
This  paper  tells  in  detail  of  the  construction  of 
the  3,667  feet  of  concrete  conduit,  2,333  feet  of 


concrete  lined  tunnel^  and  39,660  feet  of  42'iiL 
cast  iron  pipe  line.  The  conduit  is  of  horsBshoe 
section,  cut  and  cover  type  5  ft.  X  4.75  ft  vertical 
and  horizontal  dimensions.  Some  excavation  u 
deep  as  30  feet  in  the  overlying  glacial  drift  was 
necessary.  The  construction  of  the  tunnel  was 
preceded  by  complete  diamond  drill  borings.  The 
geological  structure  encountered  was  a  basalt  lava 
flow  overlying  the  Connecticut  red  sandstone. 

The  construction  of  the  42-inch  cast  iron  pipe 
line  7i  miles  long  is  fully  described.  The  ca&Tasi 
of  the  bids  is  given,  and  an  unusual  way  of  dis- 
criminating between  bids  for  furnishing  steel  and 
cast  iron  pipe,  whereby  15  per  cent  was  added  to 
all  bids  received  for  steel  pipe. 

Latest  Advances  in  Inoffensive  Sewage  Disposal: 

BUDOLPH   HXBINO. 

The  paper  covered  the  latest  advances  made 
towards  obtaining  an  inoffensive  collection  and 
disposal  of  sewage,  which  has  now  reached  prac- 
tically satisfactory  solutions  for  nearly  all  possible 

The  chief  means  to  prevent  all  foul  odors  in  the 
collection  of  sewage  are  to  maint>ain  (1)  a  con- 
tinuous flow  and  no  deposits  and  retentions  of  sew- 
age, (2)  a  frequent  flushing  and  (3)  a  free  air 
circulation  in  all  sewers. 

A  large  number  of  sewer  systems  with  these 
meane  now  continuously  deliver  an  inoffensiTe 
sewage. 

The  means  for  an  inoffensive  final  disposal  of 
sewage  depend  on  the  local  possibilities.  In  nearly 
all  cases  the  solids  and  liquids  require  separate 
treatment 

1.  In  sufficiently  large  masses  of  flowing  water. 
The  liquids  can  be  dispersed  in  them  in  well  known 
proportions  so  that  no  offense  is  possible  and  so 
that  automatic  oxidation  of  organie  matter  takes 
place.  The  solids  can  be  retained  and,  according 
to  their  quantity  and  character,  can  be  treated 
economically  and  inoffensively  in  efficient  ways. 

2.  On  land«  The  liquids  must  be  oxidized  by 
sufficiently  extennve  thin  fllm  surface  contact  with 
bacterial  slime,  as  by  percolation  through  sand, 
gravel  or  broken  stone,  the  surfaces  of  the  grsins 
being  well  covered  with  slime,  and  well  exposed  to 
air  circulationu  The  oxidation  of  all  organic  mat- 
ter may  thus  be  graded  in  degree  and  always  be 
inoffensive. 

The  solids  must  be  collected  under  water  in 
tanks  under  conditions  preventing  putrefaction, 
but  which  cause  a  sufficient  decomposition  by  ba^ 
teria  producing  chiefly  methane  gas  and  esrbon 
dioxide,  both  inoffensive,  and  a  final  sludge  le* 
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sembling  hmnus  soil  in  forestSi  also  iiioifenBiTe. 
This  has  been  made  possible  bj  the  recent  exten- 
siye  introduction  of  Imhoff  tanka  Quite  recently 
it  has  been  found  that  a  daily  mechanical  agita- 
tion of  the  sludge  and  always  maintaining  its 
alkalinity,  materially  hastens  the  decomposition. 

Operation  and  JEffioiency  Beports  from  Water  and 
Sewage  TuriHoation  Plants:  Balph  E.  lawiN. 
In  Pennsylvania  the  state  commissioner  of 
health  is  required  by  law  to  give  a  permit  for  the 
construction  of  all  water  purification  plants  sup- 
plying water  to  the  public  for  domestic  purposes 
and  for  all  municipal  sewage  treatment  plants. 
To  intelligently  issue  a  permit  for  the  construc- 
tion of  such  plants  it  is  necessary  to  have  detailed 
information  concerning  the  efficiency,  manner  of 
operation  and  construction  of  existing  plants. 
The  commissioner  has,  therefore,  created  a  section 
in  the  engineering  division  which,  under  the  di- 
rection of  the  chief  engineer,  inspects  and  tests 
plants  already  in  operation. 

Operation  and  efficiency  reports  should  be  sub- 
mitted to  the  commissioner  of  health: 

1.  That  the  commissioner  may  know  accurate 
records  are  being  kept  by  each  plant. 

2.  To  give  information  for  answering  com- 
plaints from  those  served. 

3.  To  assist  in  locating  the  cause  of  water-borne 
disease  apparently  due  to  public  water  supplies. 

4.  That  information  may  be  at  hand  from  all 
parts  of  the  state,  thus  forming  a  clearing  house 
for  information  from  plants  treating  similar 
waters  or  sewages  and  make  it  possible  to  indi- 
cate the  most  efficient  and  economical  method  of 
treatment  when  considering  improvements,  or  the 
construction  of  new  plants. 

5.  To  allow  checking  results  from  one  plant  with 
another  to  show  inaccuracies  or  carelessness. 

6.  To  give  information  for  interpreting  results 
of  analyses  submitted  by  plants,  those  served,  or 
results  of  samples  analyzed  at  the  commisBioner's 
laboratory. 

7.  To  give  iof  ormation  upon  which  to  base  sug- 
gestions for  the  prevention  of  waste  of  chemicals, 
wash  water,  etc. 

8.  To  assist  in  judging  the  efficiency  of  opera- 
tors in  charge  of  plants. 

9.  To  have  records  at  hand  showing  when  in- 
spections and  tests  are  necessary  and  to  assist  in 
this  work. 

At  the  present  time  in  Pennsylvania  there  are 
115  water  filtration  plants  and  91  sewage  treatment 
plants  in  operation.  Also,  there  are  a  large  num- 
ber of  chemical  dosing  plants  installed  for  the  dis- 


infection of  dangerous  water  supplies  and  insuffi- 
ciently treated  sewage. 

The  New  York  Sewage  Disposal  Sxperimenis  and 
Plant  at  Brooklyn,  N.  Y.:  Gxobox  T.  Haiocond. 
The  experiment  plant  described  in  this  paper 
was  authorized  by  the  Board  of  Estimate  and  Ap- 
portionment of  the  Oity  of  New  York,  $50,000 
being  provided  to  cover  the  cost  One  of  the  most 
difficult  sewage  disposal  problems  which  the  city 
must  solve  is  afforded  by  the  rapidly  progressing 
pollution  of  Jamaica  Bay — a  tidal  reservoir  19.28 
square  miles  in  area  and  very  shallow,  the  situa- 
tion of  an  important  oyster  industry.  The  popu- 
lation contributing  sewage  to  this  bay  u  250,000 
persons,  of  whom  210,000  are  in  Brooklyn.  The 
sewers  are  on  the  combined  plan  and  discharge 
18,000,000  to  22,000,000  gallons  of  dry-weather 
flow  into  the  bay  daily.  Storm-water  flow  from 
the  sewers  at  times  reaches  over  1,000  cubic  feet 
per  second  and  is  very  foul.  One  of  the  principal 
purposes  of  the  experimental  plant  is  to  find  the 
best  means  of  treating  this  sewage. 

The  plan  of  the  experimental  plant  provides  for 
pumping  the  sewage  to  an  elevated  supply  tank, 
from  which  it  is  fed  by  gravity  to  the  experimental 
units.  The  amount  of  sewage  used  by  the  plant  is 
about  1,200,000  gallons  per  day.  The  experimental 
plant  includes  three  Imhoff  tanks  of  varying  size 
and  depth;  six  sprinkling  filter  beds;  one  tank- 
aerator  for  treatment  of  sewage  with  compressed 
air  supplied  by  an  air  compressor;  one  siphon- 
aerator,  which  treats  sewage  by  compressed  air, 
which  is  supplied  by  the  flowing  stream  of  sewage 
through  a  hydraulic  air  compressor  siphon;  one 
gravel  strainer,  or  roughing  filter;  four  settling  or 
sedimentation  tanks;  six  secondary  sedimentation 
tanks;  ten  sludge  drying  beds  of  the  Imhoff  type. 
Various  types  of  screens,  including  a  Biensch- 
Wurl  screen.  Various  experiments  are  also  pro- 
vided for  the  disinfection  of  sewage  effiuents  and 
for  various  methods  of  treating  and  disposing  of 
sludge  and  screenings.  All  of  the  units  of  the 
plants  are  constructed  on  a  working  scale,  each 
one  large  enough  for  testing  the  actual  operation 
conditions  of  a  full-size  plant. 

Some  Considerations  Affecting  tlie  Disposal  of 
Sewage  at  Seaside  Besorts:  Mabshall  B.  Pugh. 
For  a  distance  of  approximately  one  hundred 
and  twenty-five  miles  the  coast  of  New  Jersey  has 
an  almost  continuous  line  of  summer  resorts,  some 
large  and  some  small.  Some  of  the  considerations 
theoretical  and  constructive,  affecting  the  disposal 
of  sewage  at  seaside  resorts  may  be  briefly  stated 
as  follows: 
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Th^  CoUeoiing  SyHem. — (1)  Um  self-deaxiBiiig 
Telooities  where  poaaible,  but  do  not  be  bound  by 
them  when  thej  result  in  a  eoet  ineommenBurate 
with  their  beneflte.  (2)  When  aelf-deansing  veloc- 
ities can  not  be  wisely  adopted,  make  adequate 
provision  for  flushing.  The  sewers  must  be  hept 
clean. 

The  DUpotiU  Plant, — (1)  l%e  plant  must  be 
adapted  to  great  seasonal  variations  in  flow.  (2) 
The  capacity  of  the  ocean  to  digest  and  purify  the 
sewage,  being  the  most  economical  and  effective 
means  of  attaining  this  end,  should  be  made  use 
of.  (3)  Where  bathing  is  an  asset,  the  discharge 
of  crude  sewage  to  sea  is  not  permissible.  (4) 
Single-story  tanks  furnish  in  general  the  method 
beet  adapted  to  treating  the  sewage  of  resorts  be- 
fore its  discharge  to  sea.  (5)  Nuisances  from 
such  effluent  do  not  arise  if  tanks  and  appurte- 
nances are  correctly  planned  and  the  discharge  ef- 
fected through  a  properly  designed  outlet,  at  a 
sufficient  distance  from  shore,  and  in  ten  feet  or 
more  of  water.  (6)  It  would  appear  from  what 
evidence  we  now  possess  that  no  ill  effects  to 
health  result  from  the  proper  discharge  of  such 
effluent.  (7)  Owing  to  the  difficulties  encountered  * 
in  work  along  the  coast  and  under  the  surface  of 
the  ocean,  careful  consideration  must  be  given  to 
durability  and  to  the  means  of  executing  the  work 
called  for  by  the  plans. 

Freiervation  of  Wood:  P.  A.  Maionxn. 

The  railroads  are  said  to  spend  $121,500,000  a 
year  in  cross  ties.  If  all  these  ties  were  treated 
properly  by  a  good  preservative  process,  it  would 
be  possible  to  save  more  than  $450,000,000  in  25 
years.  Wood  is  composed  of  two  principal  parts, 
cellulose  and  sap.  Cellulose  resists  decay  a 
long  time.  The  decay  begins  in  the  si^  and  ex- 
tends to  the  cellulose.  It  is  therefore  urged  that 
some  ways  and  means  of  removing  the  sap  from 
the  wood  be  found.  Many  attempts  have  been 
made  to  render  the  sap  proof  against  decay  with- 
out removing  it,  but  the  result  has  not  been  satis- 
factory. 

The  preservatives  used  in  the  United  States  in 
1913  were:  108,373,359  gallons  of  creosote;  26,- 
466,803  pounds  of  zinc  chloride,  and  3,885,758  gal- 
lons of  other  preservatives.  In  that  same  year 
there  were  153,613,888  cubic  feet  of  timber 
treated  by  all  preservatives.  Of  the  creosote  used 
only  38  per  cent,  was  produced  in  this  country  and 
62  per  cent,  was  imported. 

At  present  30  per  cent  of  the  railroad  ties  are 
treated.     If  a  satisfactory  method  of  impregna- 


tion couM  be  devised  so  that  the  wood  could  get 
the  full  benefit  of  a  thorough  penetration  it  would 
not  be  long  before  all  the  ties  would  be  treated. 
Unfortunately  the  impregnation,  as  carried  out 
now,  does  not  penetrate  the  wood  sufficiently.  In 
experiments  it  was  found  that  one  specimen  from 
which  the  sap  had  been  removed  was  impregnated 
throughout  the  whole  length  of  the  wood;  whilst 
the  other  specimen  of  the  same  kind,  but  whose 
resins  had  not  been  extracted,  was  impregnated 
not  more  than  a  few  inches  from  each  end. 

The  second  session  was  held  on  the  afternoon  of 
Wednesday,  December  30,  Vice-president  Br. 
Frederick  W.  Taylor  and  Mr.  O.  P.  Hood  in  the 
chair,  with  an  attendance  of  about  95.  The  pro- 
gram of  the  session  was  as  follows: 

Municipal  HiffhwayB — a  Problem  in  Mdntenanee: 

William  H.  Gonksll. 

The  three  foremost  problems  involved  in  the 
operations  of  a  highway  department  are:  Organi- 
zation, maintenance  and  construction. 

A  good  organization  is  essential  particularly  in 
so  far  as  maintenance  is  concerned,  as  it  is  prac- 
tically impossible  to  continuously  and  systematie- 
ally  maintain  pavements  and  roads  in  first-elan 
condition,  in  an  economical  manner,  without  a  good 
working  organization  built  up  along  the  lines  best 
adapted  to  cope  with  the  conditions  involved  in  this 
important  branch  of  woric  coming  under  the  juris- 
diction of  a  highway  department.  By  this  it  is  not 
intended  to  give  the  impression  that  the  mainte- 
nance organization  should  be  separated  from  the 
construction,  as  separate  organizations  are  apt  to 
result  in  an  overlapping  of  jurisdiction  and  a 
tendency  to  shift  responsibility,  and  open  up  a 
field  for  unlimited  excuses  as  to  whether  the  con- 
struction or  maintenance  division  is  responsible 
for  any  unsatisfactory  conditions  that  may  arise 
relative  to  the  pavements.  Furthermore,  it  is  ob- 
vious that  the  logical  organization  to  maintain  the 
pavements  is  the  one  that  saw  them  laid  and  is 
familiar  with  every  detail  of  the  construction,  ss 
very  often  a  knowledge  of  apparently  trivial  con- 
ditions in  connection  with  the  construction  bean 
an  important  part  in  the  future  maintenance. 

Boutine  maintenance  includes  such  work  as  the 
regular  street  cleaning  in  municipalities,  and  the 
cleaning  of  country  roads  and  gutters,  and  iny 
other  work  of  this  character  that  is  more  or  less 
routine  and  should  be  performed  under  definite 
schedule.  The  streets  in  the  thickly  populated 
sections  of  the  city  should  be  cleaned  every  day; 
in  less  thickly  populated  sections,  every  other  day; 
every  third  day,  and  so  on  until  we  come  to  the 
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eonntiy  roads  which  should  be  cleaned  once  a 
week,  once  every  two  weeks  and  some  only  once  a 
month,  depending  upon  the  amount  and  character 
of  the  traffic  which  largely  governs  the  frequency 
with  which  the  cleaning  should  be  done.  The 
amount  and  schedule  of  work  and  the  force  neces- 
sary to  perform  it  can  be  determined  upon  in  ad- 
vance and  carried  on  in  a  systematic  manner 
under  a  regular  organization,  more  or  less  mili- 
tary. 

General  maintenance  includes  repairs  to  streets 
and  roads,  and  involves  different  characters  of 
work,  each  requiring  special  knowledge  on  the 
part  of  those  engaged  in  the  actual  performance  of 
the  physical  work  for  which  special  gangs  have  to 
be  organized.  Stone  block,  wood  block  and  brick 
repairs,  for  example,  require  skilled  laborers  who 
have  made  a  specialty  of  this  work  and  are  em- 
ployed under  the  title  of  pavers  and  rammers; 
while  repairs  to  asphalt  and  bituminous  pavements 
must  be  performed  by  men  specially  skilled  in  this 
line  of  work,  in  addition  to  the  necessary  force 
engaged  at  the  mixing  plants.  Macadam  road  re- 
pairs, the  care  of  earth  roads,  and  bituminous  sur- 
face treatments,  also  require  men  specially  trained, 
and  while  it  is  desirable  to  train  the  gangs  for 
each  particular  branch  of  this  work,  such,  for  ex- 
ample, as  bituminous  macadam  built  by  the  pene- 
tration method,  water-bound  macadam,  bituminous 
surface  treatments  and  the  care  of  earth  roads,  the 
three  classifications,  namely,  block  repairs,  bitu- 
minous pavement  repairs  (mixing  method),  and 
macadam,  earth  road  and  bituminous  surface 
treatments,  represent  the  three  branches  into 
which  the  organization  is  usually  divided. 

M€i7u>d9  for  the  Eliminatiofi  of  PoUtics  from  Ad- 

fninigtration  of  Highway  Departments:  Logan 

Waller  Page. 

We  have  a  system,  if  it  may  be  called  such,  of 
public  roads  approximating  2,300,000  miles.  The 
people  as  a  public  corporation  are  yearly  consent- 
ing to  the  expenditure  of  about  $200,000,000  in  a 
haphazard  endeavor  to  make  this  vast  road  invest- 
ment pay.  That  it  is  a  losing  investment,  con- 
ducted on  lines  directly  opposed  to  those  of  the 
best  managed  private  corporations,  is  an  estab- 
lished fact.  It  is  estimated  by  road  experts  who 
have  made  a  careful  study  of  the  various  phases 
of  the  road  question,  that  the  American  people 
yearly  lose  at  least  $50,000,000,  directly  and  in- 
directly, because  of  their  careless  supervision  of 
these  traffic  facilities. 

State  supervision  seems  to  be  the  first  and  most 
effective  step  toward  obtaining  satisfactory  road 


conditions.  But  there  are  certain  evils  for  which 
the  people  of  the  state  should  provide  safeguards 
in  planning  their  system  of  state  road  manage- 
ment: First,  the  appointment  in  each  unit  or  sub- 
division of  only  that  number  of  road  officials  nec- 
essary to  do  the  definite  duties  required  of  each  in 
that  unit,  and  the  necessity  for  distinct  placing  of 
responsibility  for  work  done.  Second,  some  ar- 
rangement should  be  made  whereby  the  road  offi- 
cials shall  give  the  roads  continuous  and  syste- 
matic attention,  instead  of  the  existing  Irregular 
care,  which  has  proved  so  costly  in  the  long  run. 
Third,  the  requirement  of  necessary  qualifications 
which  the  road  official  must  possess  to  discharge 
his  duties  efficiently.  Fourth,  the  demand  that 
wherever  practicable  the  incumbent  of  any  road 
office  shall  be  appointed  because  of  his  qualifica- 
tions, in  this  way  avoiding  election  of  those  who 
may  prove  more  able  politicians  than  engineers. 
Fifth,  road  officials  would  best  serve  the  people  if 
the  term  of  office  were  limited  by  merit,  and  not 
terminated  at  regular  periods.  Sixth,  provision 
should  be  made  for  a  careful  study  of  traffic  needs 
in  the  individual  localities  so  that  political  con- 
siderations may  not  be  the  deciding  factor  in  the 
location  of  road  improvement,  distributing  of  ap- 
propriations, and  appointing  of  needed  officials. 

Illinois  has  recently  made  a  notable  advance 
toward  centralizing  road  control,  and  the  placing 
of  men  on  merit,  as  each  county  engineer  takes  a 
competitive  examination,  and  is  made  an  assistant 
to  the  state  highway  engineer,  thus  providing 
correlation  and  centralized  oversight.  In  fact,  the 
whole  trend  of  state  participation  has  been  toward 
placing  a  broader  scope  of  duties  and  authority  in 
the  central  state  department.  This  continued 
trend,  it  is  hoped,  will  be  one  of  the  main  factors 
in  solving  the  problem  of  supervision,  while  the 
intelligent  application  of  the  merit  system  in  se- 
curing this  skilled  supervision  in  road  work  is  the 
only  promising  method  of  eliminating  politics 
from  road  administration. 

Tlcmt  Inspection  for  Pavements:  JuLms  Abler. 
It  has  been  a  recognized  fact  that  the  complete 
inspection  of  any  engineering  structure  begins 
with  the  materials  to  be  used  in  that  structure, 
and  it  is  safe  to  say  that  this  statement  applies 
with  full  force  to  street  and  roadway  pavements, 
in  which  such  a  wide  variety  of  materials  is  now 
being  used,  and  in  which  the  life  of  the  structiyre 
depends  so  very  largely  upon  the  strength,  dura- 
bility and  suitability  of  the  materials  in  resisting 
the  effects  of  traffic  and  the  atmosphere.  The 
fact,  however,  that  so  many  uncertainties  and  diffi- 
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colties  exist  even  to-daj  in  regard  to  fbdng  the 
desirable  qualities  of  manj  paying  materials  is  a 
certain  indication  that  this  subject  has  not  re- 
ceived the  dose  studj  and  systematie  obserration 
that  its  importance  merits;  furthermore,  while 
there  has  been  too  great  a  tendency  in  some  lines 
to  charge  all  failures  to  the  materials  used,  or 
some  one  of  them,  rather  than  to  the  methods  of 
construction,  it  is  also  certain  that  a  considerable 
proportion  of  failures  in  paving  work  can  still  be 
traced  to  the  use  of  materials,  which,  if  not  actu- 
ally of  poor  quality,  were  unsuitable  for  the  con- 
ditions at  hand. 

The  desirable  scope  of  plant  inspection  must 
first  be  established  before  the  actual  duties  and 
details  can  be  determined.  The  work  may  be  con- 
fined to  the  general  inspection  and  sampling  of 
materials  and  mixtures,  requiring  nothing  more  than 
that  the  contractor  shall  keep  within  the  more  or 
less  broad  limits  of  the  specifications^  but  allow- 
ing him  discretion  and  variations  within  these  lim- 
its. Going  a  step  beyond  this  idea,  the  inspection 
may  be  carried  on  as  actual  plant  control,  in 
which  the  highway  organixation  assumes  the  right 
to  specify  narrower  limits  for  a  given  piece  of 
work  as  to  amount  of  bitumen,  hardness  of  the 
asphaltic  cement,  temperature  of  mixtures,  and 
even  to  some  extent  the  exact  details  of  the 
method  by  which  these  mixtures  are  to  be  ob- 
tained. The  latter  plan,  that  is,  plant  control,  is 
the  logical  one  to  follow  on  standard,  if  not 
patented  pavements  as  well«  from  the  standpoint 
that  the  organization  which  formulates  the  specifi- 
cations should  also  be  most  capable  of  regulating 
their  application. 

Speoifioaiiont  Covering  the  BolUng  of  Boad  CrtuU 

of  Variout  Typet:  Ma  job  W.  W.  Qm>bbt. 

The  assumption  is  made  that  the  contract  and 
specifications  are  to  be  in  the  more  usual  form 
under  which  the  contractor  is  "to  furnish  all  the 
labor  and  materials  and  do  all  the  work." 

Before  proceeding  to  details,  it  seems  necessary, 
for  the  sake  of  clearness,  to  state  certain  general 
principles  in  regard  to  specifications. 

In  the  first  place,  while  it  may  be  necessary 
sometimes  to  restrict  in  details  the  methods  to  be 
followed,  generally  it  will  be  found  more  satisfac- 
tory to  specify  the  results  to  be  obtained  rather 
than  one  exact  method  for  readiing  the  result. 
Elasticity  for  meeting  variations  in  oonditions  en- 
countered will  then  not  be  wanting.  This  is  espe- 
cially true  as  regards  rolling. 

Seeondly:  Where  necessary  the  methods  of  pro- 
ducing the  result  may  be  limited  by  specifie  de- 


scription but  this  should  be  done  only  when  un- 
avoidable for  the  insurance  of  proi>er  results  and 
for  preventing  the  production  of  a  result  which 
will  be  offered  for  acceptance  as  "just  ss  good." 

Thirdly:  For  economic  reasons  as  much  elastie- 
ity  in  the  provisions  for  limits,  in  the  deacriptionfl 
of  the  machinery  or  tools  allowed  for  use,  should 
be  given  as  is  practicable. 

Fourthly:  The  specification  of  the  result  to  be 
secured  should  be  absolutely  definite,  clear,  and  as 
brief  as  may  be  consistent.  The  specification 
should  so  describe  the  product  that  no  more  room 
for  argument  as  to  the  fulfillment  of  the  spedflea- 
tion  will  exist  than  will  be  occupied  by  a  few 
questions  whose  answers  can  and  must  be  deter- 
mined by  scientific  methods,  such  as  physical  or 
chemical  analyses  and  arithmetical  calculations  or 
measurements. 

The  author  cites  the  following  specification  cov- 
ering the  rolling  of  the  second  course  of  a  ma- 
cadam road  as  embodying  the  fundamental  piin- 
ciples  dted. 

Seoond  Cowrse 

"After  the  metal  for  the  second  course  shall 
have  been  spread  to  the  proper  thickness  and 
cross-sections,  it  shall  be  rolled  as  hereinbefore 
provided  under  the  head  of  'First  Course,'  ex- 
cept that  water,  in  connection  with  the  rolling, 
shall  be  used  as  follows:  When  the  rolling  ahall 
have  been  carried  on  to  the  i)oint  where  the  metd 
of  the  second  course  will  not  push  or  'weave' 
ahead  of  the  roller  and  any  depressions  or  nn- 
evennesses  have  been  properly  remedied,  ss  pro- 
vided, the  rolling  shall  be  interrupted  and  a  thm 
layer  of  sand,  screenings  or  other  approved  bind- 
ing material,  shall  be  evenly  spread  over  the  sa^ 
face  of  the  second  course  metal  with  as  little  dis- 
turbance of  the  latter  as  possible.  The  quantity 
of  fine  material  so  applied  shall  be  just  suffident 
to  cover  the  metal  and  care  shall  be  exerdsed  to 
avoid  its  use  in  excess.  Water  shall  then  be 
sprinkled  on  the  roadway  surface  and  the  rollmg 
at  the  same  time  resumed,  the  quantity  of  water 
used  being  such  as  will  prevent  the  fine  material 
f  r<Moi  sticking  to  the  Wheels  of  the  roller.  The 
combined  watering  and  rolling  ehall  be  eontinaed 
•until  the  voids  of  the  metal  diall  become  so  filled 
with  the  finer  partides  as  to  result  in  a  wave  of 
water  being  pushed  along  the  roadway  surf^ 
ahead  of  the  roller  wheeL  The  watering  and  roll- 
ing shaU  then  be  discontinued  until  the  mafadaa 
■hall  have  dried  out.  If  then  the  metal  shall  he- 
gin  to  loosen  and  to  appear  on  the  roadway  sur- 
face, or  if  the  voids  in  the  metal  shaU  H»pear  to 
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be  not  properly  fOled,  the  watering  and  rolling 
shall  be  resumed  with  the  application  of  only  as 
much  additional  line  material  as  may  be  necessary. 
Any  depressions  or  nnevennesses  appearing  during 
the  above  operations  shall  be  remedied  by  the  con- 
tractor as  hereinbefore  provided,  and  when  com- 
pleted the  macadam  shall  be  uniform,  firm,  com- 
pact and  of  at  least  the  thickness  required  and 
shall  have  an  even  surface  nowhere  departing  by 
more  than  one  inch  from  the  grade  and  cross  sec- 
tions shown  on  the  plans.'' 

Life  of  Bond  Issues  for  the  Construction  of  State 
Highways:  E.  P.  Goodrich. 

FinaneiaX  Problems  Involved  in  the  Selection  of  a 
Suitable  Type  of  Boad  or  Pavement:  Joskph 

H.  Ck)NZELMAN. 

The  most  common  methods  of  obtaining  funds 
for  highway  improvements  are:  by  general  tax- 
ation, by  special  taxation,  by  assessments  on  those 
particularly  benefited,  by  bond  issues  and  by  com- 
binations of  these  methods.  A  large  part  of  the 
work  done  by  state  highway  departments  is 
financed  by  appropriations  from  the  general  tax. 

The  paving  work  of  many  cities  in  the  United 
States  is  paid  for  with  money  secured  by  assessing 
the  abutting  property.  Some  revenue  is  collected 
in  this  way  in  a  few  rural  districts.  Special  as- 
sessments are  not,  however,  very  popular  or  just  in 
these  aparsely  settled  sections  because  of  the  large 
extent  of  abutting  property  owned  by  individuals, 
and  the  low  property  value.  Where  assessments 
are  practicable  and  are  paid  immediately,  this 
method  is  an  economical  means  of  financing  high- 
way improvements. 

Bond  issues  have  come  into  general  use  as  a 
means  of  obtaining  money  for  state  and  county 
highway  work,  where  a  large  amount  of  construc- 
tion is  planned.  They  render  large  sums  of  money 
available  for  immediate  use,  making  possible  a 
large  amount  of  improvement  which  probably 
could  not  otherwise  be  financed.  Bonds  have  been 
issued,  however,  in  many  localities  with  little  con- 
sideration of  the  principles  of  economics.  Money 
obtained  in  this  way  has  been  used  to  build  roads, 
parts  of  which,  at  least,  have  worn  out  long  before 
the  bonds  issued  were  redeemable.  In  other  in- 
stances no  provision  has  been  made  for  retiring 
the  bonds. 

Bonds  issued  for  a  period  of  years  not  greater 
than  the  life  of  the  roads  which  are  to  be  built, 
when  proper  provision  is  made  to  retire  them,  is 
certainly  an  economical  method  of  obtaining 
money.  The  conditions  in  some  parts  of  the 
country,  for  example,  in  the  grain  districts,  would 


seem  to  justify  the  issuance  of  bonds  whose  term 
extended  beyond  the  life  of  parts  of  the  highways 
built,  if  money  for  the  work  could  be  raised  in  no 
other  way.  Where  fifty-year  bonds  are  used  to 
finance  the  building  of  roads  or  pavements,  the 
fairest  method,  to  the  present  and  future  genera- 
tions, of  redeeming  the  bonds  and  providing  for 
the  necessary  reconstruction  during  the  life  of  the 
bond,  is  that  method  which  distributes  the  cost  of 
the  improvement  most  evenly  among  those  deriving 
the  benefits.  The  method  which  will  most  closely 
accomplish  this  endeavor  must  provide  for  the 
determination  of  the  life  of  the  several  parts  of 
the  improvement,  and,  on  the  basis  of  this  determi- 
nation, distribute  the  cost  of  the  improvement. 

Preliminary  Surveys   and   Mapping    of   National 

Highways:  Chablbs  Heney  Davis. 

A  national  highway  must  be  interstate.  They 
must  be  located  aloug  the  line  of  densest  popula- 
tion so  they  may  carry  the  heaviest  traffic.  This 
is  between  the  large  cities  and  those  lying  between 
them  on  the  center  line  of  water  sheds.  Fifty 
thousand  miles  of  such  national  highways  will 
serve,  in  the  counties  through  which  they  pass,  88 
per  cent,  of  the  urban  and  53  per  cent,  of  the  rural, 
or  a  total  of  69  per  cent,  of  the  people  of  the 
United  States.  It  is  here  that  the  greatest  rural 
population  and  tonnage  will  be  served  the  best, 
not  by  so-called  radial  roads  from  railroad  sta- 
tions or  towns.  If  a  system  of  100,000  miles  was 
built,  such  roads  would  carry  so  nearly  the  entire 
rural  tonnage  as  to  make  the  balance  negligible. 
The  data  for  locating  such  a  system  has  been  se- 
cured for  the  forty-eight  states.  Seventeen  have 
been  completed,  engraved  and  printed.  Five  more 
are  ready  for  engraving.  Every  named  place  on 
these  highways  will  be  shown,  whether  city,  town, 
village,  hamlet,  post  office  or  otherwise.  Also  ad- 
jacent communities  are  shown.  These  maps  will 
be  standard  and  will  require  but  little  revision  to 
keep  them  accurately  up-to-date.  The  scale  is  such 
that  straightening  or  relocating  a  road  between 
two  places  will  not  require  alteration  of  the  maps. 
If  a  traffic  census  were  taken  on  the  alignment  of 
such  a  mileage  we  would  gain  conclusive  evidence 
as  to  the  correctness  of  the  above  statements  and 
thus  avoid  costly  and  fatal  errors.  When  com- 
pleted these  maps  will  occupy  a  volume  5  in.  X  10 
in.  of  only  100  pages  (50  sheets  10  in.  X  10  in.) 
which  with  44  pages  of  index  of  every  named  place 
will  only  be  i  in.  thick,  including  maps  and  index. 
When  compared  with  maps  available  at  present 
their  usefulness  and  convenience  are  at  once  ap- 
parent. 
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Construction  of  Highways  with  Convict  Labor  in 

West  Virginia:  A.  D.  Williams. 

The  labor  of  the  prisoner  should  not  be  ex- 
ploited for  the  profit  of  a  few  and  to  the  detriment 
of  the  honest  laborer,  but  in  justice  to  the  man  in 
prison  and  to  society  the  prisoner  should  be  given 
some  useful  and  beneficial  employment.  This  em- 
ployment should  be  of  such  a  nature  as  to  give 
back  to  society  in  a  measure  atonement  for  the 
debt  of  transgressing  society's  laws,  so  that  the 
prisoner  will  feel  that  he  has  rendered  a  just  com- 
pensation for  his  own  acts.  The  labor  should  be  of 
such  a  class  as  would  render  the  broadest  serviee 
to  all  of  the  people,  and  not  infringe  upon  the 
rights  of  any  free  laborer  any  more  than  possible. 
But  the  free  laborer  should  not  ask  that  society 
support  an  idle  prison  population  so  that  he  mig^t 
monopolize  all  the  work.  The  free  laborer  has  as 
much  right  to  ask  a  pension,  and  would  do  society 
much  less  harm  in  procuring  a  pension  than  in 
compelling  the  support  of  an  idle  criminal  popula- 
tion which  will  turn  on  to  society  a  weakened 
bunch  of  men.  The  prisoner  for  his  own  good 
must  be  employed.  This  labor  should  be  given 
upon  some  class  of  property  or  the  improvement  of 
some  class  of  property  held  in  common  by  all  the 
people.  Therefore,  improvement  upon  the  public 
roads  is  a  class  of  development  that  benefits  every- 
body. This  is  public  property,  improved  for  public 
advancement,  and  the  prisoner  being  a  public 
charge  can  here  be  justly  used  for  the  public's 
good. 

The  great  good  that  can  come  to  the  public  from 
the  use  of  any  prisoner  or  prisoners  is  not  his 
labor,  but  is  the  improvement  of  the  individual  by 
making  of  him  a  useful  and  beneficial  citizen. 
An  investigation  on  the  part  of  the  writer  reveals 
that  men  or  prisoners  worked  in  the  open  air  under 
a  ^tem  wherein  appeals  can  be  made  to  the  bet- 
ter manhood  in  their  natures  make  better  citizens 
than  those  employed  in  confinement. 

West  Virginia  has  a  law  which  provides  that  the 
prisoner  may  elect  to  labor  prior  to  his  trial  in  case 
he  is  denied  bail  and  is  unable  to  give  bond.  This 
is  a  humane  step  and  offers  an  opportunity  for  the 
man  who  has  been  wrongly  accused  to  keep  up  his 
muscles  and  to  provide  in  a  measure  for  his  fam- 
ily while  being  detained.  The  law  at  the  present 
only  permits  payment  of  50  cents  per  day  if  re- 
leased or  gives  a  credit  of  $1.00  per  day  on  fine  if 
convicted.  The  writer  believes  that  this  should  be 
made  a  credit  of  $1.00  in  case  of  release.  The 
writer  further  believes  that  prisoners  who  work 
upon  their  honor  and  give  good  service  should  re- 


ceive a  wage  which  should  be  retained  until  the 
expiration  of  the  sentence  or  in  case  of  needy  fam- 
ilies be  given  to  them.  Because  a  man  has  trans- 
gressed a  law  and  is  deprived  of  his  liberty  is  no 
reason,  why  he  should  not  retain  his  responBibility 
to  his  family  and  society  eixould  give  him  this 
privilege  because  oftentimes  the  innocent  wife  and 
children  are  punished  more  than  the  man  in 
prison. 

UtUisation  of  Short-term  Convicts  for  Sighwaf 

Work  in  Georgia:  James  L.  Stanfobd. 

To  secure  accurate  data  to  form  a  basis  for  the 
investigation  of  road  work  for  misdemeanant  con- 
victs, a  questionnaire  was  prepared  and  sent  to 
every  county  in  Georgia  and  the  results  obtained 
are  presented  in  a  condensed  form  in  this  prelim- 
inary report. 

The  State  Prison  Commission  reports  that  prae- 
tically  all  of  the  misdemeanant  and  felony  conviets, 
with  the  exception  of  the  women  and  those  in  poor 
health,  are  employed  in  some  phase  of  highway 
work;  2,441  misdemeanant  and  2,740  felony  con- 
victs were  worked  by  124  counties  during  1914. 

Begardless  of  the  kind  of  work  undertaken  by  a 
convict  gang,  the  following  factors  will  be  in- 
volved, the  usual  interest  on  the  first  cost  and  de- 
preciation of  the  equipment  of  the  annual  expense 
of  maintaining  the  convicts.  The  economical  eola- 
tion is  to  so  adjust  the  size  of  road  gang  as  to 
render  the  sum  of  these  factors  a  minimum. 

According  to  reports  received  and  actual  experi- 
ence, which  may  be  said  to  have  passed  the  experi- 
mental stage,  a  guard  can  most  economically  and 
advantageously  handle  fifteen  men.  The  number 
of  units  composing  a  gang  should  be  proportion- 
ately determined  by  such  factors  as  the  expense 
per  man,  mileage  of  roads  to  be  constructed  and 
repaired,  the  character  of  the  work  to  be  done,  the 
class  of  men  in  the  gang,  and  the  equipment  pro- 
vided. The  expense  per  man  both  as  to  food  and 
guarding  at  night  increases  rapidly  as  the  number 
of  men  in  a  gang  falls  below  thirty  and  decreases 
just  as  rapidly  as  the  gang  increases  by  units  up 
to  a  certain  limit.  One  night  guard  can  handle  a 
camp  of  ninety  convicts  quite  easily  since  the  day 
guards  sleep  near  by  and  are  ready  to  give  him 
assistance  at  any  time.  The  guards  act  as  road 
foremen,  hence  the  expense  of  employing  foremen 
is  obviated  and  balanced  by  guard  hire.  The 
guards  should  be  hired  at  a  stipulated  amount  and 
their  wages  gradually  raised  as  they  become  more 
efficient  foremen.        Abthub  EL  Blanohabo, 

Secretary 

{To  he  continued) 
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DISEASE  BESISTANCE  IN  PLANTS^ 

The  control  of  fungous  diseases  in  plants 
may  be  effected  in  three  different  ways:  (1) 
By  killing  the  parasite  before  it  enters  the 
host,  (2)  by  curing  the  diseased  plants,  and 
(3)  by  growing  disease-resistant  varieties  of 
cultivated  plants  or  making  the  susceptible 
varieties  resistant  So  far  the  first  method 
is  the  one  most  generally  followed,  the 
means  employed  depending  on  the  nature 
of  tile  fungus. 

It  is  easier  to  protect,  the  host  from  a 
fungus  which  combines  a  highly  developed 
parasitic  character  with  alternation  of 
hosts  than  from  one  which  spends  its  entire 
life  cycle  on  the  same  host.  For  example, 
when  rust  {BcBsteUa  canceUata)  appears 
in  a  pear  orchard  the  danger  from  it  may  be 
done  away  with  by  removing  all  juniper 
trees  from  the  neighborhood,  the  juniper 
being  the  host  for  the  alternate  stage  of  the 
fungus  (Oymnosporangium  sabituB).  The 
same  measure  may  be  adopted  in  the  case 
of  red  rust  of  wheat  (Puccinia  graminis) 
in  countries  in  which  the  fungus  does  not 
reinfect  directly  the  wheat  but  grows  in  the 
spring  on  the  barberry  (Berberis).  This 
disease  has  practically  disappeared  from 
Germany  since  the  removal  of  all  barberry 
and  mahonia  bushes  from  the  vicinity. 

The  destruction  of  a  fungus  living  on  one 
host  only  is  more  difficult  because  of  the 
fact  that  this  may  necessitate  the  destruc- 
tion of  all  diseased  plants  or  parts  of  them, 
an  undertaking  which  could  hardly  be  car- 
ried out  completely.    However,  if  carried 

^A  lecture  delivered  bj  invitation  at  the  uni- 
versities of  California,  Wisconsin,  Minnesota  and 
Cornell,  and  the  Iowa  Agricultural  College,  in  Oc* 
tober,  1914. 
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out  thoroughly  and  before  the  parasite  has 
reached  too  advanced  a  stage  of  develop- 
ment this  method  may  be  crowned  with  suc- 
cess. A  striking  example  of  this  is  the  con- 
trol of  pear  blight  in  the  Bogue  Biver 
Valley,  Oregon.  In  this  region  the  disease 
has  been  kept  within  bounds,  while  in  the 
Eastern  States  it  was  permitted  to  gain  a 
foothold  and  is  now  a  calamity. 

The  spraying  of  potatoes  against  Phy- 
tophthora  infestans,  by  which  the  fungus  is 
destroyed  before  it  is  able  to  penetrate  the 
tissues  of  the  host,  may  be  included  in  this 
class  of  control  measures.  Another  example 
is  the  destruction  of  the  smut  spores,  which 
cling  to  the  outer  covering  of  the  grain,  in 
the  case  of  stinking  smut,  for  instance. 

It  is  a  more  difiScult  task  to  cure  a  plant 
already  diseased  than  to  prevent  the  dis- 
ease, and  only  in  rare  cases  is  the  method 
of  cure  known,  the  reason  for  this  being 
that  plants  are  not  organized  like  animals, 
and  in  most  cases  it  is  impossible  to  influ- 
ence a  central  system.  The  cure  of  fungus 
diseases  of  different  trees  by  giving  the 
roots  an  abundant  water  supply  is  an  ex- 
ample of  treatment  based  on  the  principle 
that  many  fungi  are  unable  to  grow  in 
tissues  which  show  a  high  water  pressure. 
In  dry  soils  the  water  content  is  kept  on  a 
low  basis  and  this  favors  the  attacks  of  the 
fungus. 

Another  example  of  the  curing  of  the 
plant  is  the  hot-water  method  of  seed  treat- 
ment for  loose  smut  of  wheat  and  barley, 
this  treatment  being  founded  on  the  de- 
struction of  the  fungus  germs  within  the 
seed. 

We  now  come  to  the  third  method  of  dis- 
ease control,  that  is  the  use  of  disease- 
resistant  plants.  The  importance  of  this 
method  is  well  understood  by  both  scientists 
and  growers,  but  the  application  of  the 
principle,  it  must  be  confessed,  is  in  its 
infancy. 


Utilization  of  the  factor  of  immunity  in 
disease  control  may  be  divided  into  two 
parts,  that  is  the  breeding  of  resistant 
plants  and  the  artificial  immunization  of 
plants.  From  a  scientific  point  of  view, 
however,  both  of  these  rest  on  the  same 
basis. 

Before  a  disease-resistant  race  can  be 
bred  resistant  individual  plants  must  be 
found.  It  is  a  well-known  fact  that  in  the 
vegetable  kingdom  closely  related  species 
suffer  in  different  degrees  from  attacks  of 
the  same  parasite.  The  difference  in  resist- 
ance of  the  various  species  of  one  of  onr 
most  important  cultivated  crops,  wheat,  is 
unusually  prominent,  as  shown  by  the  re- 
searches of  Wawelow.  Of  the  eight  botan- 
ical species  which  are  generally  thought  to 
have  produced  the  cultural  varieties  of  our 
wheat,  Triticum  wlgare,  T.  compactum 
and  T.  spelta  are  attacked  by  red  rust; 
T.  durum,  T.  pdonicum,  T,  iurgidum  and 
T.  monococcum  are  resistant;  the  western 
European  varieties  of  T.  dicoccum  are 
resistant,  and  the  eastern  varieties  of 
Turkestan  are  liable  to  rust.  T.  dicoccum 
dicoccoides,  which  was  found  in  Palestine 
some  years  ago  and  which  has  sometimes 
been  regarded  as  the  ancestor  of  our  com- 
mon cultivated  wheat,  T.  sativum,  is  also  a 
non-resistant  species. 

The  varying  susceptibility  of  species  of 
the  same  genus  makes  it  possible  to  substi- 
tute for  highly  susceptible  species  others  of 
nearly  equal  cultural  value  which  are  less 
susceptible  or  resistant.  In  the  case  of  the 
coffee  plant  very  good  results  have  been  ob- 
tained by  this  means.  It  is  well  known  that 
Coffea  arabica  was  completely  destroyed 
throughout  the  Asiatic  tropics  by  the  rust 
fungus  Hemileia  vastatrix.  The  related 
African  species  C  liberica  appeared  to  be 
resistant  to  the  disease  and  was  brought 
under  cultivation  in  the  entire  territory  in 
which  C.  arabica  had  been  grown  and  ia 
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which  coffee  culture  was  possible.  The  im- 
munity of  this  variety,  however,  proved  to 
be  of  an  unstable  nature,  and  as  a  conse- 
quence the  growers  were  obliged  to  import 
C.  robusta,  a  species  having  lower  commer- 
cial value,  from  the  virgin  forests  of  Africa. 
Because  of  the  fact  that  C,  liberica  pro- 
duces beans  of  much  poorer  quality  than 
C.  arabica  and  C,  robusta  beans  of  a  poorer 
quality  than  C,  liberica  their  substitution 
was  of  restricted  value,  but  it  saved  the 
valuable  coffee  industry  in  some  regions 
from  ruin. 

The  maintenance  of  profits  with  the  infe- 
rior coffee  is  made  easier  by  the  degenera- 
tion of  taste  among  civilized  people — the 
result  of  standardization  in  all  branches  of 
life.  The  average  man  to-day  lacks  the 
faculty  of  determining  whether  his  beef 
was  cut  from  a  Holstein  or  a  Hereford, 
whether  the  fowl  on  his  table  was  fed  with 
barley  or  oats,  whether  a  wine  is  natural  or 
sugared,  or  whether  the  coffee  he  drinks  is 
C.  arabica,  C.  liberica  or  C.  robusta. 

Even  though  the  value  of  the  resistant 
plant  is  lower,  as  in  the  case  of  the  ex- 
amples cited,  the  possibility  of  improving 
the  variety  still  remains.  Two  methods 
may  be  used  toward  this  end,  that  is  graft- 
ing a  non-resistant  on  a  resistant  variety 
or  crossing  the  two.  The  first  was  fol- 
lowed in  dealing  with  Phylloxera  of  the 
vine  in  Europe.  The  European  vineyard- 
ists  grafted  their  own  highly  cultivated 
varieties  on  the  roots  of  the  American  vine, 
which  latter  resists  the  attacks  of  the  par- 
asite, and  in  this  way  produced  a  vine  com- 
bining the  requisite  wine-producing  quali- 
ties of  the  European  vine  with  the  disease 
resistance  of  the  American  vine.  In  view 
of  these  facts  it  would  seem  easier  to  re- 
place the  European  vine  with  the  Ameri- 
can, but  this  is  not  practicable,  because 
under  European  conditions  of  climate  it 
is  not  possible  to  prepare  wine  from  Amer- 


ican species.  The  grafted  vine  is  only  an 
imperfect  substitute,  because  its  life  is  of 
short  duration  and  the  labor  of  grafting 
makes  its  culture  expensive. 

As  the  grafted  vines  are  heavy  bearers, 
the  disadvantages  from  their  use  are  not 
felt  as  keenly  in  France,  where  the  aim  of 
the  viticulturist  is  to  produce  large  quan- 
tities of  wine,  as  in  Germany,  which  aims 
to  produce  ** quality  wines."  The  really 
first-class  wines  are  produced  from  vines 
which  are  permitted  to  grow  only  a  few 
grapes,  and  this,  coupled  with  the  fact 
that  the  quality  of  wine  improves  with  the 
age  of  the  vine,  shows  that  the  cultivation 
of  grafted  vines  is  more  impracticable  in 
Germany  than  in  France. 

Another  method  of  improving  disease- 
resistant  wild  species  and  preparing  them 
for  cultivation  is  illustrated  in  the  case  of 
sugar  cane.  In  the  eastern  part  of  Asia 
this  plant,  especially  the  high  sugar-pro- 
ducing varieties,  is  subject  to  the  so-callecl 
sereh  disease,  the  nature  of  which  is  still 
unknown.  In  British  India,  however,  the 
wild  resistant  Chunee  cane  was  found,  but 
it  had  too  much  fibrous  substance  to  be  suit- 
able for  sugar-producing  purposes.  Sev- 
eral hundred  crosses  were  made  between 
it,  on  the  one  hand,  and  the  Cheribon,  on 
the  other.  As  a  result  of  this  crossing,  sev- 
eral hybrids  were  obtained  which  produce 
the  maximum  amount  of  sugar  and  are  at 
the  same  time  resistant  to  the  disease.  Aa 
sugar  cane  is  propagated  by  using  its  veg- 
etative parts,  that  is  parts  of  the  stem, 
these  qualities  can  be  readily  preserved. 
Notwithstanding  these  favorable  results, 
however,  our  experience  with  sugar  cane 
has  proved  that  its  ''immunity"  is  not 
permanent,  but  diminishes  in  the  course  of 
cultivation,  and  the  same  is  true  in  the 
case  of  the  two  varieties  of  coffee  men- 
tioned, the  disappearance  of  immunity  in 
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these  being  relatively  rapid.  No  guaran- 
tee of  future  disease  resistance  has  been 
found  in  either  the  hybrids  or  in  the  wild 
species. 

Not  only  do  closely  related  species  show 
a  difference  in  susceptibility  to  disease, 
but  varieties  and  races  of  the  same  species 
behave  differently  in  this  respect  An  ex- 
ample of  this  is  Triticum  dicoccum,  one 
variety  of  which,  as  already  stated,  is  re- 
sistant to  rust  and  the  other  non-resistant. 
Additional  examples  are  T.  vulgare,  a  few 
varieties  of  which  are  resistant;  certain 
varieties  of  potatoes  with  reference  to 
Phytophthora  infestans;  Pinus  sylvestris 
with  reference  to  Lophodermium  pinastri; 
and  other  cultivated  plants.  This  differ- 
ence in  disease-resistance  between  races  of 
the  same  species  is  of  far  greater  impor- 
tance than  the  difference  between  two  spe- 
cies, because  generally  there  is  greater  sim- 
ilarity between  the  cultural  value  of  the 
two  races. 

The  occurrence  of  healthy  plants  among 
diseased  ones  is  not  absolute  proof  of  the 
resistance  of  such  plants,  and  therefore  to 
make  sure  of  the  immunity  of  any  special 
strain  careful  experiments  are  necessary. 
It  is  not  enough  to  raise  a  number  of  plants 
of  an  apparently  resistant  strain  in  a  cer- 
tain place.  The  question  of  resistance 
should  be  investigated  from  the  beginning 
on  the  broadest  basis.  One  of  the  princi- 
pal things  necessary  is  to  expose  the  re- 
sistant plants  to  the  fungus  causing  the 
disease  to  which  they  appear  to  be  resist- 
ant. In  the  case  of  fungi  which  live  in 
the  soil,  such,  for  instance,  as  the  fungus 
causing  stinking  smut,  the  first  requisite  is 
to  determine  whether  they  are  present  and, 
if  not  present,  to  introduce  them,  while  in 
the  case  of  fungi  spread  by  the  wind,  such 
as  those  causing  rust  and  mildew,  the  in- 
fection should  be  induced  either  naturally 
or  artificially. 


The  presence  of  the  fungus,  however,  is 
only  one  factor  in  the  experiment.  The 
second  factor  is  the  disposition  of  the  host 
plant,  that  is,  its  internal  qualities,  which 
makes  infection  possible.  The  third  fac- 
tor is  the  coincidence  of  the  infection 
period  with  the  susceptible  condition  of 
the  host.  When  all  of  these  factors  are 
present  the  possibility  of  infection  is  cer- 
tain, and  only  under  such  circumstaaces 
will  the  results  be  reliable. 

Fluctuation  in  the  prevalence  of  fun- 
gous plant  diseases  is  due  to  the  presence 
or  absence  of  proper  conditions  for  the  de- 
velopment of  the  fungi  causing  them. 
For  instance,  loose  smut  appears  to  a  very 
serious  extent  in  certain  summers,  and 
naturally  it  would  be  expected  to  be  still 
more  prevalent  the  succeeding  summer. 
The  fact  is,  however,  that  although  spores 
in  sufficient  quantity  to  infect  all  the  flow- 
ers in  the  field  were  scattered,  the  disease 
may  be  much  less  serious,  the  reason  be- 
ing that  the  plant  was  not  in  Uie  proper 
stage  a  sufficient  length  of  time  to  receive 
the  infection,  or  in  other  words  the 
weather  conditions  caused  too  rapid  wither- 
ing of  the  flowers  to  permit  infection. 

The  effect  of  different  conditions  on  the 
relation  of  host  and  parasite  makes  it  nec- 
essary that  investigations  to  determine  the 
resistance  of  strains  shall  be  carried  on 
not  only  for  a  number  of  years,  but  also  in 
different  localities.  Even  under  such  cir- 
cumstances the  outcome  may  be  uncertain. 
In  many  cases  inunune  forms  when  culti- 
vated prove  to  be  only  partly  immune. 

The  best  opportunity  for  finding  im- 
mune strains  is  afforded  by  diseases  which 
are  of  regular  occurrence.  In  such  cases 
it  is  possible  to  find  with  a  degree  of  cer- 
tainty forms  jvhich  are  immune  in  a  cer- 
tain locality,  but  while  such  experiments 
may  give  results  of  practical  value,  the 
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problem  of  immunity  can  not  be  solved  in 
this  way. 

The  third  way  to  obtain  immune  forms 
is  to  select  resistant  individuals  and  from 
them  breed  pure  strains.  In  the  case  of 
many  diseases,  although  certainly  not  in 
all,  healthy  individual  plants  are  found 
in  the  diseased  plots,  and  the  breeding  of 
immune  strains  from  these  individuals 
would  seem  to  be  very  simple,  but  experi- 
ence has  taught  the  contrary.  All  the  fac- 
tors pointed  out  in  connection  with  the  se- 
lection of  immune  forms  must  be  reckoned 
with,  but  in  a  still  greater  degree.  So  long 
as  the  appearance  of  the  disease  is  the  only 
criterion  by  which  to  determine  the  sus- 
ceptibility of  the  plants  to  disease  the  ex- 
perimenter is  exposed  to  all  kinds  of  un- 
known influences. 

Several  attempts  to  breed  kinds  of  wheat 
immune  to  stinking  smut  have  been  made 
without  any  real  results.  The  question  of 
producing  such  kinds  is  of  great  impor- 
tance, especially  for  the  United  States.  In 
the  large  wheat  areas  of  Idaho  and  eastern 
Washington,  for  instance,  stinking  smut 
is  very  serious,  not  infrequently  causing 
a  loss  of  twenty-five  per  cent,  of  the  crop. 
Inspection  of  seed  in  that  state  discloses 
the  fact  that  a  large  part  of  it  is  covered 
with  the  smut  spores,  and  treatment  of  the 
seed  with  copper  sulphate  is  said  to  be 
useless  because  the  soil  is  so  badly  in- 
fected. In  many  European  countries, 
however,  smut  has  been  completely  con- 
trolled. 

In  the  case  of  smut  the  possibility  of  in- 
fection, as  far  as  the  fungus  is  concerned, 
is  very  great.  As  infected  plants  are  in 
general  not  very  productive  on  account  of 
the  seed  being  destroyed  by  the  fungus,  it 
might  be  supposed  that  smut-resistant 
plants  would  propagate  well  and  that  the 
strains  would  become  immune.  This,  how- 
ever, is  not  the  case,  and  it  shows  that  the 


breeding  of  smutless  wheat  by  selection  of 
healthy  individuals  has  little  Chance  of 
success,  a  fact  which  has  been  proved  by 
experiments  already  made.  That  this  is 
an  impossibility,  however,  can  hardly  be 
stated  definitely,  but  success  could  be  ob- 
tained, if  at  all,  only  after  tremendous 
amount  of  labor  in  breeding  and  trying 
hundreds  of  forms  or  by  fortunate  acci- 
dent. 

It  will  be  remembered  that  Orton  by  this 
method  of  breeding  succeeded  in  obtaining 
varieties  of  cotton  and  watermelon  resist- 
ant to  Fusariwm  wilt.  As  the  original  re- 
sistant individuals  found  in  the  field  gave 
too  small  yields,  he  crossed  them  with  pro- 
lific varieties  and  in  this  way  combined 
the  disease  resistance  of  the  one  parent 
with  the  productivity  of  the  other.  A 
similar  thing  was  done  by  Bolley  with  flax 
and  by  L.  E.  Jones  with  cabbage,  both  of 
whom  bred  wilt-resistant  varieties  by  selec- 
tion. In  the  case  of  wheat,  it  is  the  opinion 
of  the  writer  that  there  would  be  better 
chance  of  breeding  smut-resistant  varieties 
if  strains  rather  than  individual  plants  were 
selected  and  crossed  with  productive  vari- 
eties. Orton  very  successfully  selected  a 
certain  variety  of  cowpea  resistant  to  wilt 
disease  and  root  knot,  that  is,  the  iron  cow- 
pea  grown  in  South  Carolina,  and  crossed  it 
with  a  more  desirable  variety.  By  this 
means  also,  that  is  by  selecting  certain  va- 
rieties, some  of  the  PhytophthororT^mi' 
ant  varieties  of  potatoes  were  obtained, 
and  probably  also  the  square  head  wheat 
which  shows  immunity  to  Pucdnia  tritu 
cina. 

Next  to  field  experiments,  those  in  the 
laboratory  might  aid  in  the  discovery  of 
resistant  varieties  of  cultivated  plants. 
Such  experiments  have  advantages  over 
those  in  the  field  and  are  practical  in  case 
of  diseases  caused  by  parasites  that  may 
be    grown    artificially    in    pure    cultures. 
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The  greatest  advantage  of  the  laboratory 
experiments  is  that  in  them  the  experimen- 
tal plants  may  be  infected  at  any  time  and 
under  any  conditions.  The  plants  may 
be  kept  dry  or  wet  and  under  different 
temperatures,  they  may  be  fed  in  differ- 
ent ways,  and  the  factors  of  growth  may 
be  influenced  within  wide  limits.  Under 
such  conditions  the  optimum  of  infection 
may  be  determined  for  different  varieties. 

The  results  of  laboratory  experiments 
frequently  differ  greatly  from  those  of 
field  experiments.  For  instance,  in  Wawe- 
low's  field  experiments  Triticum  durum, 
T,  polonicunt  and  T.  turgidum  were  re- 
sistant to  Erysiphe  graminis,  but  in  his 
greenhouse  experiments  they  became  in- 
fected with  this  disease.  Reed's  experi- 
ence in  this  respect  was  similar  to  that  of 
TVawelow.  It  is  the  opinion  of  the  writer 
that  the  host  plants  were  strongly  influ- 
enced by  circumstances,  but  Wawelow  at- 
tributes the  different  results  to  favorable 
conditions  in  the  greenhouse  for  the  de- 
velopment of  large  quantities  of  conidia. 

Such  unbalancing  of  the  host  is  not  in- 
frequent and  in  the  natural  environment 
is  due  to  extreme  weather  conditions. 
Some  species  of  Ribes  are  known  to  be  im- 
mune to  the  aecidium  of  the  pine  blister 
rust  {Peridermium  strohi),  but  these  spe- 
cies may  be  infected  and  form  aecidia 
under  a  bell  jar.  In  the  field  the  leaves 
are  infected,  this  being  shown  by  the  de- 
velopment of  slight  yellow  patches,  but 
the  fficidia  never  appear.  The  same  is 
true  in  the  case  of  some  varieties  of  wheat 
with  regard  to  Puccinia,  according  to 
Fraser,  on  account  of  the  thickness  of  the 
cuticle.  This  partial  immunity  is  satisfac- 
tory for  practical  purposes,  and  while  par- 
tially immune  plants  suffer  in  a  small  de- 
gree through  reduction  of  the  assimilating 
surface,  they  do  not  increase  the  danger 


of  spreading  the  rust,  as  they  form  no  new 
sources  of  infection. 

Although  some  very  profitable  results 
have  been  obtained,  as  already  shown, 
from  the  inmiunity  methods  discussed,  the 
problem  of  immunity  should  be  solved  in 
a  different  way.  Immunity  must  not  be 
regarded  as  the  only  definite  point  to  be 
studied.  In  the  case  of  every  special  dis- 
ease efforts  should  be  made  to  determine 
the  causes  of  resistance.  That  immunity 
from  different  diseases  is  due  to  different 
causes  is  clear  and  the  factors  which  de- 
termine this  must  now  be  sought. 

The  cause  of  immunity  of  wheat  and 
barley  from  loose  smut  is  among  the  sim- 
plest. From  the  investigations  of  Hecke 
and  Brefeld  it  is  known  that  the  smut 
spores  are  carried  by  the  wind  to  the 
stigma  and  that  there  they  germinate  and 
find  their  way  to  the  ovule  through  the 
pollen  tubes.  As  is  generally  known,  there 
are  varieties  of  wheat  which  have  closed 
flowers,  which  means  that  fertilization 
takes  place  within  the  glumes.  In  such 
cases  the  smut  spores  can  not  reach  the 
stigmas  at  the  proper  time,  and  therefore 
infection  can  not  take  place.  In  this  case, 
therefore,  by  investigating  the  question  of 
flowering  the  problem  of  resistance  can  be 
solved  without  artificial  infection.  Many 
of  the  intermediate  stages  which  exist  be- 
tween immune  and  susceptible  races  may 
be  detected  by  close  observation.  In  like 
manner  several  races  of  rye  show  differ- 
ent degrees  of  susceptibility  to  eigot 
{Claviceps  purpurea) ,  the  resistance  be- 
ing least  in  those  having  a  long  flowering 
period. 

The  channel  from  the  calyx  to  the  car- 
pels is  open  in  many  varieties  of  pears. 
Such  varieties  are  susceptible  to  infection 
by  Fusarium  putrefaciens,  as  Osterwalder 
has  shown.    The  varieties  without  the  open 
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ehannel  are  protected  against  this  means 
of  infection. 

The  habitus  of  a  plant  may  influence 
its  disease  resistance.  An  instance  of  this 
is  the  potato  with  reference  to  the  late 
blight  {Phytophthora  infestans).  Infec- 
tion of  the  potato  vine  with  this  disease  is 
caused  by  the  conidia  being  carried  to  the 
leaves  by  the  wind.  The  conidia  remain 
on  the  leaves  until  a  drop  of  water  causes 
them  to  liberate  their  zoospores.  These 
swim  around  in  the  water  for  some  time, 
then  drop  their  cilia,  germinate,  and  send 
a  hypha  into  a  stoma.  Passing  through  a 
potato  field  shortly  after  a  heavy  rain,  it 
will  be  observed  that  the  leaves  of  some 
sorts  dry  within  half  an  hour,  while  others 
remain  wet  for  several  hours.  Generally 
the  quick-drying  varieties  are  less  suscept- 
ible to  the  disease  than  the  slow-drying 
varieties.  Slow  drying  is  the  result  of  the 
plant's  habit  of  growth,  which  hinders  the 
evaporation  of  the  rain  drops.  Such 
plants  have  flat  leaves.  Small,  hairy 
leaves,  as  well  as  an  airy,  open  growth  of 
the  whole  plant,  facilitate  drying.  It  is  pos- 
sible that  the  arrangement  of  the  stomata 
also  may  exert  an  influence  on  the  attack  of 
the  fungus. 

In  the  case  of  the  grape  leaf  the  ar- 
rangement of  the  stomata  is  of  great  impor- 
tance. For  a  long  time  it  was  not  known 
why  spraying  with  Bordeaux  mixture  did 
not,  in  all  cases,  prevent  the  attack  of  Pero- 
nospora.  Finally,  however,  Ruhland  and 
Miiller-Thurgau  explained  this  by  show- 
ing that  in  the  grape  leaf  the  stomata  are 
formed  only  on  the  under  surface.  Spray- 
ing of  the  grape,  therefore,  can  be  effec- 
tive only  when  the  spray  mixture  reaches 
the  under  surface  of  the  leaves,  and  this 
fact  must  be  borne  in  mind  when  dealing 
with  fungi  which  enter  the  leaf  through 
the  stomata.  A  similar  thing  was  ob- 
served   by    the    writer's    assistant.    Dr. 


Pietsch,  whose  investigations  have  not  yet 
been  published.  He  found  that  the  resist- 
ance of  some  Remontant  carnations  is  due 
to  the  form  of  the  stomata,  which  makes  it 
impossible  for  the  hyphae  to  penetrate 
them.  In  some  cases,  however,  the  hyphas 
can  not  produce  infection  even  though 
they  penetrate  the  stomata.  In  the  case 
of  cereals  immunity  from  rust  is  independ- 
ent of  the  stomata. 

In  cruciferous  plants  the  water  pores 
are  the  avenues  of  entrance  for  many  bac- 
terial diseases.  The  relation  between  their 
form  and  disease  resistance,  however,  has 
not  yet  been  established. 

As  may  be  seen  in  the  case  of  the  potato, 
the  lenticels  as  well  as  the  stomata  may 
influence  immunity.  The  scab  fungus 
{Oospora  scabies)  after  penetrating  into 
the  outer  layers  of  the  potato  establishes 
itself  in  the  lenticels  and  causes  the  sur- 
rounding tissues  to  produce  an  abnormal 
corky  growth.  Bacteria  also  may  enter 
the  lenticels,  especially  when  on  account 
of  moist  conditions  the  tissues  are  form- 
ing callus.  This  callus,  however,  does  not 
form  a  sufficient  protection,  and  softened 
tissue  and  even  decaying  spots  result. 

The  lenticels  are  developed  very  differ- 
ently in  different  varieties  of  potatoes,  and 
it  is  therefore  important  that  the  relations 
between  them  and  resistance  to  scab  and 
bacterial  rot  be  investigated. 

The  condition  of  the  cuticle  may  influ- 
ence infection,  as  shown  by  the  behavior 
of  cereal  seedlings  in  resisting  smut  dis- 
eases. Such  influence,  however,  is  possible 
only  in  the  very  early  stages  of  the  seed- 
lings' growth,  that  is  before  the  tissues 
have  attained  full  development.  Since 
the  germination  tubes  of  smut  are  able  to 
dissolve  cellulose,  there  must  be  stored  sub- 
stances which  cause  resistance,  and  in  this 
connection  silicic  acid  is  probably  the  first 
to  suggest  itself.    Indeed  the  quantity  of 
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this  substance  is  different  in  seedlings  of 
different  kinds.  Sorauer  found  resistance  of 
different  carnations  to  be  due  to  thickness 
of  the  cuticle.  It  might  be  caused  also  by 
the  wax  layer,  which  is  present  in  Oram- 
inea,  carnations,  and  other  plants. 

In  his  experience  the  writer  found  that 
the  wax  layer  influences  the  attack  of 
Conioihyrium  on  raspberries.  In  a  large 
horticultural  establishment  varieties  which 
were  covered  by  a  thick  blue  wax  layer 
were  free  from  this  disease,  while  other 
varieties  were  completely  killed.  The  wax 
layer  may  exert  its  influence  in  different 
ways,  that  is  it  may  prevent  direct  pene- 
tration by  the  hyphe  or  it  may  act  indi- 
rectly by  causing  the  moisture  to  run  off 
the  plant.  This  was  observed  by  the 
writer  in  making  sprayings  with  Bor- 
deaux mixture.  In  the  case  of  plants  cov- 
ered with  the  wax  layer  the  mixture  ran 
off  quickly  and  left  no  moisture.  Con- 
flicting results  have  been  obtained  from 
observations  of  OUBosporium  venetum  on 
raspberries  on  the  fruit  farm  of  the  Uni- 
versity of  Minnesota.  There  is  no  differ- 
ence between  raspberries  with  wax  and 
without  wax.  OloROsporium  venetum,  how- 
ever, has  very  sticky  conidia  and  is  held 
by  the  wax  layer,  while  Coniothyrium 
spores  are  washed  away. 

The  hairs  on  the  surface  also  play  a 
part  in  this .  connection.  Their  unfavor- 
able influence  in  the  case  of  potato  late 
blight  has  already  been  mentioned.  A 
very  interesting  case  of  hair-like  struc- 
tures is  found  in  the  pea  family.  In  some 
varieties  the  seeds  are  imbedded  in  a  woolly 
outgrowth  of  the  inner  epidermis  of  the 
pod.  Frequently  when  pods  are  infected 
with  Ascochyta  pisi  the  fungus  penetrates 
into  the  interior.  In  varieties  without  these 
hairs  the  seeds  are  infected  only  when  they 
are  directly  in  contact  with  an  infected 
spot  of  the  pod.    But  when  the  interior  is 


covered  with  the  woolly  outgrowth  the 
fungus  grows  as  in  a  culture  medium  and 
infects  every  seed* 

The  cork,  which  is  without  doubt  a  pro- 
tecting tissue,  is  a  deflnite  kind  of  epi- 
dermis. The  writer  has  never  seen 
branches  of  cork  elms  attacked  by  fungi, 
but  the  common  elm  is  subject  to  the  at- 
tacks of  several  species.  In  the  case  of 
the  potato  the  cork  layer  has  the  greatest 
signiflcance. 

The  causes  of  the  protecting  action  of  the 
cork,  however,  may  be  different.  Certain 
fungi  are  able  to  penetrate  this  cork  layer, 
such  as  Phytophthora,  and  probably 
Fusarium  and  8pondylo€€idium.  But  the 
last-named  fungus  is  able  to  penetrate  only 
the  very  outermost  layers  of  the  potato, 
where  it  forms  mycelium  and  sclerotia 
normally.  Whenever  it  grows  into  the 
tissues  below  it  must  use  the  channels  al- 
ready opened  by  other  fungi  which  may 
happen  to  be  present.  Thick  cork  layers 
seem  to  be  impenetrable  for  Phytophthora 
and  Fusarium,  The  questions  involved  are 
very  difficult  to  solve,  because  it  is  hardly 
possible  to  judge  whether  a  cork  layer  is 
intact  or  not. 

As  small  wounds  occur  very  generally, 
the  rapidity  with  which  wound  cork  is 
formed  is  possibly  of  more  importance 
than  the  absolute  thickness  of  the  cork 
layer.  In  the  course  of  work  with  black 
leg  of  the  potato  the  writer  was  able  to 
study  this  question.  It  is  easy  to  cure  a 
bacterial  infection  artificially.  The  po- 
tato is  able  to  close  a  wound  within  a  short 
time  by  the  formation  of  cork.  When  the 
growth  of  bacteria  is  diminished  by  low 
temperature  or  drought  the  potato  closes 
wounds  more  rapidly  than  the  bacteria 
can  penetrate.  The  ability  to  form  wound 
cork  varies  in  different  varieties  of  pota- 
toes. Some  varieties  begin  cork  forma- 
tion within  six  hours  after  the  wound  is 


May  28,  1915] 


SCIENCE 


781 


inflicted,  wKile  in  other  varieties  it  is  not 
begun  for  forty-eight  hours  or  more. 
From  this  it  is  clear  that  the  former  may 
withstand  infection  better  than  the  latter. 
By  means  of  these  experiments  the  rela- 
tion between  the  structure  of  the  plant 
and  its  bacterial  resistance  has  been  estab- 
lished beyond  doubt.  A  similar  relation, 
however,  does  not  exist  in  the  case  of 
fungous  diseases,  as  the  fungi  may  pene- 
trate the  newly  formed  cork. 

All  the  instances  cited  illustrate  the  influ- 
ence of  mechanical  means  of  protection. 
But  the  plant  also  often  escapes  disease  by 
means  of  rapid  growth.  A  microscopic  ex- 
amination of  seedlings  attacked  by  smut 
shows  that  a  number  of  seedlings  may  be 
infected,  and  yet  only  a  few  of  the  plants 
will  show  the  disease,  proving  that  the  in- 
fection has  been  suppressed  in  many  cases. 
In  this  connection  attention  is  called  to  the 
fact  that  in  the  case  of  both  stinking  and 
loose  smut  the  infection  originates  in  the 
seed.  The  fungus  mycelium  grows  in  the 
seedling,  but  by  rapid  growth  the  latter 
may  outstrip  the  fungus,  which  remains  in 
the  base  of  the  plant  and  is  harmless. 

There  are  still  other  factors  in  plants 
which  may  influence  resistance  but  which 
are  not  perceptible  through  the  microscope. 
They  may  be  found  by  physical  or  chemical 
research  because  they  are  based  on  the 
difference  of  contents.  Probably  these 
factors  are  of  far  greater  importance  than 
those  already  discussed.  But  till  now  these 
questions  are  far  from  being  treated  in  an 
adequate  manner.  The  foremost  reason  for 
this  may  be  that  here  we  have  to  deal  with 
chemical  substances  such  as  albumens, 
tannins,  etc.,  and  there  are  few  botanists 
who  possess  the  necessary  chemical  knowl- 
edge to  undertake  such  experiments.  A 
bridge,  therefore,  must  be  built  between 
botanists  and  chemists,  and  the  latter 's  in- 
terest in  this  question  awakened. 


One  of  the  best  investigations  made  in 
this  direction  up  to  this  time  is  that  of 
Miinch  on  the  immunity  and  susceptibility 
of  trees.  He  has  shown  that  susceptibility 
of  woody  plants  to  fungous  diseases  depends 
on  the  quantity  of  water  and  consequently 
on  the  quantity  of  air  in  the  wood.  This  is 
in  accordance  with  the  writer's  experiments 
with  Bhizoctonia  and  Fusarium  which  have 
shown  that  these  fungi  also  have  a 
high  air  requirement.  In  the  United 
States,  with  its  large  areas  of  irrigated 
land,  this  fact  is  of  great  importance.  It 
is  possible  that  the  influence  of  both  of 
these  fungi  may  be  diminished  by  thorough 
regulation  of  water  conditions. 

A  glance  at  sugars  and  acids  shows  that 
these  substances  also  exert  an  influence  in 
disease  resistance.  The  presence  of  benzoic 
acid  in  Vaccinium  vitisidcBa  is  supposed  to 
be  the  cause  of  its  resistance  to  fungous  dis- 
eases. In  the  same  way  the  tannins  have 
a  relation  to  resistance.  This  was  shown 
by  Behrens  in  his  work  on  fruit  decay  and 
confirmed  by  Cook  and  Taubenhaus.  On 
the  other  hand,  sugar  favors  the  growth  of 
fungi,  as  is  shown  clearly  in  the  case  of 
apples  and  pears.  Henneberg  even  claims 
immunity  for  some  varieties  of  potato  from 
certain  diseases  on  account  of  their  high 
sugar  content,  but  this  has  not  been  es- 
tablished beyond  doubt. 

Finally  the  enzymes  exert  a  definite  in- 
fiuence  on  immunity,  the  oxydases  taking 
the  lead.  These  ferments  work  directly  or 
indirectly  by  producing  resistant  chemical 
substances. 

This  paper,  it  is  believed,  gives  sufficient 
idea  as  to  how,  in  the  opinion  of  the  writer, 
the  problem  of  disease  resistance  should  be 
dealt  with  in  the  future.  The  present 
methods  should  by  no  means  be  abandoned, 
for  practical  experience  and  happy  acci- 
dents may  help  a  great  deal,  but  in  addi- 
tion to  carrying  out  these  methods  an  ef- 
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fort  must  be  made  to  establish  scientific 
fundamentals  for  new  investigations.  Ef- 
forts must  be  made  to  find  the  causes  o£ 
immunity,  and  after  solving  this  question 
to  determine  without  infection  the  disease- 
resistant  qualities  in  different  varieties  and 
individuals  in  order  to  be  able  to  establish 
the  desired  resistance  and  at  the  same  time 
eliminate  undesirable  qualities.  It  is  only 
by  working  along  this  line  that  the  breed- 
ing of  disease-resistant  varieties  on  a  sci- 
entific basis  can  be  accomplished  and  re- 
sults which  lie  within  the  limits  of  possi- 
bility obtained. 

Otto  Appbl 
Kaiserliche  Biolooischk  Anstalt, 
Berlin -Dahlem 


THE  CAVEBN  OF  THE  THBEE  BBOTHEBS 

(ABIEGE) 

For  the  third  time  in  less  than  three  years 
it  has  been  the  good  fortune  of  Count  Begouen 
of  Toulouse  to  announce  the  discovery  of  im- 
portant works  of  art  left  by  paleolithic  man 
on  the  walls  and  floor  of  Pyrenean  caverns. 
His  two  previous  discoveries  were  noted  at 
the  time  in  the  columns  of  Science.^ 

Quaternary  art  objects  may  be  classed 
under  two  heads:  the  portable  and  the  sta- 
tionary. The  portable  class  includes  in  part 
carved  tools,  weapons  and  ceremonial  objects, 
such  as  poniards,  spear  throwers,  batons,  etc. 
It  also  includes  engraved  pebbles  as  well  as 
carved  fragments  of  stone,  bone,  ivory  and  the 
horn  of  stag  and  reindeer;  in  fact,  almost  any- 
thing that  could  be  seized  upon  to  satisfy  the 
exuberant  demands  of  the  cave  man's  artistic 
impulse. 

Stationary  art  embellishes  the  walls  and 
ceilings  of  caverns  and  rock  shelters.  In  rare 
instances  the  fine  clay  of  the  cavern  floor  was 
utilized  for  sketching  and  modeling  purposes. 
The  scientific  world  has  been  more  or  less  fa- 
miliar with  the  portable  class  of  troglodyte  art 
for  more  than  half  a  century.  Our  acquain- 
tance with  the  stationary  art  is  of  more  re- 

1  N.  S..  XXXVI.,  pp.  269  and  796,  1912. 


cent  date.  The  first  discovery  of  this  kind 
was  made  by  Sautuola  in  1879  at  the  cavern  of 
Altamira  in  northern  Spain.  The  scientific 
world,  however,  did  not  grasp  the  real  signifi- 
canoe  of  Sautuola's  discovery  until,  after  the 
lapse  of  nearly  twenty  years,  similar  finds  Lad 
been  made  in  France. 

All  three  of  Count  Begouen's  discoveries 
have  to  do  principally  with  cave  art  of  the 
stationary  kind.  In  July,  1912,  near  his 
country  estate  of  "Les  Espas,"  which  is  only 
a  short  distance  from  Saint-Girons  (Ariege), 
he  found  a  series  of  subterranean  galleries 
and  connecting  corridors  opening  out  of  an 
underground  stream  bed.  On  the  walls  of  one 
of  the  corridors  were  several  engravings  of 
the  horse,  reindeer,  mammoth,  etc.  Five  days 
later  it  was  the  privilege  of  the  writer  to  see 
this  prehistoric  gallery,  called  Tuc  d'Audou- 
bert,  in  company  with  Count  Begouen  and 
his  three  sons. 

In  October  of  the  same  year  Count  Begouen 
and  his  sons  succeeded  in  gaining  entrance  to 
an   additional  gallery  of  the  series,  but  not 
until  after  they  had  broken  down  two  stalag- 
mite pillars  that  blocked  the  narrow  passage 
way.      What    they   found   there   has   already 
been    described.      The    most    notable   objects 
were  two  figures  of  the  bison  modeled  in  the 
clay  of  the  cavern  floor.     They  owed  their 
preservation  to  the  accidental  sealing  up  of 
the  gallery  ages  ago  by  the  stalagmite  pillars. 
In  view  of  their  excellence,  it  is  probable  that 
they  are  not  unique  examples;  that  perhaps 
other  similar  figures  less  fortunately  situated 
have   been   destroyed  because  the  artist  did 
not  know  how  to  temper  and  fire  his  product 
The  need  of  something  less  difficult  to  ma- 
nipulate   than    stone,   bone,    ivory   and  horn 
must  have  been  ever  present  in  the  experience 
of   the   troglodyte    artist;    it    is   not  strange 
therefore  that  he  should  have  finally  hit  upon 
clay.    This  illustrates  how  near  an  individual 
or  a  race  may  come  to  some  great  discovery 
and  yet  fall  short  of  it.     Thus  was  the  dis- 
covery of  the  ceramic  art  left  to  the  later 
more  practical,  if  less  artistic,  neolithic  races. 
The  latest  discovery  of  Count  Begouen  and 


Uat  28,  1915] 


SCIENCE 


783 


his  sons,  announced  recently  in  a  note  read  at 
the  French  Institute,  the  substance  of  which 
is  contained  in  a  letter  just  received  from 
him,  was  made  only  a  few  days  before  the 
declaration  of  war  last  Au^st.  In  fact,  it 
was  on  July  20,  1914,  exactly  two  years  after 
the  discovery  of  Tuc  d'Audoubert,  that  he  and 
his  three  sons  descended  by  an  opening  until 
then  unknown  into  a  superb  cavern,  which  in 
their  honor  he  has  named  Caveme  dea  Trots 
Freres.  It  is  about  half  way  between  Tuc 
d*Audoubert  and  the  cave  of  Anlene,  in  other 
words  about  a  quarter  o(  a  mile  from  each. 
Count  Begouen  believes  that  the  three  cav- 
erns are  connected  by  corridors;  proofs  of  a 
conection  between  two  are  already  in  hand. 

The  exploration  was  not  only  difficult,  but 
also  dangerous  (there  are  galleries  into 
which  he  has  not  yet  been  able  to  penetrate), 
but  one  is  well  paid  for  the  effort  because  of 
the  beauty  and  elevation  of  the  ceilings  as 
well  as  "the  numerous  prehistoric  remains 
encountered  there."  On  the  floor  were  many 
bones,  flint  implements  and  objects  bearing 
man's  handiwork. 

The  results  of  their  first  visits  were  of  such 
a  nature  as  to  foretell  an  abundant  harvest 
when  the  work  shall  have  been  resumed. 
Upon  a  bone  fragment  there  was  an  excellent 
engraving  of  a  fish.  But  the  chief  display  of 
art  was  on  the  walls,  especially  of  the  termi- 
nal gallery,  where  more  than  two  hundred  ad- 
mirably engraved  figures  of  animals  are  to  be 
seen.  The  following  species  have  already 
been  identified:  Mammoth,  rhinoceros  (the 
first  found  in  the  caverns  of  the  Pyrenees), 
bear,  lion,  wolf,  deer,  reindeer,  wild  goat, 
horse,  bison,  chamois,  eel  and  bird.  There 
are  also  anthropomorphic  figures  including  a 
curious  female  type  drawn  in  black;  it  seems 
to  be  walking  almost  on  all  fours  with  the 
head  surmounted  by  a  reindeer  horn.  It 
might  represent  a  human  figure  wearing  a 
mask,  or  perhaps  a  figure  with  mixed  attri- 
butes ;  if  the  latter,  then  we  have  a  new  note  in 
paleolithic  art,  for  until  now  that  art  has  re- 
vealed no  representations  of  mythologic  crea- 
tures. 

Most  of  the  mural  art  in  the  Caveme  des 


Trots  Freres  is  admirably  done;  a  small  panel 
with  reindeer  at  rest  evidently  enjoying  them- 
selves is  "  like  a  page  from  an  album."  From 
the  viewpoint  of  the  engravings  this  cavern 
is  "  certainly  the  richest  and  the  most  beauti- 
ful thus  far  known."  In  addition  to  the  ani- 
mal and  anthropomorphic  figures.  Count 
Begouen  noted  lines,  spots  of  red  or  black, 
and  red  clavif orm  signs,  presumably  repre- 
senting clubs. 

War  was  declared  before  excavations  could 
be  begun.  With  two  of  the  "  trois  freres  "  at 
the  front  since  then  and  the  youngest  having 
recently  joined  them  there,  it  can  readily  be 
understood  why  Count  Begouen  does  not  wish 
to  return  to  the  cavern  so  aptly  named  until 
he  can  do  so  accompanied  by  his  three  boys 
after  the  war  is  over.  Let  us  hope  that  he  may 
have  to  wait  neither  long  nor  in  vain. 

George  Grant  MaoCurdt 

Tale  IjNivKRsrrY, 
New  Haven,  CJonn. 


SOME  EABTHQUAKE  PHENOMENA  NOTED 

IN  PANAMA 

In  October,  1913,  the  writer  was  asked  by 
President  Porras  of  Panama  to  undertake 
some  investigation  into  the  causes  of  the  earth- 
quakes which,  during  that  month,  were  felt 
almost  daily  in  the  Azuero  peninsula  which 
forms  the  south  central  part  of  the  republic. 

In  the  course  of  this  investigation  two  well- 
recognized  geological  principles  took  on  a  new 
and  impressive  significance  for  the  writer,  and 
a  vividness  that  he  had  never  before  been  able 
to  clothe  them  with.  These  principles  are  the 
relation  of  faulting  and  fracture  to  earth- 
quakes, and  the  elasticity  of  the  earth  as  ex- 
pressed in  earth-waves. 

Simultaneously  with  the  first  and  heaviest 
shock  the  cable  line  from  Panama  up  the  west 
coast  to  California  broke  at  a  point  where  it 
passes  over  the  submarine  escarpment  from  the 
continental  shelf  at  about  60  fathoms  to  the 
ocean  depths  at  from  700  to  1,000  fathoms.  The 
distance  on  the  chart  from  the  60-fathom 
sounding  to  the  784-fathom  sounding  is  less 
than  two  miles.  It  is  not  known,  however, 
whether  the  slope  between  these  two  points  is 
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uniform  or  locally  abrupt.  Not  only  did  the 
cable  break,  but  the  repair  boat  reported  that 
half  a  mile  of  it  had  been  buried  in  debria  on 
the  bottom  and  had  to  be  abandoned  and  a 
new  piece  spliced  in. 

It  is  said  that  the  cable  was  broken  in  almost 
the  same  place  by  an  earthquake  between  the 
years  1882  and  1883. 

To  the  writer  the  only  adequate  explanatioii 
of  the  breaking  of  the  cable  and  the  burying  of 
half  a  mile  of  it  is  that  movement  occurred 
along  an  old  fault  escarpment^  or  fault  zone, 
which  marks  the  boundary  between  the  conti- 
nental shelf  and  the  deep  ocean  basin,  and 
that  this  movement  was  great  enough  to  cause 
the  earthquake,  resulting  in  a  submarine  land, 
slide.  It  is  not  known  whether  the  f  axdt  dis- 
placement broke  the  cable  or  whether  the  sub- 
marine landslide  caused  by  the  jar  of  the  fault* 
ing  broke  it;  of  course  the  jar  of  the  fault 
movement  was  the  earthquake. 

Nearly  all  of  the  later  shocks  felt  were  ac- 
companied by  peculiar  underground  sounds 
which,  at  times,  seemed  to  begin  to  the  east- 
ward of  the  observer  and  to  die  away  in  5  or  10 
seconds  to  the  westward  of  him.  The  sound 
was  not  unlike  the  dull  boom  made  by  the 
fracture  of  ice  on  large  lakes,  due  to  shrink- 
age, when  the  weather  has  suddenly  become 
extremely  cold.  The  noise  of  these  ice  frac- 
tures may  begin  far  to  the  right  of  an  ob- 
server and  die  away  in  the  distance,  in  a  few 
seconds,  to  the  left  of  him.  After  listening, 
several  times,  to  the  underground  sounds  that 
accompanied  shocks,  the  writer  became  con- 
vinced that  they  were  due  to  the  formation  of 
small  shears  or  strain-relieving  cracks  in  the 
rocks,  formed  perhaps  considerably  below  the 
surface.  A  search  for  such  cracks  was  unsuc- 
cessful, due  either  to  the  sparsity  of  rock 
exposures  or  to  the  fact  that  cracks  might 
not  be  distinguishable  from  ordinary  joint- 
ing, or  that  they  might  be  parallel,  or 
nearly  parallel,  to  the  surface  and  might  not 
outcrop  in  the  vicinity  at  all.  It  is  thought 
that  the  rock  strains  would  be  relieved  by  many 
very  small  fractures  along  a  strained  zone 
rather  than  by  one  large  break,  and  the  differ- 
ential  movement   along  each   small  fracture 


might  be  extremely  small,  possibly  measurable 
say  in  tenths  of  an  inch. 

The  breaking  of  the  cable  and  the  buiying 
of  a  part  of  it,  together  with  the  undeiground 
sounds  heard  several  times,  as  far  as  the  writer 
can  see  admit  of  no  other  adequate  explanation 
than  that  herein  ascribed  to  them. 

The  other  geological  principle  connected 
with  these  earthquakes  was  that  of  the  elas- 
ticity of  the  earth's  crust.  The  writer  was  on 
the  top  of  a  steep  conical  mountain  peak  which 
stood  about  2,000  feet  above  the  surrounding 
country,  when  a  heavy  quake  came,  causing 
the  mountain  to  behave  like  a  stiff  jelly.  One 
felt  as  though  the  mountain  were  swaying 
through  an  arc  of  several  inches.  'M'akiTig 
ample  deductions  for  the  tendency  of  the  senses 
to  exaggerate  such  an  unusual  phenomena,  it 
is  thought  that  the  swaying  motion  in  a  hori- 
zontal plane  was  actually  about  three  quarters 
of  an  inch.  It  was  one  of  the  most  impressive 
demonstrations  of  the  elasticity  of  solid  rock, 
of  the  somewhat  jelly-like  motion  that  can  be 
imparted  to  a  "rock-ribbed"  mountain,  that 
one  could  well  imagine.  With  the  motion  a 
dull,  heavy  undergpround  rending  sound  began 
on  the  northeasterly  to  northerly  side  of  the 
mountain  and  died  away  in  the  distance  on  the 
other  side,  being  audible  for  say  20  to  25 
seconds. 

These  underground  sounds  had  a  most  terri- 
fying effect  on  the  inhabitants,  who  believed 
they  were  about  to  be  overwhelmed  by  some 
volcanic  catastrophe.  The  investigation  was 
very  successful  in  assuring  them  that  these 
dreaded  sounds  were  quite  harmless  and  were 
not  due  to  any  subterranean  fires,  and  that  the 
near-by  mountains  were  not  going  to  turn  into 
volcanoes  and  overwhelm  them  as  they  feared. 
In  spite  of  this  soothing  information,  how- 
ever, a  few  of  the  natives  were  unjust  enough 
to  criticize  the  writer  for  not  stopping  the 
quakes  as  quickly  as  they  wished.  Such  is 
"  man's  inhumanity  to  ijaan." 

Donald  F.  MagDonald 

u.  s.  gsological  subvbt 


TEE  THOMAS  SAY  FOUNDATION 

An  organization,  with  the  above  name,  was 
formed  under  the  auspices  of  the  Entomolog- 
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ical  Society  of  America  at  its  Philadelphia 
meeting.  Its  purpose  is  to  honor  the  memory 
of  the  father  of  American  entomology^  Thomas 
Say,  hy  the  publication  of  a  series  of  volumes 
on  systematic  entomology.  These  volumes 
are  to  be  of  a  monographic  or  bibliographic 
character  and  to  deal  only  with  the  insects  of 
North  America.  It  is  hoped  that  a  series  of 
volumes  similar  in  appearance  and  of  the  same 
high  standard  as  the  volumes  of  the  John  Ray 
Society  of  England  can  be  issued.  To  this  end 
a  temporary  committee  consisting  of  J.  M. 
Aldrich  and  Nathan  Banks,  IT.  S.  Bureau  of 
Entomology,  E.  P.  Van  Duze,  University  of 
California,  Moigan  Hebard,  Academy  of  Nat- 
ural Sciences  of  Philadelphia,  treasurer,  and 
Alex.  D.  MacGillivray,  University  of  Elinois, 
editor,  was  appointed  to  solicit  funds,  and 
when  these  are  sufficient,  to  issue  such  works 
as  they  may  deem  worthy  of  publication.  The 
most  difficult  problem '  confronting  the  com- 
mittee is  the  securing  of  a  fund  sufficient  for 
publication.  It  is  hoped  that  an  endowment 
fund,  the  income  from  which  will  be  sufficient 
for  the  issuance  of  about  two  volumes  per 
year,  will  eventually  be  available.  Until  such 
a  time,  however,  an  attempt  will  be  made  to 
obtain  subscriptions  for  the  issuance  of  vol- 
umes. 


AWARDS  OF  TEE  FBANKLIN  MEDAL 

The  Franklin  medal,  the  highest  recogni- 
tion in  the  gift  of  The  Franklin  Institute  of 
the  state  of  Pennsylvania,  has  recently  been 
awarded  to  Heike  Kamerlingh  Onnes  and  to 
Thomas  Alva  Edison.  The  awards  were  made 
on  the  recommendation  of  the  institute's  com- 
mittee on  science  and  the  arts,  that  to  Onnes 
being  in  recognition  of  his  "long-continued 
and  indefatigable  labors  in  low-temperature  re- 
search which  has  enriched  physical  science, 
not  only  with  a  great  number  of  new  methods 
and  ingenious  devices,  but  also  with  achieve- 
ments and  discoveries  of  the  first  magnitude '' 
and  that  to  Edison  in  recognition  of  "the 
value  of  numerous  basic  inventions  and  dis- 
coveries forming  the  foundation  of  world-wide 
industries,  signally  contributing  to  the  well- 
being,   comfort   and  pleasure   of   the  human 


The  Franklin  Medal  Fund,  from  which  this 
medal  is  awarded,  was  founded  on  January  1, 
1914,  by  Samuel  InsulL  Awards  of  the  medal 
are  to  be  made  annually  to  those  workers  in 
physical  science  or  technology,  without  regard 
to  country,  whose  efforts,  in  the  opinion  of  the 
institute,  have  done  most  to  advance  a  knowl- 
edge of  physical  science  or  its  applications. 
The  present  awards  are  the  first  to  be  made. 

The  medal  awarded  to  Professor  Onnes  was 
received  on  behalf  by  His  Excellency,  Cheva- 
lier van  Bappard,  minister  from  the  Boyal 
Netherlands  government,  at  the  stated  meet- 
ing of  the  institute  on  the  evening  of  Wednes- 
day, May  19,  and  at  this  meeting  Mr.  Edison 
was  the  guest  of  the  institute  and  received  his 
award  in  person.  Following  the  presentations, 
an  address  entitled  "Electricity  and  Modern 
Industrial  Growth"  was  delivered  by  Mr.  In- 
sull. 


race. 
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SCIENTIFIC  NOTES  AND  NEWS 

Dr.  Frank  J.  Qoodnow  was  installed  as 
president  of  the  Johns  Hopkins  University  on 
May  20.  After  he  had  delivered  his  inaugural 
address  on  "Modem  Educational  Ideals,"  he 
conferred  degrees  on  twelve  distinguished 
scholars  and  scientific  men  who  were  presented 
by  Dr.  William  H.  Welch.  The  scientific  men 
on  whom  the  degree  of  doctor  of  laws  was  con- 
ferred are  as  follows:  John  Mason  Clarke, 
state  geologist  and  paleontologist  of  New  York ; 
John  Dewey,  professor  of  philosophy,  Columbia 
University;  Simon  Flexner,  director  of  the 
laboratories  of  the  Bockefeller  Institute  for 
Medical  Kesearch;  George  W.  Goethals,  major 
general  of  the  United  States  Army,  chief  engi- 
neer of  the  Panama  Canal;  Thomas  Hunt 
Morgan,  professor  of  experimental  zoology, 
Columbia  University;  Michael  I.  Pupin,  pro- 
fessor of  electro-mechanics,  Columbia  Univer- 
sity; Bobert  Simpson  Woodward,  president  of 
the  Carnegie  Institution. 

At  its  annual  meeting  held  on  May  12,  the 
American  Academy  of  Arts  and  Sciences,  act- 
ing upon  the  recommendation  of  the  Bumford 
Committee,  voted:  "That  the  Bumford  Pre* 
mium  be  awarded  by  the  Academy  to  Charles 
Greeley  Abbott  for  his  researches  on  Solar 
Badiation."    The  committee  has  appropriated 


786 


SCIENCE 


[N.  8.  Vol.  XLI.  No.  1(H55 


$140  to  Professor  Joel  Stebbins,  of  the  TJniTer- 
sity  of  Illinois,  in  aid  of  his  research  with  his 
improved  photo-electric  cell  photometer  upon 
variable  stars. 

The  first  award  of  the  Ackermann-Teubner 
memorial  prize  in  mathematics  has  been  made 
to  Professor  Felix  Klein. 

The  British  Institution  of  Civil  Engineers 
has  awarded  its  Telford  gold  medal  to  Mr.  A. 
L.  Bell  (Rosyth) ;  Telford  premiums  to  Mr. 
C.  W.  Anderson  (Chakradharpur,  India),  Sir 
Thomas  Mason  (Glasgow),  Dr.  H.  F.  Parshall 
(London),  and  Mr.  H.  E.  Terbury  (Sheffield), 
and  the  Crampton  prize  to  Mr.  F.  D.  Evans 
(Kuala  Lumpur). 

Professor  Stdnet  J.  Hickson  has  been 
elected  president  of  the  Manchester  Literary 
and  Philosophical  Society  for  the  ensuing  year 
(1916-16). 

The  corporation  and  faculty  of  Brown  Uni- 
versity gave  on  May  24  a  complimentary  dinner 
to  Professor  Nathaniel  F.  Davis  and  Professor 
William  C.  Poland,  heads  of  the  departments 
of  mathematics  and  art,  who  next  month  retire 
on  pension,  after  over  forty  years  of  service. 

The  Cordilleran  Section  of  the  Geological 
Society  of  America  has  elected  Professor  C. 
F.  Tolman,  Jr.,  of  Leland  Stanford  Jr.  Uni- 
versity, chairman  in  place  of  Dr.  H.  Foster 
Bain,  resigned,  and  Mr.  Joseph  A.  Taff,  781 
Flood  Building,  San  Francisco,  secretary,  in 
place  of  Professor  G.  A.  Louderback,  resigned. 

On  the  staff  of  associate  editors  of  the  Tran- 
tactions  of  the  American  Mathematical  So- 
ciety Professors  A.  B.  Coble  and  W.  A.  Hur- 
witz  have  succeeded  Professors  J.  I.  Hutchin- 
son and  Max  Mason,  who  have  served  since 
1902  and  1011,  respectively. 

H.  H.  M.  Bowman,  of  the  University  of 
Pennsylvania,  has  been  appointed  botanical  re- 
search investigator  at  the  laboratory  of  the 
Carnegie  Institution  on  the  Dry  Tortugas.  He 
will  sail  from  Xew  York  for  the  West  Indies 
on  May  29. 

Under  the  auspices  of  the  American  Mu- 
seum of  Natural  History,  Dr.  Robert  H. 
Lowie,  of  the  department  of  anthropology,  will 
leave  early  in  June  in  order  to  undertake  in- 


vestigations among  the  Hopi  of  Arizona  and 
the  Moapa  Paiute  of  southern  Nevada. 

Dr.  F.  L.  Stevens,  professor  of  plant  pathol- 
ogy in  the  University  of  Pennsylvania,  will  be 
engaged  during  the  suiomer  in  a  biological 
survey  of  Porto  Rico,  collecting  and  studying 
tropical  plant  diseases  and  fungi.  He  will  sail 
June  5  accompanied  by  Mrs.  Stevens  and  by 
several  students. 

From  the  Zeitschrift  fUr  Angewandte  Ento- 
mologie  we  learn  that  Dr.  Qeorg  Fscherich, 
Forstrat  in  Isen,  was  badly  wounded  by  shat- 
tering of  the  tibia  near  Markirch ;  Dr.  W.  He^ 
old,  of  Greifswald,  is  in  a  hospital  in  Berlin 
with  five  wounds;  Dr.  K.  H.  C.  Jordan,  of 
Neustadt,  is  in  a  hospital  at  Lambrecht;  Pro- 
fessor Dr.  A.  Thienemann,  of  Miinster,  has 
been  injured  by  a  shell  splinter  in  the  upper 
thigh  and  lies  wounded  at  Bonn. 

The  Paris  Academy  of  Sciences,  after  con- 
sidering a  report  presented  in  secret  com- 
mittee by  M.  Adolphe '  Carnot,  has  passed  a 
resolution  removing  from  its  membership  four 
German  scientific  men,  including  Dr.  Wilhelm 
Waldeyer,  professor  of  anatomy,  and  Dr. 
Ernst  Fischer,  professor  of  chemistry,  in  the 
University  of  Berlin. 

It  is  stated  in  Nature  that  Mr.  J.  E.  Cul- 
lum  retires  from  the  post  of  superintendent  of 
the  Valencia  Observatory,  Cahirciveen,  Co. 
Kerry,  Ireland,  and  that  Mr.  H,  G.  Dines  has 
been  appointed  to  succeed  him,  as  from  May 
1.  Mr.  A.  H.  R.  Goldie  has  been  promoted 
senior  professional  assistant  to  Mr.  Dines  at 
the  observatory  at  Eskdalemuir. 

Professor  Waterbury,  of  the  University  of 
Arizona,  gave  on  May  12  an  illustrated  lecture 
on  "  Arizona  and  the  Southwest,"  before  tie 
Civil  Engineering  Society  of  the  University  of 
Illinois.  The  pictures  shown  portrayed  the 
development  of  the  reclamation  work  in  Ari- 
zona. 

The  final  meeting  of  the  year  of  the  Colum- 
bia Sigma  Xi,  at  which  the  Columbia  Chapter 
of  the  Phi  Beta  Kappa  was  the  special  guest, 
was  held  on  May  19.  Dr.  W.  J.  Gies  spoke  on 
"  Diseases  of  the  Teeth  and  Bones,  their  Causes 
and  Prevention,  with  Some  Demonstrations." 
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At  the  second  annual  meeting  of  the  Ken- 
tucky Academy  of  Sciences,  Professor  Dayton 
C.  Miller,  of  the  Case  School  of  Applied  Sci- 
ence, gave  a  lecture  on  "  The  Science  of  Mu- 
sical Sound,"  and  was  elected  an  honorary 
member  of  the  academy.  Professor  A.  M. 
Miller,  of  the  department  of  geology,  of  the 
Kentucky  State  University,  has  been  elected 
president  of  the  Kentucky  Academy  of  Sci- 
ence. 

Db.  Francis  G.  Benedict  addressed  the  stu- 
dents at  Yassar  College  on  Monday  afternoon. 
May  10,  on  "  Investigations  in  the  Nutrition 
Laboratory  of  the  Carnegie  Institution  of 
Washington."  In  the  evening  he  addressed 
the  advanced  students  in  chemistry  and  phys- 
ics and  the  instructors  on  "Women  as  Be- 
search  Assistants." 

Among  recent  scientific  lectures  before  the 
faculty  and  students  of  Oberlin  College  have 
been  the  following:  "Business  and  Kultur," 
by  Professor  Arthur  G.  Webster,  of  Clark 
University ;  "  Some  Physical  Characteristics 
of  the  Vowels,"  by  Dayton  C.  Miller,  of  Case 
School  of  Applied  Science ;  "  Kecent  Evidences 
as  to  the  Nature  of  Molecules  and  Atoms,"  by 
Dr.  Robert  A,  Millikan,  of  the  University  of 
Chicago.  Dr.  Millikan  also  made  an  address  on 
"The  Significance  of  Modern  Scholarship," 
this  being  before  the  Society  of  Phi  Beta 
Kappa. 

At  the  University  of  Cambridge  the  Linacre 
lecture  was  delivered  by  Professor  E.  H.  Star- 
ling, on  May  6,  on  "  The  Governor  Mechanism 
of  the  Heart.^'  The  Rede  lecture  was  delivered 
by  Dr.  Norman  Moore,  on  the  same  day,  on 
'•'  St.  Bartholomew's  Hospital  in  Peace  and 
War." 

Wb  leam  from  Nature  that  a  monument  to 
the  late  Professor  J.  H.  van't  HofF  was  unveiled 
at  Rotterdam  on  April  17.  It  consists  of  a 
bronze  statue,  double  life-size,  in  sitting  posi- 
tion, and  has  been  placed  in  front  of  the  school 
at  which  Professor  van't  Hoff  was  educated. 
The  monument  is  about  30  ft.  high,  and  the 
statue  itself  is  flanked  by  female  figures  repre- 
senting "Imagination"  and  "Reason."  On 
the  front  of  the  base  is  the  following  inscrip- 
tion: 


Van't   Hofp, 

1852-1911. 

Physicam  chemiae  adiunxit 

Joseph  Johnston  Hardy,  professor  of  mathe- 
matics and  astronomy  at  Lafayette  College^ 
died  at  his  home  on  May  2.  He  was  bom  in 
New  Castle,  England,  in  1844,  and  came  to 
this  country  in  1846.  He  was  graduated  from 
Lafayette  College  in  1870  and  immediately 
became  a  member  of  the  teaching  staff.  He  is 
survived  by  two  daughters  and  a  son,  James 
Graham  Hardy,  now  professor  of  mathematics 
at  Williams  College. 

WHiLiAM  James  Sell,  F.R.S.,  university  lec- 
turer and  senior  demonstrator  in  chemistry  at 
the  University  of  Cambridge,  has  died  at  the 
age  of  sixty-eight  years. 

Erasmus  Darwin,  the  only  son  of  Mr.  and 
Mrs.  Horace  Darwin,  of  Cambridge,  a  grand- 
son of  Charles  Darwin  and  of  the  first  Lord 
Farrer,  was  killed  on  April  24  in  Flanders. 
For  a  time  he  carried  out  work  in  the  test- 
room  of  the  Cambridge  Scientific  Instrument 
Company  and  later  became  engaged  in  admin- 
istrative work. 

The  April  number  of  the  Review  of  Applied 
Entomology  states  that  Duncan  H.  Gotch, 
entomological  assistant  in  the  Imperial  Bu- 
reau of  Entomology,  London,  was  killed  in 
action  at  Nieuve  Chapelle  on  March  11,  while 
acting  as  second  Lieutenant  in  the  Worcester- 
shire regiment. 

Mr.  Sanderson  Smith,  malacologist,  of  Port 
Richmond,  Staten  Island,  N.  Y.,  died  on 
March  28,  aged  83  years.  He  was  bom  in 
London  on  May  14,  1832.  He  studied  in  the 
School  of  Mines,  in  London,  From  1860  to 
1870  he  published  a  number  of  papers  in  the 
Annals  of  Lyceum  of  Natural  History  of  New 
York,  on  the  Mollusca  of  Long  Island,  Staten 
Island  and  adjacent  islands.  From  1876  to 
1887  he  was  one  of  the  volunteer  assistants  en- 
gaged in  the  various  dredging  expeditions 
carried  on  by  the  TJ.  S.  Fish  Commission  off 
our  eastern  coast,  including  the  deep  sea  work, 
and  was  of  great  service  in  that  work.  Later 
in  life  he  made  extensive  collections  of  maps, 
charts  and  engravings.    He  also  compiled,  for 
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the  Fish  Commission  Beports,  lists  of  all  the 
dredg^ngr  stations  occupied  by  the  vessek  of  the 
United  States  and  foreign  countries,  witib  all 
the  physical  data  obtained,  thus  fonning  a 
valuable  oceanographic  work. 

A  TELEGRAM  received  at  the  Harvard  College 
Observatory  from  Professor  E.  B.  Frost,  di- 
rector of  Yerkes  Observatory,  Williams  Bay, 
Wisconsin,  states  that  two  companion  bodies 
have  been  found  by  Professor  Barnard  near 
Mellish's  Comet.  One  of  these  was  conspicu- 
ous, and  had  a  distance  of  28''  and  a  position 
angle  of  285**,  on  May  12,  at  19*  86".  The 
other  was  faint,  and  occupied  an  intermediate 
position  in  the  same  line.  A  cablegram  re- 
ceived at  the  observatory  from  Professor  Elis 
Stromgren,  director  of  the  University  Observ- 
atory, Copenhagen,  Denmark,  states  that  Dela- 
van's  Comet,  the  discovery  of  which  was  re- 
cently announced,  proves  to  be  Temi>el's 
periodic  comet.  Ephemerides  of  this  comet, 
by  Stromgren  and  Braae,  are  published  in 
Astronomiache  Nachrichten,  No.  4792. 

Dr.  Winforo  H.  Smfth,  superintendent  of 
the  Johns  Hopkins  Hospital,  has  announced 
a  gift  of  $16,500,  to  be  paid  in  three  yearly  in- 
stallments, from  Mr.  Jo]m  D.  Rockefeller,  Jr., 
to  be  used  in  a  special  social  hygiene  depart- 
ment at  the  hospital,  which  is  to  be  estab- 
lished next  September.  The  work  of  the  new 
clinic  will  be  in  charge  of  a  committee  con- 
sisting of  Dr.  George  H.  Walker,  chairman. 
Dr.  Theodore  C.  Janeway  and  Dr.  Winford  H. 
Smith.  Dr.  Albert  Eeiden,  a  graduate  of  the 
Johns  Hopkins  Medical  School,  will  be  the 
physician  in  charge  of  the  new  dispensary. 
He  will  have  four  assistants. 

On  account  of  the  unfavorable  state  of  the 
finances  of  the  country,  due  mostly  to  the 
European  war,  the  Peruvian  government  has 
ordered  the  closing  of  the  Museum  of  the  Na- 
tional History  and  Archeology  at  Lima.  This 
action  is  much  to  be  regretted,  for  the  archeo- 
logrical  part  of  the  museum  was,  in  many  re- 
spects, the  most  important  in  South  America. 

The  annual  meeting  of  the  German  Surgi- 
cal Association  was  supposedly  postponed  on 
account  of  the  war,  but  we  learn  from  the 


Journal  of  the  American  Medical  Association 
that  the  surgeon-general  of  the  army  sent  out 
a  summons  for  the  meeting  to  be  held  at 
Brussels.  Hundreds  of  surgeons  attended  the 
meeting,  which  conunenced  at  Brussels  on. 
April  7.  All  the  sessions  were  devoted  to  mili- 
tary surgery  and  a  number  of  new  points 
learned  from  practical  experience  were  brought 
out.  Drs.  Garr6,  Korte,  Payr  and  Bier  deliv- 
ered the  leading  addresses. 

The  fortieth  annual  meeting  of  the  Ameri- 
can Academy  of  Medicine  will  be  held  in  San 
Francisco,  June  25  to  28,  under  the  presidency 
of  Dr.  John  L.  Heffron,  of  Syracuse,  N.  Y. 
The  sessions  will  be  held  in  the  Auditorium 
Hall  of  the  Panama-Pacific  Exposition.  The 
program  will  include  addresses  by  the  presi- 
dent. Dr.  Woods  Hutchinson,  and  Dr.  David 
Starr  Jordan.  Dr.  Jordan's  address  will  be  on 
the  Relation  of  Medicine  to  the  Peace  Move- 
ment. 

The  glass  used  in  this  country  for  the  man- 
ufacture of  lenses  is  practically  all  imported 
except  in  the  case  of  some  of  the  smaller  and 
cheaper  lenses.  For  several  years  past,  the 
Bureau  of  Standards,  of  the  Department  of 
Commerce,  has  been  endeavoring  to  persuade 
the  glass  manufacturers  of  the  United  States 
to  take  up  the  manufacture  of  this  material, 
but  they  have  been  unable  to  do  so,  partly  be- 
cause of  the  limited  quantity  used  as  com- 
pared with  other  glass,  but  largely  on  account 
of  the  varying  composition  required  and  the 
difficulty  of  annealing  the  glass,  as  good  op- 
tical glass  must  be  entirely  free  from  strain. 
With  a  view  to  working  out  some  of  the 
underlying  problems  sufficiently  to  enable 
manufacturers  to  start  in  this  matter,  the 
Bureau  secured  two  years  ago  an  expert  in- 
terested in  the  composition  and  testing  of 
optical  systems,  and  a  little  later  secured 
another  man  skilled  in  the  working  of  glass  to 
the  definite  forms  required  by  the  theory. 
These  steps  were  taken  first,  partly  because  it 
is  exceedingly  difficult  to  find  men  having 
these  qualifications,  put  principally  because  as 
the  work  of  experimental  glass  making  prog- 
resses, the  glass  must  be  put  in  the  form  of 
lenses  and  prisms  to  test;  in  other  words,  the 


Mat  28,  1915] 


SCIENCE 


789 


Bureau  had  to  be  in  a  position  to  examine  the 
product  as  it  was  made  experimentally.  In 
July,  1914,  a  practical  glasamaker  was  added 
to  the  force  of  the  bureau.  He  is  a  college 
graduate  of  scientific  training  but  skilled  in 
the  manipulation  of  furnaces,  and  is  the  sort 
of  a  man  to  make  progress  at  the  present  stage 
of  the  work.  Small  furnaces  were  built  and 
melts  of  a  few  pounds  of  ordinary  glass  were 
made  in  order  to  become  more  familiar  with 
the  technical  side.  A  larger  furnace  has  just 
been  completed  which  will  handle  melts  of  25 
to  50  pounds.  The  bureau  is  now  piaking 
simple  glasses  according  to  definite  formulas, 
studying  the  methods  of  securing  it  free  from 
bubbles,  and  other  practical  points.  This  is  to 
be  followed  by  an  investigation  of  the  method 
of  annealing.  Several  glass  manufacturers 
have  visited  the  bureau  already  for  sugges- 
tions as  to  the  equipment  for  the  manufacture 
of  optical  glass. 

In  connection  with  the  election  of  a  new 
president  it  is  stated  editorially  in  the  British 
Medical  Journal  that  the  Eoyal  College  of 
Physicians  of  London  has  had  ninety-seven 
presidents  since  Henry  YIII.,  in  the  tenth 
year  of  his  reign,  granted  a  charter  of  incorpo- 
ration. In  granting  this  charter  he  said  that 
his  main  reason  was  to  check  men  who  pro- 
fessed physic  rather  from  avarice  than  in  good 
faith,  to  the  damage  of  credulous  people;  ac- 
cordingly, after  the  example  of  other  nations, 
he  had  determined  to  found  a  college  of  the 
learned  men  who  practised  physic  in  London, 
in  the  hope  that  ignorant  and  rash  practition- 
ers might  be  restrained  or  punished.  The 
charter  was  granted  to  John  Chamber,  Thomas 
Linacre,  Wolsey,  Archbishop  of  York,  and 
others.  The  college  so  constituted  first  exer- 
cised its  privilege  of  electing  a  president  by 
choosing  Thomas  Linacre  for  that  office  in 
1518.  Down  to  1876,  when  Sir  George  Bur- 
rows ceased  to  be  president  and  was  succeeded 
by  Sir  James  Risdon  Bennett,  a  graduate  of 
Edinburgh,  the  president  had  always  been  a 
graduate  of  Cambridge  or  Oxford.  Since  the 
spell  was  broken  the  presidents  have  all  been 
graduates  of  the  University  of  London,  with 
the  exception  of  Sir  Andrew  Clark,  who  was  a 


graduate  of  Aberdeen,  and  Sir  William 
Church,  who  is  a  graduate  of  Oxford.  The 
new  president.  Sir  Frederick  Taylor,  elected 
March  29,  the  day  after  Palm  Sunday,  accord- 
ing to  the  statutes,  is  a  gn^aduate  of  London, 
having  taken  the  degree  of  M.D.  in  1870.  He 
became  a  fellow  of  the  college  in  1879,  was  an 
examiner  at  various  periods  from  1885  to  1896, 
was  on  the  council  from  1897  to  1899,  and  was 
censor  in  1904,  1905  and  1910.  He  has  been 
the  representative  of  the  college  on  the  senate 
of  the  University  of  London  since  1907.  He 
gave  the  Lumleian  lectures  in  1904  on  "  Some 
Disorders  of  the  Spleen,"  and  was  Harveian 
orator  in  1907.  He  is  physician  to  Guy's  Hos- 
pital ;  his  predecessor,  Sir  Thomas  Barlow,  was 
physician  to  University  College  Hospital.  Sir 
Bichard  Douglas  Powell,  who  was  president 
from  1905  to  1910,  was  physician  to  the  Mid- 
dlesex Hospital;  his  predecessor.  Sir  William 
Church,  was  physician  to  St.  Bartholomew's 
Hospital;  Sir  Samuel  Wilks,  who  preceded 
him,  was  physician  to  Guy's  Hospital.  Sir  J. 
Hussell  Beynolds,  who  was  president  from 
1893  to  a  few  months  before  his  death  in  1896, 
was  physician  to  University  College  Hospital; 
Sir  Andrew  Clark,  who  preceded  him,  was 
physician  to  the  London  Hospital;  and  his 
predecessor.  Sir  William  Jenner,  was  physician 
to  University  College  Hospital.  At  the  present 
time  the  treasurer,  the  Harveian  librarian  and 
the  registrar  are  members  of  the  staff  of  St. 
Bartholomew's  Hospital.  The  longest  tenure 
of  the  office  of  president  was  that  of  Sir  Henry 
Half ord,  who  was  president  from  1820  to  1844. 
The  office  is  an  annual  one,  but  is,  as  a  rule, 
held  for  five  years. 

The  proposed  expedition  to  Paris  of  the 
University  of  Pennsylvania  unit  of  physicians 
and  nurses  who  will  devote  July,  August  and 
September  to  work  in  the  American  Ambu- 
lance Hospital,  will  sail  early  in  June  for 
France.  Headed  by  Dr.  J.  William  White, 
the  party  will  be  made  up  as  follows :  Surgeon, 
Dr.  James  P.  Hutchinson;  neurologist.  Dr. 
Samuel  J.  McCarthy;  assistant  surgeons,  Dr. 
Edmund  P.  Piper,  Dr.  Walter  S.  Lee,  Dr.  Ar- 
thur G.  Billings  and  Dr.  Peter  McC.  Keating; 
bacteriologist,  Dr.  Samuel  Goldschmidt  Gir- 
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vin,  fellow  in  research  medicine,  Uniyersity  of 
Pennsylvania;  nurses,  Mrs.  M.  E.  Spry,  long 
chief  clinic  nurse  of  University  Hospital ;  Miss 
Jackson  and  Miss  Wagner;  anesthetist,  Miss 
Frazer.  Explaining  the  undertaking  and  its 
purpose.  Dr.  White  said :  "  In  the  early  winter 
the  executive  committee  of  the  American  Am- 
bulance Hospital  decided,  in  the  interests  of 
medical  science  and  teaching,  and  for  the  pur- 
pose of  increasing  the  efficiency  of  the  hospital 
in  the  case  of  large  numbers  of  wounded,  to 
invite  certain  American  universities  to  send 
staffs  from  their  respective  medical  schools  to 
take  charge  of  a  floor  of  150  beds  for  periods 
of  three  months  each.  The  Western  Reserve 
University  took  the  term  of  January,  February 
and  March;  Harvard,  April,  May  and  June, 
and  is  now  on  duty.  Pennsylvania  accepted 
for  the  earliest  period  she  could  obtain,  viz., 
July,  August  and  September.  The  other  in- 
stitutions invited  were  Johns  Hopkins  and  the 
University  of  Chicago,  which  are  expected  to 
follow  in  the  order  named. 


UNIVEBSITT    AND    EDUCATIONAL    NEWS 

The  Circuit  Court  of  St.  Louis  has  con- 
firmed the  will  of  James  Campbell,  who  left 
his  entire  estate  to  St.  Louis  University  School 
of  Medicine  subject  to  a  life  tenure  of  his  wife 
and  daughter.  His  estate  is  valued  at  from  six 
to  ten  million  dollars. 

The  late  Ward  N.  Hunt,  of  Needham,  Mass., 
has  made  Dartmouth  College  residuary  legatee 
for  $20,000,  to  establish  scholarship  funds  to 
be  known  as  the  Hunt  scholarships. 

It  is  stated  in  Nature  that  the  Hutchinson 
Museum  has  been  acquired  by  the  Medical 
School  of  the  Johns  Hopkins  University.  The 
collection  comprises  original  colored  drawings; 
colored  plates  taken  from  atlases,  books  and 
memoirs;  engravings,  woodcuts,  photographs 
and  pencil  sketches,  in  some  cases  with  the 
letterpress  or  manuscript  notes  attached.  The 
collection  illustrates  the  whole  range  of  medi- 
cine and  surgery,  but  particularly  syphilis  and 
skin  diseases. 

Sir  Joseph  Jonas  has  given  the  University 
of  Sheffield  £6,000  to  found  a  laboratory  in 
connection  with  the  applied  science  depart- 
ment, for  testing  metals  and  minerals,  espe- 


cially those  involved  in  the  production  of  steeL 
Dr.  Hekrt  Suzallo,  professor  of  the  philos- 
ophy of  education  in  Teachers  College,  Colum- 
bia University,  has  been  elected  president  of 
the  University  of  Washington. 

Dr.  Hermox  C.  Bumpus,  formerly  professor 
of  zoology  of  Brown  University  and  director 
of  the  Museum  of  Natural  Histoiy,  will  be  in- 
stalled as  president  of  Tufts  CoUege  on  June 
12. 

At  the  University  of  Oklahoma,  Professor 
F.  C.  Kent  has  resigned,  and  Dr.  H.  C.  Gos- 
sard  has  been  appointed  instructor  in  mathe- 
matics. 

Dr.  Mover  S.  Fleisher,  who  has  been  assist- 
ant in  the  department  of  pathology  of  the  St. 
Louis  Barnard  Free  Skin  and  Canoer  Hospital, 
has  been  made  assistant  professor  of  bacteriol- 
ogy in  the  St,  Louis  University  School  of 
Medicine. 

Dr.  Samuel  H.  Horwttz  has  been  appointed 
instructor  in  research  medicine  in  the  Hooper 
Foundation  for  Medical  Research  of  the  Uni- 
versity of  California,  San  Francisco. 


DISCUSSION  AND  COBSESPONDENCS 

ZOOLOGISTS,  TEAOHERS  AND  WHiD  LIFE 
CONSERVATION 

To  THE  EnrroR  of  Science:  In  spite  of 
the  fact  that  we  are  familiar  with  ihe  idea 
of  historic  cycles,  it  is  a  constant  surprise, 
in  watching  advances  in  thought  and  action, 
to  see  that  they  are  usually  made  not  only 
without  the  cooperation,  but  often  even  with 
the  opposition  of  l^ose  vitally  concerned. 
This  is  true  not  only  of  the  prophets  of  na- 
tional defense,  but  is  equally  so  of  the  protec- 
tion and  conservation  of  wild  life.  Strange  as 
it  may  seem,  the  most  experienced  and  best 
informed  leader  of  this  movement  in  this 
country  states  that  the  very  people  from  whom 
every  one  should  naturally  expect  the  heartiest 
support — ^the  professional  zoologists  and  teach- 
ers of  zoology — have  been  practically  a  negli- 
gible quantity  in  this  defensive  and  construc- 
tive movement  Why  is  this  true?  There  ap- 
pears to  be  some  fundamental  weakness  in  this 
position.  Can  a  factor  in  the  problem  be  that 
we  have  become  so  engrossed  in  important 
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laboratory  activity  and  in  domestic  animals 
that  there  is  little  interest  and  concern  about 
wild  life?    Professor  W.  K.  Brooks  once  said: 

Is  not  the  biological  laboratory  which  leaves  out 
the  ocean  and  the  mountains  and  meadows  a  mon- 
strous absurdity!  Was  not  the  greatest  scientific 
generalization  of  your  times  reached  independently 
by  two  men  who  were  eminent  in  their  familiarity 
with  living  things  in  their  homes  f 

Certainly  Homaday's  "  Wild  Life  Conserva- 
tion in  Theory  and  Practise"  (1914)  is  a 
volume  which  should  be  read  by  every  student 
of  zoology  and  by  all  interested  in  general 
conservation  problems.  It  is  the  outcome  4)f 
a  course  of  lectures  given  to  the  students  of 
forestry  at  Yale,  and  is  clearly  an  effort  to  en- 
list the  interest  and  intelligent  support  of  a 
younger  generation  of  men,  as  it  is  on  them 
that  the  hope  for  future  progress  largely  de- 
pends. Homaday  clearly  and  forcibly  shows 
the  strenuous  efforts  which  have  been  made  in 
protecting  our  wild  life  from  the  plume  hunt- 
ers and  the  ordinary  ignorant  and  selfish 
hunters  of  all  kinds. 

To  bring  out  the  sound  rational  foundation 
upon  which  protection  is  based,  the  economic 
value  of  birds  is  presented  to  show  how  they 
reduce  the  excessive  numbers  of  insects  in 
fields,  orchards  and  forests,  and  the  aid 
which  hawks  and  owls  give  in  helping  keep 
down  the  number  of  vermin.  The  proper  use 
of  game  is  shown  to  be  capable  of  producing 
millions  of  dollars  worth  of  valuable  food,  as 
well  as  furnishing  recreation  for  many  people. 
Some  of  the  New  England  states  have  already 
begun  to  profit  by  this  on  a  large  scale.  In 
his  enthusiasm  for  the  cause  of  protection 
Homaday  does  not  go  to  the  extreme  and 
ignore  the  harm  done  by  certain  kinds  of 
animals,  or  even  occasional  harm  by  kinds 
usually  neutral  or  beneficial.  The  whole  dis- 
cussion is  eminently  sane  and  judicious. 

Homaday  makes  a  strong  appeal  to  the 
citizen  not  to  allow  a  few  people,  a  special 
class,  who  are  reckless  in  the  destruction  of 
animals,  and  who  really  care  nothing  for  their 
obligations  to  future  generations,  to  advance 
unhindered  in  their  devastation  of  our  valuable 
fauna,  which,  if  once  lost,  can  never  be  re- 
stored.   He  says: 


Seventy-five  per  cent,  of  the  men  who  shoot 
game  in  America,  in  Europe,  Asia  and  Africa  are 
thoroughly  sordid,  selfish  and  merciless,  both  toward 
the  game  and  toward  posterity.  As  a  rule,  noth- 
ing can  induce  any  of  them  to  make  any  voluntary 
sacrifices  for  the  preservation  cause.  They  stop 
for  nothing,  save  the  law. 

Such  a  view  will  appear  strange  and  extreme 
to  many,  but  at  the  same  time  it  is,  to  some 
degree,  a  measure  of  one's  familiarity  with 
this  aggressive  campaign.  And  what  will 
zoologists  think  of  this  statement? 

And  think,  also,  what  it  would  mean  if  even  one 
half  the  men  and  women  who  earn  their  daily 
bread  in  the  field  of  zoology  and  nature-study 
should  elect  to  make  this  cause  their  own  I  And 
yet,  I  tell  you  that  in  spite  of  an  appeal  for  help, 
dating  as  far  back  as  1898,  fully  90  per  cent,  of 
the  zoologists  of  America  stick  closely  to  their 
desk-work,  soaring  after  the  infinite  and  driving 
after  the  imfathomable,  but  never  spending  a 
dollar  or  lifting  an  active  finger  on  the  firing-line 
in  defense  of  wild  life.  I  have  talked  to  these 
men  until  I  am  tired;  and  the  most  of  them  seem 
to  be  hopelessly  sodden  and  apathetic. 

While  this  is  equally  true  of  educators  at  large, 
the  fact  is  they  are  far  less  to  blame  for  present 
conditions  than  are  many  American  zoologists. 
The  latter  have  upon  them  obligations  such  as  no 
man  can  escape  without  being  shamefully  derelict. 
Fancy  an  ornithologist  studying  feather  arrange- 
ment, or  avian  osteology,  or  the  distribution  of 
sub-species,  while  the  guns  of  the  game-hogs  are 
roaring  all  around  him  and  strings  of  bobolinks 
are  coming  into  the  markets  for  sale  I  Yet  that 
is  precisely  what  is  happening  in  many  portions  of 
America  to-day;  and  I  tell  you  that  if  the  birds 
of  North  America  are  saved,  it  will  not  be  by  the 
ornithologists  at  large.  But  fortunately  there  are 
a  few  noble  exceptions  to  this  ghastly  general  rule. 

This  quotation  is  not  given  to  antagonize 
zoologists,  but  in  the  hope  that  some  of  their 
lethargy  will  be  thrown  off.  If  any  one  doubts 
the  truth  of  this  statement  and  resents  it  he 
is  just  the  sort  of  person  who  should  read  this 
book.  To  the  open-minded  individual  who  has 
given  no  attention  to  this  subject  this  book 
will  be  a  revelation.  The  last  chapter  is 
replete  with  valuable  practical  suggestions  for 
future  constructive  protective  work.  Kepeat- 
edly   in   this  book   important  plans  for  the 
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future  are  outlined,  such  as  the  convenion  of 
our  national  forests  into  game  preserves.  It 
is  encouraging  to  know  that  there  are  already 
three  endowments  devoted  to  animal  protec- 
tion, one  of  $340,000,  a  second  for  (61,000  and 
a  third  of  $5,000.  Of  course  these  funds  should 
he  greatly  increased  as  the  period  of  relatively 
easy  conquest  is  now  over  and  the  opposition 
is  organized  with  powerful  financial  support. 
This  contest  is  a  permanent  obligation. 

The  two  concluding  chapters  of  the  volume 
are  contributed  by  F.  C.  Wolcott.  One  is  a 
valuable  summary  of  the  present  status  of 
private  game  preserves,  and  the  other  is  a  very 
useful  bibliography  on  preserves,  protection 
and  the  propagation  of  game. 

With  this  volume  and  Homaday's  ''  Our 
Vanishing  Wild  Life "  (1913)  any  intelligent 
person  can  become  informed  upon  the  present 
status  of  this  phase  of  conservation. 

Chas.  0.  Adams 

Nkw  Yobk  Statk  Collboe  or  Forestbt, 

8TBACUSI,  N.  Y. 
AK   EYE  SCREEN  FOR   UBE   WITH  THE  MICR0600PX 

Most  beginners,  as  well  as  many  practised 
observers,  usually  close  one  eye  when  using 
the  microscope.  This  practise  of  ''  squinting  " 
when  one  is  using  the  microscope  for  any 
length  of  time  causes  a  decided  eyestrain. 
The  other  alternative  of  keeping  both  eyes 
open  requires  first  of  all  considerable  practise, 
and  if  it  does  not  tend  to  strain  the  muscles 
of  the  eyes,  it  does  give  rise  to  a  mental 
strain,  if  it  may  be  so  expressed;  «.  e.,  one  has 
to  concentrate  his  attention  constantly  on  what 
is  seen  with  the  one  eye  through  the  mi- 
croscope, otherwise  the  objects  seen  with  the 
other  eye  will  prove  very  distracting. 

The  writer,  after  having  tried  many  differ- 
ent shapes  and  kinds  of  eye  screens,  has 
worked  out  one  that  seems  to  be  the  most  e£S- 
cient.  It  does  away  with  the  eyestrain  of 
both  types  described  above,  and  is  very  simple 
and  inexpensive. 

The  accompanying  sketch  shows  the  outline 
of  the  screen.  The  material  from  which  it  is 
made  is  a  composition  called  ''  vulcanized  fiber 
board/'   1.5   mm.   in  thickness   and  black  in 


color.  This  composition  board  is  very  tough 
and  durable.  It  may  be  obtained  from  the 
Diamond  State  Fiber  Company,  Ellesmere, 
N.  J.  The  screen  is  cut  from  this  board  with 
a  knife  or  with  heavy  shears.    A  hole  2 J  mm. 


in  diameter  (a  hair  larger  than  the  outside 
diameter  of  the  standard  eyepiece)  is  bored 
by  means  of  an  extension  bit  at  one  end  of 
the  screen.  The  distance  from  the  center  of 
this  hole  to  the  middle  point  of  the  broad 
wing  of  the  screen  is  8  cm.  The  extreme 
length  and  width  of  the  screen  is  12.5  cm.  h7 
7.5  cm. 

If  the  composition  board  is  not  available, 
aluminum  1  mm.  thick,  painted  black  or  dark 
green  on  both  sides,  will  be  found  a  good  sub- 
stitute. 

The  eyepiece  of  the  microscoi^e  is  slipped 
through  the  hole  in  the  screen.  The  sketch 
shows  the  eye  screen  in  position  for  use  with 
the  right  eye,  and  to  change  to  the  left  eye  it 
is  a  matter  of  only  a  few  seconds  to  take  the 
screen  from  the  eyepiece  and  invert  it 

It  will  be  found  that  the  black  surface  of 
the  screen  is  very  restful  to  the  eye  not  in  use, 
and  when  one  alternately  uses  the  right  and 
left  eye,  it  is  possible  to  use  the  microscope 
for  a  much  longer  period  before  the  eyes  be- 
come tired  than  without  the  eye  screen. 

Orton  Lb  Clark 

Mass.  Aqr.  Experiment  Station, 
AMHsasT,  Mass. 

EXHIBiriON  of  the  ROTAL  PHOTOGRAPmC 

800IETT 

To  the  Edftob  op  Science:  The  Eoyal  Pho- 
tographic Society  of  Great  Britain  is  holding 
its  sixtieth  annual  exhibition  in  August  and 
September  of  this  year.  This  is  the  most  rep- 
resentative  exhibition   of  photographic  work 
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in  the  world,  and  the  section  sent  by  Ameri- 
can scientific  men  last  year  sufficiently  demon- 
strated the  place  held  by  this  country  in  ap- 
plied photofin^aphy.  It  is  very  desirable  that 
American  scientific  photognraphy  should  be 
equally  well  represented  in  1915,  and,  in  order 
to  enable  this  to  be  done  with  as  little  difficulty 
as  possible,  I  have  again  arranged  to  collect 
and  forward  American  work  intended  for  the 
scientific  section. 

This  work  should  consist  of  prints  showing 
the  use  of  photography  for  scientific  purposes 
and  its  application  to  spectroscopy,  astronomy, 
radiography,  biology,  etc.  Photographs  should 
reach  me  not  later  than  Thursday,  July  1. 
They  should  be  mounted  but  not  framed. 

I  should  be  glad  if  any  worker  who  is  able 
to  send  photographs  will  communicate  with 
me  as  soon  as  possible  so  that  I  might  arrange 
for  the  receiving  and  entry  of  the  exhibit. 


G.  E.  K.  Mees 


RESEASCH  LiABOBATOBT, 

Kodak  Pabk, 

BOCHESTEB,  N.  Y. 


SCIENTIFIC  BOOKS 


Report  on  Gyroscopic  Theory.    By  Sm  Geobgb 
Gbebnhill.    Bei>orts  and  Memoranda,  No. 
146,  Advisory  Committee  for  Aeronautics. 
London,  T.  Fisher  Unwin,  1914.    Pp.  iv  + 
278,  willi  49  illustrations.   Price  10  shillings. 
Many  i>eople  wonder  at  the  expenditure  of 
time  and  energy  given  by  the  mathematician 
to  subjects  like  the  theory  of  groups  and  differ- 
ential equations.    Others  can  not  understand 
why  men  of  the  ability  of  Elein,  Perry  and 
Orabtree  should  lecture  upon  the  theory  of  the 
top.     Still  others  fail  to  see  in  the  studies 
made  by  Maxwell  of  his  spinning  top  in  an  agate 
cup,  or  of  Sommerfield  and  Noether  on  the 
gyroscope,  anything  to  justify  a  student  in 
following  in  their  footsteps.     And  yety  when 
we  refiect  that  the  spinning  top  illustrates  a 
group  of  motions,  that  its  theory  involves  the 
differential  equation  at  the  very  outset,  that 
the  earth  is  merely  a  moderate-sized  top  spin- 
ning in  q;>ace,  that  the  solar  system  is  a  some- 
what larger  one,  and  that  many  nebulsB  are 
solar  systems  in  formation,  the  subject  assumes 


a  different  aspect,  even  to  the  man  in  the 
street.  And  when  he  further  reflects  that  the 
stabilizing  gyroscope,  now  made  in  large  num- 
bers by  Sperry's  company,  is  used  on  the 
aeroplanes  above  the  firing  lines  in  the  great 
war,  and  acts  as  a  literal  balance  wheel  on  the 
super-dreadnoughts  of  the  warring  i)owers  and 
can  be  bought  in  the  offices  of  the  makers  in 
any  of  the  large  capitals  of  the  world,  this 
same  man  in  the  street  begins  to  see  that  the 
theorist  may  touch  upon  the  veiy  practical 
and  that  the  practical  man  may  well  afford  to 
look  to  the  man  of  theory  for  help  in  the  affairs 
of  the  real  life  of  the  present  day. 

It  is  such  popular  considerations  as  these 
that  may  well  lead  the  man  of  dollars  to  wel- 
come, even  if  he  can  not  understand,  a  monu- 
mental treatise  like  this  which  Sir  Qeorge 
GreenhiU,  with  his  usual  modesty,  has  called 
a  simple  report.  To  the  general  man  of  sci- 
ence the  work  will  mean  much  more,  even  if 
he  too  shall  fail  to  read  278  large  quarto  pages 
devoted  chiefiy  to  mathematics.  But  to  stu- 
dents of  analytical  mechanics,  and  particularly 
to  those  who  look  for  applications  of  modem 
mathematics  to  dynamics,  the  work  will  stand 
as  a  monument  of  patient  research  on  the  part 
of  a  man  who  works  con  amore  and  with  an 
extended  vision  in  a  field  of  rapidly  increasing 
importance. 

Sir  George  Greenhill  always  writes  as  he 
talks,  and  he  never  talks  like  the  man  whom 
he  delights  to  refer  to  as  ''a  mere  mathe- 
matician.'' As  he  sits  at  the  head  of  a  work 
table  in  his  quaint  room  in  Staple  Inn — the 
room  in  which  Dr.  Johnson  may  have  written 
Rasselas — and  talks  of  his  labors  on  the  gyro- 
scope, he  is  a  mathematician  for  about  a 
minute,  a  man  with  the  zeal  of  a  boy  for  an- 
other minute,  a  charming  raconteur  of  stories 
of  his  master.  Maxwell,  the  minute  later,  and 
an  appreciative  student  of  his  friends  "Klein 
and  Sommerfield  in  the  next  unit  of  time. 
And  this  description  characterizes  his  ad- 
dresses, his  books,  his  memoirs  and  his  re- 
ports— ^they  are  all  human,  the  product  not 
merely  of  the  mathematician,  not  merely  of  the 
student  of  dynamics,  not  merely  of  the  experi- 
menter in  the  laboratory,  but  always  of  the 
big-hearted  man. 
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And  so  it  is  with  this  report.  It  is  filled 
with  mathematics  in  which  elliptic  functions, 
long  a  favorite  study  of  Sir  Qeorge's,  plays  an 
important  role;  but  the  reader  is  continually 
running  across  such  homely  illustrations  as 
those  a  teacher  might  use  in  the  classroom — 
the  illustrations  of  bicycle  wheels,  stepladders, 
clock  hands,  reflections  in  a  mirror,  plumb 
lines,  balancing  on  a  knife  edge,  tops,  chil- 
dren's hoops,  race  wheels,  motor  cars,  the 
motor  omnibus,  spinning  cards  through  the 
air.  Whitehead  torpedoes,  the  monorail  car- 
riage, and  the  like — ^just  the  sort  of  things 
that  those  who  have  used  the  problems  in  the 
author's  calculus  have  delighted  to  find  for 
interesting  a  class. 

The  report  is  divided  into  nine  chapters. 
Chapter  I.  relates  to  steady  gyroscopic  mo- 
tion, with  applications  to  the  problem  of  the 
precession  of  the  equinox  and  to  the  gyro- 
scope as  a  stabilizer.  Chapter  IT.  continues 
the  applications  of  the  gyroscope,  in  partic- 
ular with  reference  to  ships,  the  Brennan 
monorail  carriage  and  the  Bessemer  saloon. 
Chapter  III.  relates  to  the  general  unsteady 
motion  of  the  gyroscope,  and  to  the  figures 
resulting  therefrom — ^for  example,  to  the 
rosette  curve  described  by  BUein.  Chapter  IV. 
deals  with  the  geometrical  representation  of 
the  motion  of  a  top,  and  in  particular  with 
the  work  of  Darboux.  Chapter  V.  treats  of 
the  algebraic  cases  of  top  motion,  and  in  par- 
ticular of  the  section  problems,  a  subject  con- 
tinued in  Chapter  VI.  Chapter  VII.  relates 
to  the  spherical  pendulum  and  related  topics. 
Chapter  Vm.  to  such  topics  as  the  gyroscope 
on  a  whirling  arm,  and  Chapter  IX.  to  the 
dynamical  problems  of  steady  motion  and 
small  oscillation. 

It  is  not  intended  in  this  brief  review  to  do 
more  than  call  attention  to  the  general  nature 
of  the  work.  The  practical  value  of  the  sub- 
ject has  come  to  be  recognized  in  this  war  as 
never  before,  and  it  is  well  that  we  have  in  one 
place  the  body  of  theory  which  students  of  the 
subject  would  otherwise  have  to  search  for  in 
many  pamphlets,  books  and  periodicals.  The 
report  lays  no  claim  to  any  important  dis- 
covery, but  it  may  fairly  claim  to  bring  to- 
gether in  convenient  form  the  mathematical 


theory  of  the  gyroscope  as  far  as  it  has  been 
developed  up  to  the  present  time. 

DAvm  Eugene  Smith 

TXACHXaS  Ck)LLBGE, 

Columbia  Univsbsitt 

Monographs  on  Biochemistry.  Soil  Condi- 
tions and  Plant  Growth,  By  Edward  J. 
Russell,  D.Sc.  (Lond.),  Director  of  the 
Rothamsted  Experimental  Station,  Har- 
penden;  with  diagrams.  New  Edition. 
Longmans,  Green  and  Co.,  1915.  Pp.  150. 
This  is  the  third  edition  called  for  within 
three  years  of  the  best  book  on  the  soil  which 
has  yet  been  written.  A  new  chapter  has  been 
added  on  ''The  Relationship  between  the 
Microorganic  Population  of  the  Soil  and  the 
Growth  of  Plants."  A  number  of  minor 
changes  and  a  few  of  considerable  importance 
have  been  made  in  the  original  text,  usually 
because  of  recognition  of  literature  non- 
existent when  the  text  was  prepared  originally. 
The  versatility  of  Dr.  Russell  is  astonishing 
and  the  wealth  of  his  information  is  prodigi- 
ous. And  yet  he  has  told  his  story  in  some 
170  pages  without  an  undue  crowding.  In  fact 
the  book  has  ''charm"  and  is  easily  read. 
The  professional  chemist,  physicist  and  bac- 
teriologist will  find  it  a  mine  of  information 
most  interestingly  woven  together,  but  with 
frequent  references  to  original  authorities. 
And  at  the  same  time  the  layman  can  get  a 
purview  of  the  complex  system  involved  in 
plant  production  in  an  understandable  story. 
Not  only  is  the  book  the  best  in  its  field  rela- 
tively, but  it  is  very  good  absolutely.  But  it 
is  not  ideal,  and  probably  most  of  the  experts 
will  feel  that  its  accents  should  be  altered 
and  even  that  some  of  the  statements  should 
not  have  been  made  as  they  are.  For  instance, 
the  reviewer  should  prefer  to  see  the  relation 
between  moisture  content  and  the  measurable 
physical  properties  of  the  soil  given  more 
prominence;  and  the  dynamic  as  contrasted 
with  the  static  proi)erties  of  the  soil  developed 
more  definitely.  One  is  left  with  a  too  haiy 
idea  of  the  colloidal  properties  of  clay  and  their 
importance  to  the  soil,  and  the  purely  hypo- 
thetical calcium  bicarbonate  is  called  upon 
rather  frequently  to  explain  things  wit&ont 
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the  slightest  intimation  that  its  claims  to 
existence  are  any  less  valid  than  any  other 
compound.  It  is  stated  that  the  water  in  the 
soil  is  weakly  held,  when  as  a  matter  of  fact 
the  film  moisture  is  held  by  probably  enormous 
stress  and  the  reader  is  left  in  confusion  as 
to  just  what  the  author  means.  It  is  not  the 
simplest  view  (page  77)  that  the  mineral  par- 
ticles are  coated  with  a  colloidal  complex,  but 
that  the  so-called  colloidal  properties  of  the 
soil  are  those  resulting  from  the  relatively  vast 
surface  presented  by  the  "  clay  "  portion  of  the 
soil;  and  it  would  be  more  satisfactory  to 
utilize  the  fact  that  the  solubility  of  calcium 
carbonate  is  increased  by  increasing  the  partial 
pressure  due  to  carbon  dioxide  than  assume  the 
existence  of  a  compound  which  can  not  exist 
at  any  gas  pressures  existing  in  the  soil. 

But  when  there  is  so  very  much  that  is  ad- 
mirable it  makes  one  feel  ungracious  to  con- 
tinue criticisms  of  details.  The  book  delib- 
erately makes  its  major  appeal  to  biologists, 
and  the  greater  part  of  the  text  is  devoted  to 
the  biological  properties  of  the  soil.  But  its 
most  striking  feature  is  the  skilful  handling 
of  the  contrasting  views  of  soil  chemists  and 
physicists.  While  it  is  probable  that  others  as 
well  as  the  reviewer  will  not  entirely  agree 
with  the  author's  presentation  of  recent  con- 
troversies, every  one  will  undoubtedly  recog- 
nize the  evident  intent  of  fairness  and  careful 
effort  to  summarize  correctly.  It  is  very  prob- 
able that  no  one  could  at  this  time  make  a 
better  presentation  than  has  Dr.  Eussell,  al- 
though we  may  each  hope  that  some  future 
edition  of  his  book  may  accord  more  closely 
with  our  several  individual  views.  Fortu- 
nately for  the  development  of  this  branch  of 
applied  science,  modification  of  the  personal 
views  of  most  of  the  prominent  workers  is 
commendably  frequent  and  frank.  A  satis- 
factory index  and  a  well-selected  bibliography 
are  retained  in  the  present  edition. 

Dr.  Russell's  monograph  is  not  suited  to 
class-room  use  of  undergraduates  in  our  agri- 
cultural colleges,  though  such  undergraduates 
would  undoubtedly  profit  by  reading  it.  The 
book  will  prove  a  mine  of  suggestions  to  the 
advanced  scholar  and  investigator  and  should 


prove  an  eloquent  testimony  for  the  view  that 
the  time  has  now  come  when  our  universities 
can  afford  to  recognize  that  some  agricultural 
subjects  have  developed  to  a  point  in  dignity 
of  effort  and  scholarship  where  they  might 
profitably  be  included  in  the  curriculum  be- 
side older  and  more  familiar  academic  fields. 
The  advances  of  the  last  few  years  in  second- 
ary rural  education  and  in  the  standard  of  our 
American  agricultural  colleges  is  worthy  cause 
of  gratification.  But  it  is  almost  a  disgrace 
that  our  principal  universities  are  utterly 
failing  to  train  and  provide  leaders  and  teach- 
ers for  what  must  always  be  our  country's 
chief  field  of  endeavor;  and  to  recognize  that 
the  art  of  agriculture  is  passing — rapidly  pass- 
ing in  the  United  States — ^from  the  avocation 
of  the  artisan  to  the  profession  of  the  highly 
trained  specialist.  Dr.  Eussell's  book  will  not 
be  the  least  of  the  instruments  to  bring  about 
the  change.  Frank  K.  Oameron 


SEABK  INTOXICATION 

The  flesh  of  the  economically  very  impor- 
tant Greenland  shark  (SomniosTis  microceph- 
dltis),  a  shark  usually  between  6  and  14  feet 
in  length  occurring  abundantly  in  the  Arctic 
Ocean  and  ranging  southward  to  Norway,  the 
Faeroes,  Iceland,  Cape  Cod,  Oregon  and  Ja- 
pan, has  long  been  known  to  possess  certain 
poisonous  qualities. 

It  is  not  known  to  what  extent  the  poison- 
ous nature  of  the  flesh  of  this  fish  is  shared  by 
that  of  other  species  of  sharks,  some  of  which, 
at  least,  appear  to  be  quite  harmless;  but  in 
view  of  the  possibility  that  in  the  near  future 
the  flesh  of  some  of  our  more  abundant  spe- 
cies of  selachians  may  be  placed  on  the  market 
for  the  purpose  of  providing  a  cheap  supply 
of  good  fresh  food,  it  would  seem  opportune 
to  call  attention  to  what  is  known  in  regard  to 
the  undesirable  qualities  of  the  flesh  of  the 
Greenland  shark  in  order  that  similar  quali- 
ties in  the  flesh  of  other  species,  if  present, 
may  be  immediately  detected. 

Mr.  Ad.  S.  Jensen,  of  the  zoological  mu- 
seum of  the  University  of  Copenhagen,  has  re- 

1  Published  with  the  permission  of  the  secretary 
of  the  Smithsonian  Institution. 
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oently  published*  the  following  excellent  Buxn- 
mary  of  all  that  is  definitely  known  concerning 
shark  intoxication. 

In  North  Oreenland,  where  the  dog  plays  such 
a  large  part  as  draught  animal  for  the  sledge,  the 
shark  fishery  has  the  additional  importance  of 
providing  food  for  the  dogs.  In  the  dried  condi- 
tion especially  shark  flesh  is  an  excellent  dog 
food;  it  gives  the  animals  strength  to  sustain  pro- 
longed exertions  without  being  fatigued.  In  the 
fresh  condition,  on  the  other  hand,  it  is  dangerous 
for  the  dogs;  when  they  eat  a  quantity  of  it  they 
become  heavy  and  subject  to  giddiness  (they  are 
said  to  be  "shark-intoxicated'');  on  driving  a 
short  distance  with  them  they  begin  to  hang  their 
ears,  tumble  from  side  to  side  and  at  last  fall 
down  in  cramp  convulsions,  after  which  they  can 
not  be  got  to  move  from  the  spot;  in  a  couple  of 
minutes  the  dog  may  recover,  but  when  it  runs 
again  the  whole  body  quivers  and  the  dog  has  no 
power  to  drag;  at  the  same  time,  especially  when 
the  weather  is  warm,  the  animal  has  diarrhea,  its 
feces  are  "squirted  out"  as  greenish  water; 
sometimes  the  animal  dies  of  the  sickness.  At 
places  where  shark  food  is  plentiful,  however,  the 
dogs  accustom  themselves  to  eating  a  large  amount 
of  it  without  being  sick;  but  if  they  are  driven  in 
the  warm  sunshine  they  may  be  very  bad  from  it. 
From  dried  shark  flesh  the  dogs  never  become 
"shark-intoxicated,"  yet  they  can  also  become 
sick  from  it,  as  dried  shark  meat  tends  to  swell 
out  in  the  stomachs  of  the  dogs;  the  Greenlanders 
therefore  advise  to  give  the  dogs  only  small  ra- 
tions of  dried  shark  meat  and  first  to  cut  the 
meat  into  long  and  narrow  strips,  so  that  the  dogs 
do  not  gulp  down  the  whole  at  once,  but  can  reg- 
ularly work  through  it  with  the  teeth. 

To  explain  these  phenomena  it  may  be  said 
that  the  fresh  shark  flesh  contains  a  compound  that 
acts  like  alcohol;  when  the  flesh  is  boiled,  the 
poisonous  stuff  is  removed  and  the  dogs  can  then 
eat  more  of  it  without  suffering  than  when  the 
meat  ia  fresh.  The  poisonous  substance  is  prob- 
ably present  everywhere  in  the  body  of  the  shark, 
also  in  the  cartilage.  Rink  was  of  the  opinion 
that  the  danger  of  the  shark's  flesh  was  due  to  its 
containing  a  large  amount  of  saline  fluids,  which 
were  totally  swallowed  down  when  the  flesh  was 
eaten  in  the  frozen  condition.  To  clear  up  the 
matter    I    consulted    the    veterinary    surgeon    8. 

«"The  Selachians  of  Greenland"  ("Seertryk 
af  Mindeekrift  for  Jepetus  Steenstrup")  pp.  12- 
14,   1914. 


Hjortlund,  who  lived  for  a  couple  of  jeaia  in 
North  Greenland  and  there  made  investigations 
on  the  infectious  sickness  of  the  dogs;  be  ku 
kindly  sent  me  the  following  information. 

"These  eases  of  poisoning,  which  in  Greenland 
always  occur  after  eating  fresh,  raw  meat  of  the 
Greenland  shark  (Sominomu  microcephahu),  both 
in  men  and  dogs,  is  without  doubt  due  to  a  ^e- 
ciflc  poison  (a  toxin)  which  occurs  in  its  bodj. 
Nothing  indicates  the  correctness  of  Bink's  view, 
that  the  i>oisonous  nature  of  fresh  shark  meat  was 
due  to  the  large  quantity  of  saline  fluids  it  con- 
tained, whilst  many  things  speak  against  thii 
view. 

"Meanwhile,  however,  the  question  has  not  yet 
been  scientifically  investigated  and  all  we  know 
about  it  is  exclusively  based  on  empiricsl  obser- 
vationa. 

"The  clinical  symptoms,  of  which— as  men- 
tioned above — ^tiredness,  dullness,  uncertain  gait, 
sensory  disturbances  and  a  profuse  diarrhea  are 
the  most  in  evidence,  depend  in  virulence  on  the 
quantity  of  meat  taken,  but  in  dogs  can  also  be 
intensified  in  mild  weather  and  with  bodily  exer- 
tion. In  men,  where  the  poison  causes  a  similar 
complex  of  symptoms,  the  sense  disturbances  both 
objectively  and  subjectively  give  the  same  impres- 
sion as  acute  alcohol  poisoning.  The  symptoms  of 
poisoning  may  last  a  shorter  or  longer  time,  from 
a  couple  of  hours  to  a  couple  of  days.  They  may 
be  very  weak,  almost  unnoticeable,  when  the  sni- 
mal  has  only  taken  a  small  quantity;  on  the  other 
hand  dogs  have  several  times  been  known  to  die 
under  violent  symptoms,  almost  apopleetie  in 
character,  a  short  time  after  they  had  eaten  large 
quantities  of  shark  meat. 

' '  Of  importance  in  judging  of  the  nature  of  the 
poisonous  stuff  or  stuffs  is  the  fact  that  the  ani- 
mals can  gradually  be  accustomed  to  taking  larger 
and  larger  quantities  of  it.  Obviously  antitoxins 
can  be  produced  in  the  body  of  the  dog,  which 
counteract  the  activity  of  the  poison;  in  other 
words,  the  animal  can  to  a  certain  degree  become 
immune,  and  this  gradually  occurs  spontaneously  at 
places  where  the  dogs  have  constantly  the  oppor- 
tunity of  eating  fresh  shark  meat 

"The  poison,  however,  is  soluble  in  water  and 
can  thus  be  extracted  from  the  meat  by  thorough 
washing.  How  far,  on  the  other  hand,  it  is  de- 
stroyed by  heating  to  temperatures  below  100*  is 
more  doubtful.  In  any  case  the  transformation 
here  must  proceed  slowly;  for  according  to  all 
reports  the  meat  must  be  cooked  in  two  to  three 
different  waters  before  one  can  be  certain  that  it 
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is  not  poisonous.    It  is  most  reasonable  to  assume 
that  it  is  redstant  to  such  a  temperature. 

"The  usual  method  in  practise  of  preparini;  the 
shark  flesh  so  that  it  may  gradually  lose  its  poi- 
sonous qualities  is  to  eut  the  meat  into  thin  strips 
which  are  hung  up  to  dry  in  the  sun  and  air;  it 
thus  loses  its  large  quantity  of  water,  and  gradu- 
ally its  poisonous  qualities  disappear,  so  that  it 
becomes  a  rather  good  food  for  the  dogs,  though 
it  must  still  be  used  with  caution  and  preferably 
mixed  with  a  little  blubber. 

"Begarding  the  seat  of  the  poison  in  the  body 
of  the  shark  we  have  the  most  divergent  opinions; 
some  assume  that  it  is  only  in  the  musculature^ 
others  that  it  is  exclusively  present  in  the  carti- 
lage and  others  again  that  it  is  chiefly  found  in 
the  peritoneal  and  spinal  fluids,  as  it  has  been 
found  that  these  fluids  produce  a  severe  pain 
when  received  in  the  eye.  A  proper  judgment  on 
these  matters,  however,  will  only  be  obtained  by 
means  of  a  special  investigation  of  the  poison, 
and  such  at  the  same  time  would  elucidate  its 
chemical  composition,  its  physiological  properties 
and  various  biological  reactions." 

A.  H.  Clark 

U.  S.  National  Museum, 
Washington,  D.  C. 


SPECIAL  ABTICLES 
THE  CROWN-OALL  OP  ALFALFA 

During  the  past  two  years  the  writer  has 
been  engaged  in  studies  upon  the  life-history 
of  the  organism  described  by  Magnus^  in  1902 
under  the  name  of  Urophlyctis  alfalfcB.  It 
seems  hest  to  publish  a  brief  statement  of  the 
results  so  far  obtained,  pending  further  studies. 

1.  The  "resting  spores"  when  placed  in 
water  cultures  develop  into  sporangia. 

2.  Within  these  sporangia  are  formed  motile 
spores  of  two  sizes ;  usually  one  large  spore  and 
many  small  ones  are  formed  in  the  same 
sporangium. 

3.  One  or  several  small  spores  may  become 
attached  to  one  large  one.  Only  one  remains 
permanently  attached.  It  has  not  heen  deter- 
mined whether  or  not  this  attachment  is  in 
the  nature  of  a  sexual  fusion.  If  so,  the  large 
spores  and  small  spores  are  obviously  capable 

1  Magnus,  P.,  ''Ueber  in  knolligen  Wurzelaus- 
wuchsen  der  Luzerne  lebende  Urophlyctis,"  Ber, 
der  Veut.  BoU  Gesell,  20,  291-96,  1902.  One 
plate. 


of    functioning     as     sexually     differentiated 
gametes. 

4.  The  motion  of  the  large  spore  continues 
after  the  attachment  of  the  small  spore. 

5.  The  small  spores,  the  large  spores  and 
the  united  si>ores  (zygotes?)  become  amoeboid 
after  a  period  of  motility. 

6.  In  the  amoeboid  state,  singly  or  in  groups, 
these  bodies  may  be  observed  to  move  on  the 
surface  of  the  host. 

7.  In  infected  soil  young  alfalfa  seedlings 
develop  galls  in  which  Plasmodia  are  found. 

8.  In  older  galls  similar  plasmodia  are  pres- 
ent which  ramify  through  the  tissues  of  the 
galL  Previous  to  spore  formation  the  para- 
site becomes  massed  in  cavities  formed  by  the 
destruction  of  the  host  tissue. 

9.  The  resting  spores  are  formed  in  these 
cavities,  apparently  by  division  of  the  parasite 
into  many  cells. 

10.  The  content,  cytoplasm  and  nuclei,  of 
the  resting  spores  in  the  dormant  condition, 
corresponds  to  that  of  the  Plasmodium  in  the 
stage  immediately  preceding  spore  formation. 

The  presence  of  a  Plasmodium  as  the  vege- 
tative stage  of  the  parasite  and  the  entire  ab- 
sence of  a  mycelium  at  any  stage  suggest  that 
possibly  the  organism  should  be  removed  from 
the  genus  Urophlyctis. 

Orville  T.  Wilson 
University  op  Wisconsin 

A  preliminary  note  on  the  food  habits  and 

distribution  of  the  TEXAS  HORNED  LIZARDS 

Random  examinations  of  stomach  contents, 
made  by  various  workers  during  the  past  forty 
years,  have  indicated  that  Phrynosoma  cot" 
nuium,  the  Texas  homed  lizard,  is  of  great 
economic  importance.  To  determine  its  status 
as  a  valuable  animal,  an  examination  of  four 
hundred  and  eighty-five  stomachs  has  been 
made.  As  only  a  small  per  cent,  of  the  animals 
found  in  the  field  were  captured  and  killed, 
several  facts — ^besides  the  principal  one— con- 
cerning this  animal  have  been  disclosed. 

The  Texas  horned  lizard,  unlike  the  other 
species  of  the  genus,  is  distinctly  not  a  desert 
form.  Its  area  of  distribution  is  quite  exten- 
sive, going  northward  into  Kansas,  southward 
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far  into  the  Mexican  table  land,  and  west- 
ward into  Arizona ;  but,  clearly,  the  area  of  its 
greatest  abundance  is  the  north  and  south  strip 
of  Texas  known  as  the  Black  and  Grand  prairies. 
This  strip  of  country  includes  the  cities  of 
Fort  Worth,  Dallas,  Waco,  Austin  and  San 
Antonio — in  fact  all  of  the  large  cities  of  the 
state  except  Houston  and  Galveston;  and  is 
preeminently  the  best  part  from  an  agricul- 
tural standpoint.  Within  this  area,  where  con- 
ditions  are  at  all  favorable,  the  Phrynosoma 
population  averages  at  least  thirty  to  the  acre. 
This  is  despite  the  fact  that  for  a  number  of 
years  these  lizards  have  been  captured  and 
sold  to  visitors  from  the  east. 

The  life  history  has  not  been  well  worked 
out,  but  the  newly  hatched  young  begin  to  ap- 
pear by  the  first  of  August;  so  that  it  is  safe 
to  say  that  the  ordinary  agricultural  opera- 
tions such  as  spring  and  fall  plowing,  do  not 
interfere  with  the  life  cycle.  The  natural 
enemies  are  few  and  unimportant,  being  mainly 
road  runners  and  opossums. 

The  stomachs  examined  included  the  follow- 
ing forms :  four  species  of  ants ;  four  species  of 
weevils  (very  few  boll  weevils) ;  four  species 
of  bees  (mainly  miner  bees) ;  eight  species  of 
beetles;  three  species  of  stink  bugs;  nymphs 
of  grasshoppers  and  allied  Orthoptera;  five 
species  of  flies;  and  a  few  caterpillars,  some 
of  which  have  not  yet  been  identified.  The 
noxious  forms  found  overwhelmingly  out- 
numbered the  useful  forms. 

Agricultural  ants  were  found  in  80  per  cent, 
and  stink  bugs  in  60  per  cent,  of  the  stomachs. 
Neither  of  these  is  much  subject  to  the  attacks 
of  birds.  Obviously  this  enhances  the  value  of 
Phrynosoma.  Incidentally,  there  was  a  re- 
markable consistency  or  homogeneity  in  the 
contents  of  the  individual  stomachs.  For  ex- 
ample, in  one  case,  nearly  all  of  the  forms 
present  would  be  Hymenoptera;  in  another, 
nearly  all  would  be  Heteroptera,  etc.  This 
could  mean  that  individuals  acquire  a  taste 
for  sour  food,  or  fatty  food,  etc.;  or,  what  is 
more  likely,  that  the  same  individual  requires 
from  time  to  time  certain  special  elements  in 
its  food. 

From  the  data  thus  far  assembled,  it  can  be 


safely  affirmed  that  the  homed  lizards  of  Texas 
are  of  tremendous  importance  to  agricultare 
in  that  region ;  and  may,  perhaps,  play  as  im- 
portant a  part  there  as  does  the  common  toad 
in  the  better  watered  regions  of  the  United 
States. 

W.  M.  WcrroN 
The  Bice  Institute, 
Houston,  Texas 


THE    AMERICAN    ASSOCIATION   FOB  TEE 

ADVANCEMENT  OF  SCIENCE 
SECTION   D— MECHANICAL    SCIENCE  AND 
ENGINEEBING.    II 

Hie  Highways  of  Hawaii:  H.  EL  Bishop. 

Before  the  days  of  county  government,  the  cen- 
tral government  of  Honolulu,  under  the  superin- 
tendent of  public  works,  improved  many  highways 
with  first -class  water-bound  macadam,  in  manj  in- 
stances with  a  telford  base.  Under  the  eonnty 
form  of  government,  the  county  took  charge  of  the 
maintenance  of  the  roads  already  built  and  the  con- 
struction of  all  new  ones.  It  is  needless  to  say 
that  this  system  has  proven  unsatisfactory  and  un- 
productive of  good  results  in  general. 

In  1910  and  1911,  by  legislative  action,  pro- 
vision was  made  by  the  territory,  to  raise  funds  by 
means  of  a  bond  issue  and  to  put  the  work  of  road 
improvement  under  this  issue  in  the  handa  of  a 
commission,  to  be  known  as  the  Loan  Fond  Ck)m- 
mission.  The  writer  was  engaged  in  September, 
1911,  by  the  Hawaii  Loan  Fund  Commission  to 
prepare  plans  and  specifications  and  to  superintend 
the  construction  of  the  belt  road  improvement  on 
the  Island  of  Hawaii.  The  belt  road,  which  is  the 
main  highway  of  the  island,  approximately  paral- 
lels the  coast  line  at  a  greater  or  less  distance  en- 
tirely around  the  island,  a  distance  of  approxi- 
mately 250  miles. 

In  the  work  of  improvement  on  Hawaii,  the  gen- 
eral plan  adopted  was  to  use  water-bound  macadam 
with  a  telford  base  in  the  wet  sections,  and  bi- 
tuminous macadam  in  the  dry  sections.  It  was  also 
planned  to  give  the  water -bound  macadam  a  sur- 
face application  of  bituminous  material  when  the 
macadam  had  become  sufficiently  compacted  to 
make  such  a  treatment  successful. 

The  greatest  need  of  Hawaii  is  some  form  of 
territorial  aid  to  the  counties  similar  to  that 
adopted  by  the  majority  of  the  states  of  the 
Union.  Hawaii  is  also  in  need  of  some  form  of 
centrally  controlled  highway  department  which  will 
insure   the  standardization   of   road  work  and  a 


MiLT  28,  1»15] 


SCIENCE 


799 


continuity  of  the  policy.  The  territory  is  going 
through  practically  the  same  experience  that  every 
state  in  the  Union  has  been  through  in  its  road 
work. 

Service  Tests  on  Various  Classes  of  Pavements: 

H.    W.    DUBHAM. 

A  solid  unyielding  foundation  is  a  necessity  for 
all  road  construction^  but  type  and  details  are 
purely  a  local  question.  Much  unnecessary  con- 
fusion is  caused  in  road  discussion  by  inability  ^o 
discriminate  between  cause  and  effect  and  by  lay- 
ing more  importance  on  details  of  specifications 
than  on  the  result  they  obtain. 

The  only  true  test  is  that  of  service  under  con- 
ditions of  actual  use.  Final  selection  must  be 
made  among  a  limited  number  of  types  and  suit  a 
limited  number  of  conditions.  Carrying  inter- 
mediate operations  in  the  problem  of  selecting 
road  types  to  extremes  of  refinement  is  unnecessary 
in  that  the  conditions  to  be  satisfied  are  few,  and 
the  final  selection  must  be  from  among  these 
classes. 

Service  Tests  of  Stone  Block  Pavements  in  BrooJe- 

lyn:  H.  H.  Schmidt. 

About  five  years  ago  studies  were  begun  of  the 
various  granite  pavements  in  the  borough  of 
Brooklyn,  with  a  view  to  determining,  if  possible, 
the  causes  which  created  the  objectionable  fea- 
tures. Observation  showed  that  certain  granite 
blocks  polished  under  traffic,  so  that  they  became 
extremely  slippery;  some  wore  down  rapidly  at 
the  edges,  causing  the  top  of  the  block  to  become 
turtle -backed,  which  made  the  pavement  extremely 
rough;  some  blocks  were  found  which  disinte- 
grated under  traffic,  and  still  others  were  extremely 
rough  and  not  well-shaped,  owing  to  the  fact  that 
they  were  made  from  a  granite  which  had  im- 
proper cleavage  planes.  We  learned  from  the 
service  tests  of  the  stones  actually  subjected  to 
traffic,  that  the  mineralogical  composition  of  the 
granite,  the  presence  or  absence  of  certain  miner- 
als, and  the  proportions  in  which  they  occur,  as 
well  as  the  size  of  the  crystals,  all  had  a  direct 
bearing  on  its  value  for  paving  purposes. 

After  a  conclusion  had  been  reached  as  to  the  most 
desirable  granite,  a  study  of  the  size,  dressing  and 
filler  was  taken  up.  With  the  use  of  a  concrete 
base,  the  extreme  depth  of  the  block  was  unneces- 
sary, and  the  depth  waa  therefore  reduced  from 
eight  to  five  inches.  With  modern  granite  block  it 
is  possible  to  obtain  joints  averaging  from  a 
quarter  to  three  eighths  of  an  inch.  The  blocks  are 
laid  so  close  together  that  a  considerable  area  of 


the  blocks  touch  one  another,  thus  giving  stability 
to  the  pavement,  even  without  the  joint  filler.  It 
is  unnecessary  with  the  modem  granite  block  pave- 
ment to  use  paving  gravel,  and  the  modem  practise 
favors  the  use  of  a  mixture  of  tar  or  asphalt  with 
hot  sand,  poured  into  the  joints. 

Wood  Block  Pavements:  W.  P.  Tayloe. 

The  Value  of  the  Absorption  Test  on  Wood  Blocks: 

George  W.  Tillson. 

When  municipal  engineers  were  considering  the 
advisability  of  laying  treated  wood  block  pave- 
ments some  twelve  or  fourteen  years  ago,  it  was 
uncertain  as  to  just  what  should  be  the  require- 
ments of  the  specifications.  It  was  felt  that  it 
was  necessary  to  prevent  the  blocks  from  decay 
and  also  to  treat  them  so  that  they  would  be  stable 
under  all  climatic  conditions;  that  is,  they  should 
not  absorb  so  much  water  as  to  swell  and  cause 
the  pavement  to  bulge,  during  a  wet  spell,  nor 
should  they  shrink  too  much  in  dry,  hot  weather, 
so  that  they  would  become  loose. 

After  careful  consideration,  it  was  decided  to 
require  an  absorption  test  of  the  blocks.  The  test 
provided  that  after  being  dried  in  a  kiln  at  a  tem- 
perature of  100**  F.  for  24  hours,  the  blocks  should 
not  gain  in  weight  more  than  3  per  cent,  during 
immersion.  Pavements  were  laid  under  this  speci- 
fication in  1903  and  1904,  and  on  one  street  with  a 
preservative  that  did  not  contain  any  resin,  but 
was  a  specially  prepared  oil.  The  blocks  obtained 
did,  however,  conform  to  the  requirements  as  to 
weight  and  absorption.  These  pavements  have 
been  in  use  10  and  11  years,  without  any  expan- 
sion joint,  and  have  required  almost  no  attention 
on  account  of  the  instability  of  the  blocks.  In  cer- 
tain cases  where  pavements  were  laid  not  imder  the 
supervision  of  the  city,  so  that  the  absorption  test 
was  not  applied,  the  pavements  did  expand  to  a 
very  considerable  extent. 

The  city  of  New  York  is  the  only  municipality 
of  which  the  writer  knows  where  the  absorption 
test  is  required,  and  it  is  also  the  only  city,  in  his 
knowledge,  where  an  expansion  joint  is  not  used. 
The  writer  firmly  believes  that  with  a  heavy  oil 
treatment  of  20  pounds  and  a  specification  requir- 
ing an  absorption  test,  as  given  above,  satisfactory 
results  dan  be  obtained  without  an  expansion  joint. 

Sand  Citshion  vs.   Mortar  Bed  for   Wood  Block 

Pavements:  Theodob  8.  Oxholm. 

In  this  country  it  has  been  the  custom  for 
many  years  to  lay  wood  block  pavement  on  a  con- 
crete base  with  a  cushion  of  sand  or  a  bed  of  mor- 
tar between  the  base  and  the  blocks.  A  sand 
cushion  is  intended  primarily  to  smooth  out  the 
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roaghneas  and  ineqnalitiea  in  the  concrete,  so  that 
the  blocks  might  rest  evenly  thereon.  Secondly, 
the  yielding  surface  of  the  sand  permits  the  roller 
to  press  the  blocks  into  it  until  they  present  a 
smooth  surface,  adjusting  the  slight  inequalities 
in  the  depth  of  the  blocks,  and  thirdly,  the  sand 
has  a  slight  resiliency  and  protects  the  blocks 
somewhat  from  surface  wear.  The  mortar  bed 
performs  the  same  office  as  the  sand  as  an  equal- 
izer of  the  concrete  surface  and  the  surface  of  the 
finished  pavement,  but  there  the  similarity  ceases, 
for,  as  the  mortar  gradually  sets  it  forms  a  hard 
unyielding  bed  for  the  blocks  to  rest  upon,  sacri- 
ficing resiliency  for  immobility. 

There  are  two  objections  in  the  writer's  opin- 
ion to  the  use  of  a  sand  cushion.  First,  when  cuts 
are  made  for  any  purpose  through  the  pavement, 
it  frequently  happens  that  weeks  and  months 
elapse  before  repairs  are  made;  during  this  time, 
storm  water  works  its  way  between  the  blocks  and 
base  and  disturbs  considerable  quantities  of  pave- 
ment that  will  have  to  be  relaid.  This  is  espe- 
cially noticeable  on  streets  with  a  considerable 
grade,  and  could  not  occur  .with  a  well-set  mortar 
bed.  Second,  it  would  seem  that  even  the  slight 
resiliency  of  the  sand  cushion  would  mean  the  un- 
stable condition  of  each  block  with  respect  to  its 
neighbors,  and  a  consequent  lack  of  support  on 
sides  and  ends  which  is  of  the  utmost  importance. 
The  one  objection  to  a  mortar  bed  has  always  been 
that  the  mortar  has  been  mixed  damp  and  time 
must  be  allowed  for  it  to  set  hard  (three  or  four 
days),  before  traffic  could  be  admitted,  whereas 
wood  block  pavement  on  sand  cushion  can  be 
thrown  open  for  traffic  as  soon  as  completed. 
The  writer  has  overcome  this  objection  by  mixing 
the  mortar  dry,  and  allowing  it  to  set  as  moisture 
reaches  it  through  the  joints  which  are  always  of 
sand.  The  roller  and  immediate  traffic  work  the 
blocks  down  to  their  final  beds  before  the  mortar 
sets.  Work  of  this  kind  has  been  examined  at 
plumbing  cuts  and  it  has  been  found  that  the  mor- 
tar was  set  up  hard,  though  traffic  had  been  al- 
lowed on  the  new  pavement  as  soon  as  completed, 
and  the  surface  was  still  uniform. 

Cement  Concrete  Pavements:  PxaoT  H.  Wilson. 

The  author  states  that  the  basic  principle  of  the 
modem  concrete  road  goes  back  to  the  ancient 
Boman  roads  in  that  the  latter  involved  the  use 
of  puzzolana,  the  cement  used  by  the  Romans, 
while  Portland  cement  is  used  as  a  binder  in  the 
modern  concrete  road. 

The  author  emphasizes  the  following  as  con- 
spicuous advantages  of  the  concrete  road: 


Absence  of  mud  and  dust. 

Beads  passable  at  all  seasons. 

An  even  but  gritty  surface  texture  which  pre- 
vents horses  and  cars  from  slipping. 

A  flat  crown  making  every  foot  of  road  sorfaee 
available  for  traffic. 

Extreme  durability  increasing  with  age  and  ex- 
posure to  the  elements. 

Imperviousness  to  frost  and  heat. 

Moderate  first  cost  and  minimum  maintenance 
cost. 

With  the  establishment  of  expansion  joints  at 
proper  intervals  the  cracking  of  concrete  road  had 
been  practically  eliminated,  but  when  cracks  do 
occur  they  are  fiUed  with  tar  and  sand  at  small 
expense,  this  treatment,  to  all  practical  purposes 
and  intents,  restoring  the  slab  to  its  monolitliie 
character. 

The  paper  describes  structural  methods  and  calls 
special  attention  to  the  importance  of  using  onlj 
the  best  quality  of  materials,  strict  observance  of 
specifications  and  careful  workmanship. 

Cement  Concrete  Pavements  with  Thin  Bitnmiwmi 

Surfaces:  W.  H.  Luster. 

The  concrete  surface  standing  exposed  to  the 
weather  and  chance  traffic  for  fourteen  days  be- 
comes dirty,  and  before  the  hot  bitumen  was  ap- 
plied it  was  thoroughly  cleaned  in  order  to  bond 
the  two  materials.  Cleaning  is  of  the  utmost  im- 
portance, and  to  that  end  the  concrete  was  swept 
first  with  wire  brooms,  then  with  ordinary  house 
brooms  and  then  flushed  with  water  under  pres- 
sure by  means  of  fire  hose,  and  while  the  water 
was  flowing  was  swept  in  the  direction  of  the  flow 
to  the  drainage  inlets,  but  even  then  there  re- 
mained the  cement  scum,  or  laitance,  which  always 
forms  at  the  low  spots  to  which  it  drains,  and  there 
hardens;  this  must  be  removed,  for  it  is  alwajs 
smooth  and  no  bitumen  will  adhere  to  it,  and 
even  if  it  did,  it  is  not  a  suitable  material  for 
road  metal,  as  it  is  soft  and  brittle  and  soon  dis- 
integrates under  traffic. 

The  refined  tar  was  applied  hot  by  spraying 
under  pressure  from  a  moving  auto  truck  tank, 
containing  about  one  thousand  gallons.  A  com- 
parison of  area  covered  with  the  capacity  of  the 
tank  showed  that  the  quantity  spread  was  about 
one  gallon  to  every  three  square  yards.  The 
bitumen  was  then  covered  with  a  coating  of  flse 
quartz  gravel,  the  largest  size  grain  being  three 
eighths  of  an  inch  in  diameter,  and  spread  in  the 
proportion  of  one  cubic  yard  to  one  hundred 
square  yards  of  surface.     The  street  as  thus  pre- 
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parod    was   closed   for   twenty-four   hours,    after 
which  traffic  was  admitted. 

This  thin  bituminous  coating  acts  in  four  ca- 
pacities: First,  it  waterproofs  the  surface;  sec- 
ond, it  acts  as  a  carpet  and  deadens  the  noise  of 
traffic;  third,  it  affords  good  foothold  for  horses, 
and  fourth,  it  prevents  abrasion  of  the  concrete, 
thus  prolonging  its  life. 

Tapeka    BituminoM    Concrete    Pavements    Con- 

etrueied  with  Tar  Cement:  Philip  P.  Shabplis. 

The  Topeka  bituminous  concrete  is  shown  to  be 
a  revival  of  types  of  pavements  laid  with  coal-tar 
cement  twenty-five  years  or  more  ago. 

The  vulcanite  pavements  of  Pittsburgh  and  tar 
concrete  pavements  of  New  England  are  described 
and  compared  with  Topeka  specifications. 

The  precautions  necessary  to  secure  successful 
work  with  the  Topeka  specification  using  coal  tar 
cement  are  given. 

Bituminous  Pa/vements  with  Two  or  More  Layers 
of  Bituminous  Concrete:  Abthub  H.  Bijlnch- 

ABD. 

In  cases  where  one  product  of  a  stone-crushing 
plant  is  used  for  the  aggregate  of  the  wearing 
course  of  a  bituminous  concrete  pavement  and  this 
product  is  composed  of  broken  stone  varying  but 
little  in  size,  let  us  say  from  I  in.  to  li  in.,  it  will 
be  advisable  to  use  two  layers  of  bituminous  con- 
crete. If  the  above  product  was  used  for  the  first 
layer  and  was  constructed  with  a  compacted 
thickness  of  from  If  to  2  inches,  the  second  layer 
might  properly  be  composed  of  broken  stone  from 
i  to  i  in.  in  size  and  spread  about  i  in.  to  f  in. 
in  thickness.  After  the  second  layer  had  been 
rolled  the  pavement  could  be  finished  with  or 
without  a  seal  coat  of  bituminous  cement  and  a 
dressing  of  uncoated  stone  chips.  This  method  is 
suggested  in  order  to  secure  with  the  above  type 
of  broken -stone  product  a  surface  of  the  wear- 
ing course  which  will  be  as  dense  as  when  a 
product  ranging  in  size  from  i  inch  to  1}  inch  is 
used  and  the  pavement  finished  with  a  seal  coat  of 
bituminous  cement  and  stone  chips. 

From  a  historical  standpoint  it  is  of  value  to 
note  that  an  English  bituminous  pavement  of 
similar  type  was  described  in  the  Engineering 
Becord  of  July  23,  1898.  The  fundamental  prin- 
ciples involved  have  been  made  use  of  in  the  many 
successful  'bituminous  concrete  pavements  con- 
structed in  England  during  the  past  fifteen  years 
under  the  trade  names  of  Tarmac  and  Quarrite. 

Bituminous    Macadam    Pavements     (Penetration 
Method):  Fbboibick  Stexlx  Strong. 


In  determining  the  quantity  per  square  yard  of 
bituminous  material  to  be  used  in  construction  of 
a  bituminous  macadam  pavement  there  are  four 
paramount  functions  to  be  considered:  First,  the 
nature  and  consistency  of  the  bituminous  mate- 
rial; second,  the  quality  of  the  stone;  third,  the 
depth  and  sizes  of  the  course;  fourth,  the  kind  of 
traffic  and  severity  of  climatic  conditions. 

With  this  data,  the  following  equation  has  been 
deduced  for  the  proper  amount  of  binder  to  be 
used  in  cases  where  the  stone  is  of  low  crushing 
and  abrasive  strength,  this  classification  not  to 
inxdude  any  stone  which  is  so  poor  as  to  be  ques- 
tionable or  worthless.  Let  Y  represent  the  num- 
ber of  gallons  to  be  used  per  square  yard.  Let 
X  represent  the  depth  of  the  top  course  in  inches. 
Then  r  =  9/10  Z.  For  instance,  with  stone  of 
low  test,  and  depth  of  stone  of  2  in.,  we  deter- 
mine that  the  quantity  of  binder  should  be  ap- 
proximately 1.8  gals,  per  square  yard;  and  by 
using  this  equation  again,  it  is  found  that  for  a 
depth  of  3  in.  the  amount  of  bituminous  mate- 
rial should  be  2.7  gallons  per  square  yard. 

This  binder  is  to  be  applied  in  two  applications, 
the  first  to  be  two  thirds  the  full  amount  and  the 
second  the  balance,  and  the  application  is  made 
by  pressure  machine.  I  believe  no  top  course  for 
a  road  of  this  type  should  be  less  than  3  in.  in 
depth.  The  best  stone  available  should  be  used 
even  if  its  cost  would  entail  the  use  of  cheaper 
material  in  bottom  course,  but  by  this  I  do  not 
depreciate  the  importance  of  a  foundation,  as 
without  this  any  road  is  worthless. 

Some  Ways  to  Differentiate  between  Bitumens: 
Geoboe  p.  Hemstbeet. 

The   Present    Status   of   Adhesive   and   Cohesive 
Tests  of  Bituminous  Materials:  John  S.  Cban- 

DELL. 

During  the  past  year  the  writer  has  made  a  series 
of  tests  to  determine  the  binding  values  of  a  num- 
ber of  bituminous  binders.  The  first  tests  were 
made  as  follows:  Cylindrical  briquets  25  mm. 
high  X  25  mm.  diameter,  composed  of  stone,  sand, 
filler  and  binder  were  molded  under  a  pressure  of 
500  kilos  per  square  inch,  or  750  kilos  per  square 
inch,  and  were  then  allowed  to  season.  They 
were  then  tested  in  the  small  Page  Impact  Ma- 
chine that  is  used  -  for  the  cementation  test  of 
stone.  The  number  of  blows  required  to  break  or 
crush  each  briquet  was  recorded.  Different  per- 
centages of  the  ingredients  were  tried.  It  was 
found  that  pieces  of  crushed  stone  were  cracked 
while  in  the  molding  machine.     Other  mechanical 
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difficulties  developed,  and  it  was  decided  to  increase 
the  size  of  the  briquets  to  35  mm.  high  X  50  mm. 
diameter.  No  difficulty  is  now  found  in  molding 
the  specimens. 

These  tests,  which  the  writer  haa  called  binding 
yalue  tests,  furnish  (a)  an  easy  means  of  com- 
paring the  adhesive  and  the  cohesive  strength  of 
binders,  (b)  a  control  of  the  amount  of  binder 
to  use,  and  (c)  a  quick  way  of  determining  the 
correct  amounts  of  stone,  sand  and  filler  to  use. 

The  Purchase  of  Asphalt  and  AsphalHo  Cement 
on  the  Bitumen  Basis:  W.  H.  Bboadhurst. 
To  those  familiar  with  the  nature  and  compo- 
sition of  asphalts  and  asphaltic  cements,  the  ad- 
vantages from  an  economic  standpoint  of  pur- 
chasing these  materials  on  the  bitumen  basis  is 
obvious.  The  bitumen,  or  carbon-bisulphide-sol- 
uble content  of  an  asphalt,  being  the  cementitious 
material  which  binds  the  mineral  aggregate  of  an 
asphalt  pavement  or  bituminous  concrete  together 
in  a  compact  mass,  it  follows  that,  without  giv- 
ing consideration  to  the  character  of  the  insoluble 
material,  or  whether  the  same  improves  the  value 
of  the  asphalt  as  a  paving  material  or  is  deleter- 
ious, the  greater  the  percentage  of  the  insoluble 
material,  the  less  the  efficiency  of  the  asphalt  in 
respect  of  the  number  of  square  yards  of  road- 
way per  ton  of  asphalt  a  given  asphalt  or  asphaltic 
cement  will  lay.  Hence  to  place  all  asphalts  in 
competition  on  an  economically  sound  or  even 
basis,  the  same  should  be  bought  on  the  basis  of 
the  contained  bitumen.  Specifications  for  the 
purchase  of  asphalt  should  therefore  be  drawn 
outlining  the  requirements,  first  as  to  quality,  and 
secondly,  as  to  quantity  of  contained  bitumen,  in- 
stead of  requesting  merely  bids  for  refined  asphalt, 
or  asphaltic  cement,  which  is  a  very  prevalent 
custom  to-day  with  many  municipalities  operating 
municipal  asphalt  repair  plants  and  state  highway 
commissions  purchasing  asphaltic  cement  for  state 
roads. 

A  Change  in  the  Asphalt  Pavement  Specification: 
John  Martin. 

Allowable  Maximum  Penetration  of  Various  Types 
of  Asphalts  for  Use  in  the  Several   Kinds  of 
Bituminous  Pavements:  II.  B.  Pullab. 
The  writer  would  state  that  in  his  own  opinion 
there  is  no  set  rule  which  can  be  adopted  or  fol- 
lowed in  setting  a  maximum  penetration  for  any 
type  of  asphalt  or  any  type  of  bituminous  con- 
struction; that  it  is  necessary  to  consider  the  local 
conditions    in    conjunction    with    the    various    bi- 
tuminous materials  on  the  market  and  to  incorpo- 
rate them  in  such  a  way  into  the  specifications  so 


as  to  get  most  satisfactory  results.  The  writer 
further  believes  that  the  maximum  penetration  is 
merely  one  of  the  many  small  but  important  de- 
tails of  construction  which  must  be  considered 
separately  for  each  different  piece  of  work,  and 
that  in  order  to  get  bids  on  bitimiinous  materials 
specifications  should  be  so  drawn  with  limits  suffi- 
ciently open  to  produce  maximum  competition 
with  reverting  specifications  on  bituminous  mate- 
rials, these  reverting  specifications  to  be  drawn  np 
with  limits  narrow  enough  to  exclude  anything 
but  the  highest  quality  of  material  for  that  par- 
ticular type  of  bituminous  material  and  at  the 
same  time  not  be  unjust  to  the  producers  of  the 
different  kinds  of  bituminous  materials.  Under 
this  kind  of  a  specification  it  is  possible  to  take 
into  consideration  all  of  the  local  conditions,  the 
different  characteristics,  and  the  inherent  quali- 
ties of  the  different  bituminous  materials  and  to 
incorporate  in  these  specifications  the  allowable 
maximum  penetration  for  the  particular  type  of 
pavement  and  under  the  particular  conditions  it 
is  to  be  constructed,  and  the  writer  believes  that 
it  is  only  by  this  method  that  the  most  successful 
results  can  be  obtained. 

A  Beview  of  the  Use  of  Bituminous  Materials  ifi 

Highway    Engineering    during    1914:    Abthtk 

H.  Blakcha&d. 

During  1914  the  following  noteworthy  develop- 
ments have  been  noted: 

In  specifications  for  bituminous  materials  there 
has  been  a  tendency  to  adopt  a  group  of  type 
specifications  in  place  of  a  blanket  specification. 
By  this  method  engineers  have  been  able  to  secure 
the  most  suitable  grade  of  a  given  type  of  bi- 
tuminous material  for  a  given  method  of  con- 
struction, as  it  is  practicable  to  specify  desir- 
able limits  for  each  type  rather  than  have  wide 
limits,  as  is  necessary  in  blanket  specifications. 
Another  self-evident  advantage  is  that  more  uni- 
form material  may  be  secured  by  this  method. 

Bituminous  surfaces  have  been  constructed  (a) 
with  more  attention  to  the  physical  properties  of 
the  road  metal  composing  the  wearing  course  and 
the  requisite  dryness  and  cleanliness  of  the  surface 
prior  to  application  of  the  bituminous  material; 
(&)  using  to  a  greater  extent  bituminous  materials 
which  do  not  require  from  several  days  to  three 
weeks  to  set  up;  (c)  generally  employing  pres- 
sure distributors  in  place  of  hand  methods  and 
gravity  distributors. 

In  the  construction  of  bituminous  macadam 
pavements  there  has  been  a  noteworthy  tendency  to 
(o)  use  bituminous  cements  of  a  lower  peuetra- 
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tion  than  formerly  and  (&)  more  thoroughly  roll 
the  wearing  course  prior  to  the  first  application 
of  bituminous  material. 

Bituminous  concrete  pavements  have  increased 
in  popularity  in  many  sections  of  America.  There 
has  been  a  general  tendency  to  use  carefully  heated 
aggregates  and  employ  mechanical  miners.  Bi- 
tuminous materials  of  lower  penetration  than 
formerly  are  used  in  bituminous  concrete,  the 
aggregate  of  which  is  composed  of  one  product  of 
a  stone-crushing  plant,  the  sizes  of  stone  ranging 
from  i  in.  to  li  in.  The  largei^t  contract  for  this 
type  of  construction  during  1914  was  the  Ashokan 
Highway,  37  miles  in  length,  built  by  the  board 
of  water  supply  of  New  York  City. 

The  third  session  was  held  on  the  morning  of 
Thursday,  December  31,  Vice-president  Dr.  Fred- 
erick W.  Taylor  and  Mr.  O.  P.  Hood  in  the  chair, 
with  an  attendance  of  about  70.  The  program  of 
the  session  was  as  follows: 
Vice-presidential    Address:    Safety    Engineering: 

O.  P.  Hood. 

Engineering  and  Industrial  Begulations  for  Pro- 
moting Safety  in  Indtistrial  Establishments: 
John  Peicb  Jackson. 

Becent  Developments  in  Precise  Leveling :  William 

Bowie. 

There  should  be  in  each  city  and  state  and 
throughout  the  whole  country  connected  systems 
of  leveling  to  form  the  basis  and  give  the  datum 
for  the  ordinary  spirit  or  wye  leveling. 

The  nation  has,  at  present,  about  31,000  miles 
of  precise  leveling  with  more  than  13,000  substan- 
tial bench  marks.  The  elevations  in  the  precise 
level  net  are  referred  to  mean  sea  level.  The  mean 
surface  of  the  water  at  the  starting  points  was 
derived  from  long  series  of  tidal  observations. 
Mean  sea  level  is  the  natural  and  the  best  datum 
for  a  level  net.  In  the  first  place,  it  is  a  funda- 
mental datum,  for  it  can  be  reproduced;  again, 
with  it,  leveling  can  be  started  at  many  places  with 
certainty  that  when  the  different  lines  are  joined 
the  agreements  will  be  close.  Also,  leveling  by 
different  nations  will  agree  when  it  is  connected 
on  the  international  frontiers. 

There  should  be  only  one  datum  for  the  whole 
eountry,  and  this  is  only  possible  after  the  level 
net  has  been  extended  to  such  an  extent  that  no 
place  is  far  from  a  precise  level  bench  mark. 

The  instrument  used  by  the  Coast  and  Geodetie 
Survey  in  its  precise  leveling  is  generally  known  as 
the  "United  States  Coast  and  Geodetic  Survey  pre- 
•eise  level. ' '    Its  noteworthy  features  are  that  it  is 


made  of  an  alloy  of  nickel  and  iron  which  has  a 
very  low  coefficient  of  expansion;  its  bubble  is  set 
down  into  the  telescope  near  the  axis  of  eoUima- 
tion;  and  its  binocular  system,  by  which  the  ob- 
server can  see  the  bubble,  cross  wires  and  rod  at 
the  same  time.  The  instrument  was  designed  and 
made  in  the  Coast  and  Geodetic  Survey  Office.  It 
has  proved  very  effective  in  enabling  the  observer 
to  avoid  or  eliminate  many  of  the  errors  which 
were  in  the  leveling  done  with  the  older  types  of 
instrimients. 

All  lines  are  run  at  least  twice,  in  opposite  di- 
rections. To  be  acceptable  the  two  runnings  of  a 
section  must  agree  within  four  millimeters  times 
the  square  root  of  the  distance  in  kilometers. 

The  average  progress  in  the  work  per  month  is 
now  about  86  miles  for  each  party.  The  maxi- 
mum progress  ever  made  by  one  party  was  in  Oc- 
tober, 1914,  when  148.3  miles  were  completed. 
The  rapidity  with  which  leveling  is  now  done  is 
due  mainly  to  the  use  of  the  motor  velocipede  cars 
as  the  means  of  transporting  the  members  of  the 
party  and  to  the  more  efficient  organization  and 
management  of  the  leveling  parties. 

The  great  accuracy  of  the  leveling  is  indicated 
by  the  probable  error  of  the  elevation  at  St.  Paul, 
Minnesota  (the  least  accurately  known  place  in 
the  net)  resulting  from  the  1912  general  adjust- 
ment of  the  level  net  of  the  whole  United  States, 
which  is  only  ±0.065  meter  (±0.21  foot).  The 
average  correction  to  the  lines  forming  the  net  for 
loop  closure  is  about  0.15  millimeter  per  kilo- 
meter. An  investigation  of  the  small  systematic 
and  accidental  errors  in  the  precise  leveling  indi- 
cates that,  when  the  ground  is  sloping,  more  accu- 
rate results  are  obtained  on  a  cloudy  afternoon, 
with  a  moderate  wind  blowing,  than  under  the  re- 
verse conditions.  When  the  ground  is  nearly  level, 
the  time  of  the  day  and  the  atmospheric  and 
weather  conditions  do  not  seem  to  have  any  mate- 
rial systematic  effect  on  the  line  of  levels. 

The  Engineer  Out  in  the  World:  Martin  Schbei- 

BEK. 

The  Teaching  of  Industrial  Economics  and  Man- 
agement to  Engineering  Students:  Hugo  Diemeb. 
Heeent  engineering  curricula  show  that  instruc- 
tion in  industrial  economics  and  management  is 
being  introduced  in  an  increasing  number  of  in- 
stitutions. Examples  are  cited  from  the  curricula 
of  a  number  of  well-known  universities  and  col- 
leges. Statistics  regarding  the  positions  held  by 
the  membership  of  the  leading  national  engineer- 
ing societies  show  that  more  than  half  of  the  com- 
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bined  membership  of  these  societies  consists  of 
men  engaged  as  executives  in  manafaetnring  or 
contracting  work.  In  such  work  ability  as  an  in- 
ventor is  less  essential  than  familiarity  with  prin- 
ciples and  applied  methods  of  industrial  manage- 
ment. 

The  speaker  outlines  the  course  in  industrial 
engineering  given  at  the  Pennsylvania  State  Col- 
lege. 

This  course  contains  aU  the  fundamental  mathe- 
maticSi  underlying  science  and  mechanics  given 
in  the  standard  engineering  courses,  but  in  place 
of  the  more  technical  work  in  designing  and  test- 
ing we  introduce  work  in  organization,  manage- 
ment, theory  of  accounts,  factory  accounting, 
foundry  and  pattern-shop  methods  and  organiza- 
tion, machine-shop  methods  and  organization,  fac- 
tory lay-out  and  design  and  application  of  such 
methods  of  scientifle  management  as  planning  de- 
partments, including  orders  of  work,  bulletining, 
making  of  time  studies,  preparation  of  introduc- 
tion cards  and  tool  lists,  keeping  of  cost  records 
and  accounts  on  commercial  work  actually  sold,  on 
the  one  hand,  and  certain  essential  exercise  work, 
on  the  other  hand.  The  degree  obtained  by  stu- 
dents graduating  in  this  course  is  that  of  Bachelor 
of  Science  in  Industrial  Engineering. 

MethodM  and  New  Apparatua  for  Measuring  the 
Eleetrical  Conductivity  above  1500"*  C.  of  Vapore 
at  Normal  Pressures:  Edwin  P.  Nobthrup. 
The  electrical  conduction  of  gases  and  vapors  at 
atmospheric  pressure  at  temperatures  above  1200" 
C.  have  apparently  been  little  investigated  quanti- 
tatively. If  the  investigation  is  to  extend  to  me- 
tallic vapors  means  must  be  provided  for  produc- 
ing and  measuring  very  high  temperatures,  and  ?f 
high  pressure  can  be  combined  with  high  tem- 
perature, a  searching  experimental  method  will  be 
provided  of  ascertaining  the  true  nature  of  me- 
tallic conduction.  Some  progress  is  reported  in 
providing  the  necessary  outfit  for  the  investiga- 
tion of  gaseous  and  vapor  conduction  at  atmos- 
pheric pressure  and  at  temperatures  up  to  the 
melting  point  of  platinum. 

A  furnace  is  described  which  gives  safely  a 
temperature  above  the  melting  point  of  platinum 
and  which  will  maintain  a  temperature  above  the 
melting  point  of  nickel  for  at  least  140  hours. 
The  furnace  can  then  have  its  life  renewed  by  the 
introduction  of  a  new  heater-unit.  A  container 
for  the  hot  gases  or  metallic  vapors  is  described. 
It  is  shown  that  the  conduction  is  considerable 
but   complicated   in    character.     It    depends    (1) 


upon  the  form  of  the  container,  (2)  probably, 
upon  the  material  of  the  container,  (3)  upon  the 
applied  voltage,  (4)  upon  the  direction  of  the  im- 
plied voltage,  (5)  upon  the  temperature,  (6)  upon 
the  frequency,  when  an  alternating  voltage  ia  em- 
ployed and  (7)  upon  the  nature  of  the  gas  or 
vapor. 

A  description  is  given  of  a  series  of  measure- 
ments. The  data  obtained  is  given,  partly  in  a 
table  and  in  ten  curves. 

The  considerable  conductivity  exhibited  by  a 
mixture  of  00  and  N  above  a  temperature  of 
1500"  C.  suggests  the  idea  that  the  conductivitj 
found  for  refractory  oxides  at  and  above  this  tem- 
perature is  due  in  considerable  part  to  the  hot 
gases  which  fill  the  interstices  of  the  material 
This  idea  was  put  to  the  test  of  experiment  and  it 
was  found  that,  under  identical  conditions  in  re- 
spect to  method  of  measurement,  cross  section  and 
length  of  material,  etc.,  at  the  temperature  of 
1530"  0.  through  pure  aluminum  oxide  36  nulli- 
amp^res  and  through  a  mixture  of  CO  -f  N  8^ 
milliamp^res  passed,  the  pressure  being  50  volta 
Hence  it  is  concluded  that  approximately  24  per 
cent,  of  the  conductivity  of  pure  aluminum  oxide 
at  this  temperature  is  due  to  the  conductivity  of 
the  gases  in  its  pores.  It  therefore  seems  safe  to 
make  the  general  statement;  that  tehen  the  tem- 
perature exceeds  ISOC  C,  it  is  impossible  to  ob- 
tain even  approximately  good  insulation  by  any 
means. 

One  of  the  most  interesting  properties  of  the 
conducting  power  of  a  very  hot  gas  is  the  asym- 
metry of  the  conduction.  In  a  particular  case,  at 
a  pressure  of  80  volts,  15.5  milliamp^res  passed 
from  a  tungsten  wire,  axially  located,  to  the  walls 
of  a  graphite  cylinder  when  this  wire  wss  made 
negative,  and  45  milliamp&res  when  this  wire  was 
made  positive.  The  temperature  in  both  cases 
being  1510"  C. 

The  writer  states  that  high-temperature  investi- 
gation presents  innumerable  problems,  and  it  is  in 
his  judgment  the  most  fruitful  field  for  chemical 
and  physical  inquiry  which  is  at  this  time  pre- 
sented to  chemists  and  physicists. 

Saturated    Vapor    Refrigerating    Cydes:    J.    B. 

SlEBEL. 

The  author  analyzes  the  energy  conversion  in 
refrigerating  cycles  conceived  to  be  operated  per- 
fectly reversible  by  a  saturated  vapor  with  nega- 
tive specific  heat  (steam  as  a  representative). 

Accordingly,  it  is  found  that  the  work  required 
to  produce  a  certain  amount  of  refrigeration  in 
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such  a  cycle  is  greater  than  in  a  refrigerating 
cycle  operated  reveraibly  by  dry  vapor  of  the 
same  medium. 

In  the  latter  case  the  relation  between  the  work 
W  and  the  produced  refrigeration  Q  is  expressible 
by  the  equation 

T        * 

while  in  the  former  it  must  be  expressed  by  the 
formula 

T  ' 

Qi  representing  the  amount  of  heat  which  is  to  be 
withdrawn  in  the  compression  stage  to  keep  the 
Taper  saturated  in  a  cycle  operated  between  the 
temperatures  U  and  t,  T  representing  the  tem- 
perature t  in  absolute  degrees. 

The  Moment  of  Inertia  in  Engineering:  D.   J. 
MgAdam. 

1.  Moment  of  inertia  is  so  important  in  engi- 
neering that  its  mechanical  meaning  ought  to  be 
well  understood  and  clearly  defined. 

2.  Standard  works  on  mechanics  for  engineers 
and  mechanics  of  engineering  show  that  they  lose 
sight  of  the  mechanical  effect  which  it  represents 
and  define  it  and  use  it  as  "a  name  given  to  a 
quantity  much  used  by  engineers";  and  some 
engineers  ridicule  radius  of  gyration  as  ' '  not  being 
a  radius  and  having  nothing  to  do  with  gyra- 
tion." 

3.  The  source  of  the  difficulty  in  the  minds  of 
the  users  of  moment  of  inertia  is:  (a)  Dread  of 
calling  inertia  a  force,  (h)  Failure  to  see  that 
one  of  the  factors  in  the  square  of  the  arm  in  the 
moment  is  a  reducing  factor. 

4.  The  ordinary  definition  of  moment  of  inertia 
is  a  secondary  statement.  It  is  simply  a  statement 
of  the  result  of  an  algebraic  multiplication  in 
form  of  an  algebraic  formula;  or  it  is  a  state- 
ment of  the  method  of  getting  that  algebraic 
formula. 

5.  The  true  definition  of  moment  of  inertia 
must  define  it  as  the  moment  of  forces  just  as 
truly  as  any  other  moment  of  forces.  And  it  must 
state  the  imit  of  force  or  acceleration  in  which 
the  forces  are  expressed. 

6.  Definitions. — (a)  The  moment  of  inertia  of 
a  particle  with  reference  to  a  point  is  the  moment 
of  the  force^  which  acting  upon  the  particle  con- 
stantly at  right  angles  to  the  line  joining  the  par- 
ticle to  the  point  and  acting  constantly  in  the 
same  plane,  will  produce  radian  acceleration. 


(h)  The  moment  of  inertia  of  a  beam  at  a  sec- 
tion is  the  sum  of  the  moments  of  the  forces  which 
are  acting  on  the  various  elements  of  the  section 
when  the  outer  elements  are  stressed,  so  that  there 
is  unit  stress  at  unit  distance  from  the  neutral 
axis. 

7.  It  is  to  be  observed  that  in  (a)  the  unit  force 
is  one  producing  unit  acceleration,  and  in  (b) 
the  unit  force  is  unit  intensity  at  unit's  distance 
from  the  neutral  axis.  Both  are  forces,  however, 
expressed  in  terms  of  a  unit  force. 

8.  In  the  expression  for  the  moment  of  inertia 
of  a  mass  about  an  axis  parallel  to  the  axis 
through  its  center  of  gravity,  the  term  to  be 
added  to  the  moment  of  inertia  of  the  body  about 
the  axis  through  its  center  of  gravity  is  the 
moment  of  the  force  which  will  have  to  be  applied 
to  the  mass  at  its  center  of  gravity  to  cause  it  to 
have  radian  acceleration.  This  we  find  to  be 
FB  =  MJEP. 

The   Use  of  Electricity  in  the  Manufacture  of 

Portland  Cement:  Malcolm  McLaben. 

Motors  were  first  used  in  cement  manufacture 
for  driving  light  machinery  in  the  outlying  por- 
tions of  the  mill.  As  the  mills  increased  in  size 
the  use  of  motors  became  more  general,  until  now 
in  many  cases  the  entire  mill  is  operated  by  elec- 
tric power. 

A  method  is  given  for  determining  whether,  in 
an  existing  mill  using  steam  engines  for  driving 
the  machinery,  it  would  be  advisable  to  adopt 
electric  drive.  It  is  shown  that  the  mill  output 
should  be  increased  by  the  change,  but  that  the 
greatest  saving  in  operating  costs  would  be  due 
to  the  fact  that  the  steam  economy  of  the  steam 
turbines  used  with  electric  drive  should  be  much 
greater  than  that  of  the  engines  they  would  re- 
place. 

Considering  the  question  of  whether  the  cement 
company  should  generate  its  power  or  purchase 
this  from  a  supply  company,  it  is  shown  that  the 
cost  of  power  per  unit  depends  largely  on  the 
amount  of  power  developed.  A  large  supply  sys- 
tem, therefore,  which  carries  the  combined  load  of 
many  customers,  should  be  able  to  produce  power 
at  a  lower  rate  than  could  be  done  by  any  of  the 
smaller  constituent  companies. 

Various  Engineering  Problems  in  Connection  v)ith 
the  Hydro-Electric  Plant  of  the  Housatonic 
Power  Company  at  Bulls  Bridge,  Connecticut: 
Charles  Bufus  Habte. 

Latest  Developments  in  Marine  Electrical  Engi- 
neering: H.  A.  Hobnob. 


1 


806 


SCIENCE 


[N.  S.  Vol.  XLI.  No.  1065 


This  paper  fivea  a  brief  review  of  progress  in 
the  development  of  marine  electrical  installations. 
It  emphasizes  the  importance  of  electric  steering, 
anchor  windlaas  and  other  recent  requirements. 
The  possibilities  of  under-water  communication 
are  considered  and  improvements  in  searchlight 
projectors  recorded.  The  essential  points  in  con- 
section  with  the  introduction  of  electric  propul- 
sion and  the  opening  field  of  possibilities  not  only 
in  the  design  of  efficient  electrical  apparatus  but 
also  in  the  eifect  upon  the  art  of  naval  architec- 
ture are  concisely  stated. 

The  NolachueJcey  Hydro-Electric  Plant  of  the 
Tennessee  Eastern  Electric  Company:  W.  V.  N. 

POWELSON. 

The  Location  and  Maintenance  of  BaUroads  and 
Highways  along  Steep  Slopes:  Waltsb  Lobino 
Webb. 

The  paper  describes  the  development  of  a  new 
principle  of  construction,  when  it  is  necessary  to 
place  the  roadbed  of  a  railroad  or  a  highway 
along  a  slope  which  already  is  so  steep  that  any 
increase  in  the  rate  of  the  slope,  made  by  form- 
ing the  side  slopes  above  or  below  the  roadbed, 
causes  frequent  slides.  The  usual  practise  has 
been  to  construct  retaining  walls  on  the  upper  or 
the  lower  side  of  the  roadbed  (or  perhaps  on  both 
sides)  which  are  necessarily  expensive,  since  they 
must  always  sustain  a  great  weight  of  earth.  The 
method  described  utilizes  the  skeleton  construc- 
tion permissible  by  reinforced  concrete  and  re- 
duces to  a  minimum  the  stresses  which  must  be 
sustained  by  the  structure.  An  illustrated  ex- 
ample of  the  application  of  this  principle,  as  de- 
veloped by  the  writer  in  Oil  City,  Pa.,  is  given  in 
detail.  Another  illustration  of  the  same  funda- 
mental principle,  as  recently  described  in  the 
technical  press,  is  also  given. 

Construction  of  the  New  Double  Track  Tunnel  of 
the  B,  d  O,  B,  B.  through  AUeghany  Mountains 
at  Sand  Patch,  Pennsylvania:  Paul  Didieb. 

Beconstruction  of  Bridge  No.  100,  Pittsburgh  Di- 
vision: J.  0.  Bland  and  John  Milleb. 
This  bridge,  situated  a  little  west  of  Coshocton, 
O.,  was  partially  destroyed  by  flood  in  March, 
1913,  and  the  wrecked  spans  temporarily  replaced 
by  girder  spans. 

The  structure,  before  the  flood,  consisted  of 
four  double  tracks  through  pin-connected  truss 
spans,  each  152  ft.  2  in.  c.  to  c.  end  pins,  and  was 
replaced  by  three  double  track,  through  riveted 
truss  spans,  each  240  ft.  c.  to  c.  end  pins.     The 


total  shipped  weight  of  the  three  spans  was  2,740 
tons. 

The  old  masonry  was  replaced  by  new  concrete 
piers  and  abutments,  the  foundations  for  these 
being  sunk  by  pneumatic  caissons.  This  new 
masonry  was  built  by  the  Foundation  Co.,  of  New 
York. 

The  new  bridge  was  erected  on  falsework  on 
the  downstream  side  of  the  old,  and  when  com- 
pleted, was  used  as  a  run-around  to  carry  tnffie 
while  the  old  structure  was  being  dismantled. 
The  new  spans  were  then  rolled  into  position. 

Both  the  weight  moved,  3,250  tons,  and  the  dis- 
tance moved  through,  44  ft.  9  in.,  constitute  a 
record  for  an  operation  of  this  nature. 

The  new  steelwork  was  manufactured  by  the 
American  Bridge  Co.,  of  New  York,  and  was 
erected  by  the  Seaboard  Construction  Co. 

The  bridge  was  designed  by  Mr.  J.  C.  Bland, 
engineer  of  bridges,  Penna.  Lines  West  of  Pitts- 
burgh, under  whose  supervision  the  erection  also 
was  carried  out. 

A  Balanced  Cantilever  Bridge:  Henby  H.  Qudibt. 

A  bridge  of  a  new  type  was  recently  constnieted 
at  Chester,  Pa.  It  consists  of  two  independently 
acting  parts,  each  being  a  double  cantilever  of  iea. 
longitudinal  ribs  of  reinforced  concrete  resting  on 
a  pier  over  which  it  is  balanced  with  a  counter- 
weight, the  channel  ends  of  the  cantilevers  being 
connected  by  a  short  so-called  siispended  span,  and 
the  whole  forming  in  appearance  a  concrete  arch. 

The  type  was  devised  as  the  most  economical 
method  of  securing  an  ornamental  arch  bridge 
which  was  desired  at  this  point  by  the  public  aa- 
thorities  for  esthetic  considerations,  the  sahsor- 
f  ace  conditions  making  a  real  arch  very  expensiTe. 
These  conditions  consisted  of  deep  soft  mud  on 
one  side  of  the  river  underlaid  with  a  bed  of  rock 
sloping  steeply  away  from  the  channel  to  a  consid* 
erable  distance  and  depth,  affording  no  natnial 
skewback  for  an  arch  to  thrust  against. 

The  pier  on  the  deep  mud  side  is  on  wooden 
pile  foundations  with  concrete  capping,  lateral 
stability  being  obtained  by  surrounding  the  pier 
with  spur  or  batter  piles. 

The  bridge  is  one  hundred  and  sixty  feet  long 
over  all,  with  the  main  span  ninety-five  feet  cen- 
ters of  piers,  and  the  wings  thirty-one  and  thirty- 
four  feet,  respectively.  It  is  sixty  feet  wide,  with 
cartway  thirty-six  feet  between  curbs. 

The  action  of  the  double  cantilever  is  that  of 
the  double  overhanging  gantry  crane,  the  dead 
load  balanced  with  equal  mommts  over  the  middle 
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of  eaeh  supportinff  pier^  and  the  traveling  live 
load  shifting  the  center  of  combined  load  forth 
and  back  over  the  middle  within  a  range  not  ex- 
ceeding one  third  of  the  width  of  the  pier,  so  that 
tension  is  never  developed  at  the  edge  of  the 
bearing. 

An  open  joint  was  made  at  one  end  of  the  sus- 
pended span  to  provide  for  temperature  move- 
ments as  well  as  to  keep  the  cantilevers  indepen- 
dent of  each  other,  but  the  pressure  of  the  earth 
fill  against  the  ends  of  the  bridge  keeps  the  joint 
in  contact  and  makes  the  bridge  a  real  arch  to  the 
extent  of  that  pressure,  and  giving  it,  under  ordi- 
nary loads,  all  the  rigidity  of  an  arch. 

The  Newark  Terminal:  Maktin  Schbeibsb. 
Cooperation  "between  the  Fhysioist  and  the  Engi- 
neer: Carl  Hsbino. 

Defining  engineering  as  "applied  physics,"  and 
stating  that  the  province  of  the  physicist  is  to 
discover  and  formulate  the  laws  of  nature,  while 
that  of  the  engineer  is  to  then  apply  these  laws 
and  data  to  the  construction  of  useful  structures 
— ^the  author  urges  a  closer  cooperation  between 
them,  and  shows  how  much  the  work  of  the  engi- 
neer is  dependent  upon  that  of  the  physicist. 

As  illustrations  of  its  importance  he  cites  cases 
in  which  engineering  structures  failed  due  to  in- 
complete statements  of  the  laws  of  nature  in 
books  on  physics;  or  in  which  in  applying  the 
physicist's  laws  it  was  found  by  the  engineer  that 
they  were  faultily  stated,  resulting  in  misleading 
or  even  wrong  results.  In  other  cases  the  engi- 
neer discovered  new  laws  which  it  was  the  prov- 
ince of  the  physicist  to  have  given  him,  the  physi- 
cist being  better  equipped  and  trained  for  such 
research  than  the  engineer. 

The  physicist  taught  nothing  at  all  in  his  books 
about  any  internal  forces  in  conductors  due  to  the 
electric  currents  flowing  through  them,  yet  the 
engineer  in  his  constructive  work  found  them  to 
exist.  Maxwell's  famous  law  of  induction,  as 
stated  by  the  physicist,  when  applied  to  a  specific 
case  gave  results  which  were  contrary  to  the  facts, 
as  was  found  in  the  constructive  work  of  the 
engineer.  Physics  says  nothing  about  axial  elec- 
tromagnetic forces  in  conductors,  yet  the  engineer 
finds  them  to  exist.  The  physicist's  work  is  the 
foundation  of  the  structure  of  the  engineer,  and 
with  an  insecure  or  doubtful  foundation,  the  struc- 
ture is  not  dependable.  Much  time,  mon^  and 
failure  can  be  saved  to  the  engineer  if  the  physi- 
cist gives  him  all  the  necessary  data  and  states  the 
laws  of  nature  correctly  and  completely. 


Attention  is  called  to  cases  in  which  quantita- 
tive laws  of  certain  physical  phenomenon  have  not 
yet  been  established  by  the  physicist.  Overlook- 
ing the  distinction  between  the  physical  and  chem- 
ical parts  of  thermo -chemical  processes  is  criti- 
cized. 

C!onceming  units  for  measuring  physical  quanti- 
ties, it  is  shown  that  the  physicist  is  far  ahead 
of  the  engineer  and  the  latter  would  often  save 
himself  much  work  in  his  calculations  by  adopting 
decimal  multiples  of  the  absolute  units,  as  was 
done  in  the  case  of  the  electrical  units  in  which 
all  the  conversion  factors  are  made  unity  by  defi- 
nition. Useless  double  units  should  be  eliminated, 
but  for  some  cases  double  units  are  advocated  for 
eliminating  the  factor  v  from  many  calculations. 
In  creating  new  units,  physicists  are  urged  to  base 
them  on  the  absolute  system,  to  avoid  the  use  of 
conversion  factors.  The  physicist's  unit  of 
"brightness"  of  light  is  criticized  as  a  physical 
inconsistency  and  as  being  an  unnecessary  double 
unit. 

Numerous  references  are  given  to  articles  in 
which  the  topics  touched  upon  are  discussed  more 
in  detail.  The  author  hopes  that  his  illustrations 
will  show  the  importance  and  the  benefits  of  a 
closer  cooperation  between  the  physicist  and  the 
engineer. 

The  fourth  session  was  held  on  the  afternoon  of 
Thursday,  December  31,  Mr.  O.  P.  Hood  in  the 
chair,  with  an  attendance  of  about  35.  The  pro- 
gram of  the  session  was  as  follows: 

Some  Engineering  Achievements  in  Philadelphia 
and  Environs:  Edoab  Marbubo. 

The  Hydraulio  Laboratory  of  the  CivH  Engineer- 
ing  Department,  University  of  Pennsylvania — Its 
Equipment  and  Operation:  William  Easby,  Jb. 

Some  Laboratory  Accessories  for  Materials  Test' 
ing:  H.  C.  Bebbt. 

Correct  Methods  of  Creating  and  Maintaining 
Channels  at  the  Mouths  of  Flwial  and  Tidai 
Bivers,  and  at  the  Outlets  of  Inclosed  Tidal 
Areas:  Elmzb  Co&thell. 

The  Engineers*  Interest  in  Deep  Waterways  with 
Special  Beference  to  Mississippi  Eiver  and  its 
Tributaries:  Habbt  E.  Wagnsb. 

The  Tide  Water  Outlet  of  the  New  TorJe  State 

Barge  Canals:  D.  A.  Watt. 

This  paper  presents  a  brief  sketch  of  the  work 
now  being  constructed  by  the  federal  government 
at  Troy,  N.  Y.,  in  order  to  provide  a  connection 
between  tide  water  in  the  Hudson  Blver  and  the 


808 


SCIENCE 


[N.  S.  Vol.  XLL  No.  10«5 


extensive  i^stem  of  state  canals,  known  as  the 
barge  canal,  now  neaiing  completion  by  the  state 
of  New  York.  These  new  canals  will  proyide  a 
modem  waterwaj,  not  less  than  12  feet  in  depth, 
between  the  seaport  of  New  York  and  the  Great 
Iiakes,  with  a  spur  running  northward  along  the 
Hudson  Vallej  to  Lake  Champlain.  The  work  is 
practicallj  a  reconstruction  of  the  existing  sys- 
tem of  canals,  which  have  a  depth  of  only  6  feet, 
but  which,  nevertheless,  constitute  an  influential 
factor  upon  the  freight  rates  of  a  considerable 
portion  of  the  United  States. 

The  works  which  will  form  the  outlet  at  Troj 
of  this  great  system  will  consist  of  a  lock  with 
two  tandem  chambers,  which  together  will  have  an 
effective  horizontal  area  of  more  than  twelve  times 
the  area  of  the  present  single  locks,  and  the  dam 
will  have  a  length  of  nearly  a  quarter  of  a  mile. 
In  addition  to  these  works,  between  20  and  80 
miles  of  river  channel  have  to  be  deepened  an 
average  of  3  to  4  feet,  so  as  to  provide  the 
channel  depth  of  12  feet. 

The  American  Bridge  Company  SehacH  Work  of 
Ambridge:  J.  E.  Banks. 

Same  Featuree  of  the  Engineering  Plant  for  the 
New  Agricultural  School  near  Farmingdale,  New 
York:  Ealph  G.  Taooakt. 

The  Hvman  Nature  Element  of  Engineering  Con- 
etruetion  with  Particular  Application  to  Trop- 
ical Situations:  T.  Howabd  Ba&nss. 

The  Dome  of  the  Columbia  Univereity  Library: 

O.   W.   NOBCBOBS. 

The  Inspection  Department  in  Its  Belation  to  the 

Management  of  Manufacturing  Organisations: 

Fbxd.  B.  Oqkkt. 

In  tlus  paper  the  author  caUs  attention  to  the 
disadvantages  inherent  in  the  usual  plan  of  fac- 
tory organization,  in  which  the  inspection  depart- 
ment is  under  control  of  the  works  superintendent, 
and  to  the  great  advantages  to  be  gained  by 
placing  this  department  under  authority  of  an 
executive  reporting  directly  to  the  general  man- 
ager, or  other  officer  in  control  of  the  factory  out- 
put. 

The  executive  head  of  the  inspection  depart- 
ment should  be  thoroughly  familiar  with  general 
engineering  practise  and  standards.  He  should 
be  well  informed  in  all  shop  methods,  including 
foundry  and  machine-shop  practise,  and  be  thor- 
oughly versed  in  the  use  of  testing  machines  and 
gages.  He  should,  if  possible,  be  conversant  with 
chemical  laboratory  methods  and  apparatus,  so  as 


to  be  able  intelligently  to  direct  that  part  of  his 
organization.  Moreover,  he  should  be  familiar 
with  the  uses  of  the  factory  products  and  the  con- 
ditions under  which  it  is  to  operate  after  it  has 
passed  beyond  control  of  the  factory.  He  must 
have  absolute  control  of  every  inspector  in  the 
plant  and  be  held  responsible  for  the  quality  of 
material  and  workmanship  of  all  that  the  plant 
produces. 

The  relations  that  should  exist  between  the  in- 
spection department  and  the  sales  and  engineer- 
ing departments  are  quite  f  uUy  outlined.  The  in- 
spection department,  if  rightly  eondueted,  ads 
for  the  mutual  protection  of  the  manofaeturer 
and  the  customer  and  can  be  of  great  assistance 
to  the  sales  department  in  various  ways.  At  the 
same  time  it  should  maint4iin  the  closest  possible 
relations  to  the  engineering  department  and  plans 
are  outlined  by  which  practical  cooperation  may 
be  secured. 

Detail  methods  of  inspection  must  be  suited  to 
the  special  conditions  of  each  case.  It  is  ob- 
viously absurd  to  try  to  apply  big-shop  methods 
to  a  small  shop,  and  the  converse  application,  while 
far  more  usual,  is  no  more  logicaL  Such  matters 
must,  therefore,  be  subjects  of  careful  investiga- 
tion and  study  in  each  individual  plant. 

The -Application  of  Science  to  Telepkone  Engi- 
neering: QwomsK  S.  Maoombxb. 

Beinforced  Concrete  as  an  Emergency  Bepak  for 
Iron  Chimneys:  A.  L.  Pikbgb. 

Mining  Engineering  Problems  Incident  to  the  De- 
velopment of  the  South  African  Diasnond  Mines: 

QaSDNIB  F.  WiLLIAlCS. 

Shaft  Sinking  in  Excessively  Hard  Bock:  WiL- 

LIAM    YOXTNO    WKSTEBVKi;r. 

The    Befrigerating    Plant    at    the    Washington 

Market,  New  York  City:  Charlss  H.  Higgiks. 
Bemoval  of  Henderson  Point  at  the  Portsmostk 

Navy  Yard:  O.  W.  Norcboss. 
New  Machine  for  Ginning  and  Cleaning  Cotton: 

Gbobox  T.  Bueton. 
Spiral  Wrappings  with  Special  Beference  to  Fist 

Spiral    Springs    and    Stresses    in    Steel:    B. 

Spxngxb  Qbuknksld. 

At  the  conclusion  of  the  session  an  inqpectioa  of 
the  new  engineering  laboratories  of  the  UaiTsr- 
sity  of  Pennsylvania  was  made  under  the  dirae- 
tion  of  Professors  Edgar  Marburg,  William  Sasl^, 
Jr.  and  H.  G.  Beny. 

Aethub  H.   Blanohabd, 

Secretary 


SCIENCE 


Friday,  Juke  4,  1915 


CONTENTS 

The  EUetrical  Photometry  of  Stars :  Professob 
Joel  Stebbins  809 

Mr.  Edison's  Service  for  Science:  President 
BiCHABD  C.  Maclaubin  813 

The  Proceedings  of  the  National  Academy  as 
a  Medium  of  Publication:  Db.  Qeobge  El- 
LBBY  Hale 815 

The  Seattle  Meeting  of  the  American  Chem- 
ical Society:  Db.  Chas.  L.  Pabsoks 817 

Soientifle  Notes  w\d  News  818 

Unineraity  and  Educational  News 822 

Discussion  and  Correspondence: — 
Bird  Collecting  and  Omithotogv:  Db.  Wil- 
LABD  G.  Van  Name.  Fundamental  Equa- 
tions of  Mechanics:  T.  L.  Pobteb  and  B.  C. 
QowDY.  Another  State  Park  Needed:  R.  C. 
Benedict  823 

Scientific  Books: — 
Stevens's   Theory  of  Measurements:   Pbo- 
VBSSCXB  A.  DB  FoBBST  Palmeb.     Child  on 
Electric  Arcs:  Pbofessob  B.  0.  Hudson  . . .  828 

Scientific  Journals  and  Articles 829 

Scientific  Eesults  of  the  Terra  Nova  Expedi- 
tion: Db.  Edwabd  W.  Bebby 830 

Speeidl  Articles: — 
A  Botanical  Index  of  Cretaceous  and  Ter- 
tiary Climates:  I.  W.  Bailey  and  E.  W. 
SiNNOTT.  The  Brown  Grape  Aphid:  A.  C. 
Bakeb  and  W.  F.  Tubneb.  The  Belation 
of  Mitochondria  to  Granules  of  the  Vital 
Abo  Dyes:  Kathebine  J.  Scott 831 

The  American  PhUosophicaX  Society:  Pbo- 
fessob HoBACE  Clabk  Bichabds 835 

The  American  Physical  Society:  Pbofessob 
A.  D.  Cole 841 

The  Entomological  Society  of  America:  Pbo- 
fessob Alex.  D.  MacUillivbay 842 

The  Indiana  Academy  of  Science:  Db.  A.  J. 
Bioney   843 


1.  Intended  for  pnblloatlon  and  books,  otc.  lotendod  for 
i«t1«w  thoald  bosent  to  Profossor  J.  McKeeo  CattcII,  Gftrr*«oD- 
•B-HadsOD.  N.  Y 


THE  ELECTBICAL  PEOTOMETBT  OF  STABS^ 

In  measures  of  the  light  of  stars  there 
are  some  advantages  and  some  drawbacks 
as  compared  with  photometric  work  in  the 
laboratory.  First  of  all,  we  are  not  con- 
cerned with  absolute  measures  of  intensity, 
but  what  we  want  to  know  is  how  the  light 
of  a  heavenly  body  varies.  If  the  light  is 
constant,  there  is  not  much  to  be  learned, 
but  if  it  changes,  we  may  infer  a  great  deal 
from  the  law  of  variation.  In  laboratory 
and  commercial  photometry,  it  is  customary 
to  measure  what  may  be  called  the  visual 
brightness  of  a  source  of  light,  but  with  the 
stars  it  is  immaterial  for  many  purposes 
whether  we  study  the  changes  of  the  red,  or 
the  blue,  or  any  other  part  of  the  spectrum, 
though  in  fact  any  complete  stellar  photom- 
etry should  include  measures  in  all  regions, 
infra-red,  visible  and  ultra-violet. 

The  chief  disadvantage  in  stellar  photom- 
etry is  that  the  stars  are  so  faint  that  it  is 
usually  not  feasible  to  expand  their  images 
out  into  surfaces,  and  most  forms  of  stellar 
photometer  depend  upon  comparisons  of 
two  point  images  by  the  eye.  Although  the 
eye  is  a  wonderful  instrument,  especially 
in  the  range  of  intensity  over  which  it  may 
be  used,  the  limit  of  accuracy  attained  by 
looking  first  at  one  light  and  then  at  another 
is  much  the  same  as  though  instead  of  using 
a  balance  we  should  weigh  objects  by  lift- 
ing them  in  our  hands.  It  is  safe  to  say 
that  no  observer  has  ever  been  able  to  get 
visual  results  accurate  to  1  per  cent.,  and 
in  the  best  measures  there  are  occasional 
errors  of  10  per  cent.,  20  per  cent,  and 
even  more.    It  was  hoped  that  the  introduc- 

1  Head  at  the  meeting  of  the  National  Academy 
of  Sciences,  April  20,  1915. 
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tion  of  photography  would  bring  greater 
accuracy  in  stellar  photometry,  but  at  pres- 
ent the  errors  of  the  best  photographic 
measures  and  the  best  visual  ones  are  about 
the  same. 

The  use  of  the  property  of  selenium  as 
a  basis  of  some  form  of  photometer  has  been 
made  by  various  investigators,  but  not 
many  have  tried  it  on  faint  objects.  The 
principle  of  converting  a  light  effect  into 
an  electrical  one  is  quite  simple,  for  what 
we  call  a  selenium  cell  is  a  bridge  or  re- 
sistance. Light  from  a  bright  source  like 
the  sun,  falling  upon  a  selenium  element  of 
1,000,000  ohms,  will  reduce  the  resistance 
to  say  20,000  ohms  or  one  fiftieth  of  the 
original.  For  faint  lights  there  are  some 
special  electrical  connections  which  give 
the  best  arrangement,  but  let  it  suffice  to 
state  that  as  used  with  our  telescope  a  sele- 
nium cell  is  connected  as  one  arm  of  a 
Wheatstone  bridge,  that  we  use  a  d 'Arson- 
val  galvanometer,  and  current  is  supplied 
by  a  few  dry  cells. 

The  nature  of  the  problem  becomes  ap- 
parent when  we  state  that  the  image  of  a 
second  magnitude  star,  say  the  Pole  Star, 
near  the  focus  of  a  12-inch  telescope  objec- 
tive gives  the  same  surface  illumination  on 
a  selenium  cell  that  would  come  from  a 
candle  at  150  meters'  distance,  without  any 
intervening  lens.  Therefore,  to  measure 
the  light  of  such  a  star  with  a  probable 
error  of  1  per  cent,  is  equivalent  to  the 
detection  of  a  candle  at  1,500  meters,  or 
roughly  a  mile.  In  theory,  to  work  with 
faint  lights  we  might  increase  the  voltage 
and  use  a  very  sensitive  galvanometer,  but 
unfortunately  selenium  is  not  so  uniform  in 
its  action  that  the  sensitiveness  of  an  ap- 
paratus can  be  increased  without  limit,  and 
the  peculiar  irregularities  of  behavior  have 
prevented  selenium  from  being  of  wider 
application.  It  is  especially  susceptible  to 
temperature  changes,  and  after  exposure  to 


light  requires  considerable  time  for  recov- 
ery. It  becomes  more  sensitive  and  extra- 
ordinarily more  regular  with  decrease  of 
temperature,  and  conditions  are  probaUy 
best  when  a  cell  can  be  maintained  at  a 
uniform  temperature  of  about  —  20  degrees 
Centigrade. 

We  have  found  it  best  to  keep  an  ice 
pack  about  the  cell  at  the  end  of  the  tele- 
scope for  woric  in  moderate  or  warm 
weather,  and  the  whole  apparatus  is 
wrapped  up  in  a  blanket.  The  observer, 
looking  through  the  eyepiece  which  receives 
a  portion  of  the  light  from  a  star,  makes 
the  exposures  while  a  recorder  in  another 
room  reads  the  galvanometer.  As  this  sec- 
ond room  may  be  heated,  it  is  our  custom, 
especially  in  winter,  to  reverse  astronomical 
practise  by  having  the  chief  observer  write 
down  the  notes,  while  the  assistant  is  sent 
up  into  the  cold  dome  to  manipulate  the 
telescope. 

There  is  another  device,  however,  which 
bids  fair  to  supplant  entirely  the  selenium 
photometer,  namely,  the  photo-electric  cell 
made  from  one  of  the  alkali  metals.  The 
sensitive  metallic  surface  is  in  an  exhausted 
tube  with  a  small  quantity  of  inert  gas, 
and  the  effect  of  light  is  to  release  electrons 
from  the  surface,  which  ionize  the  gas,  and 
thus  a  current  is  produced.  We  are  forta- 
nate  in  having  several  of  our  physicists  at 
Illinois  interested  in  photo-electric  cells, 
especially  Professor  Jacob  Kunz,  and  it  is 
in  the  laboratory  where  the  really  impor- 
tant improvements  are  made.  Only  re- 
cently we  managed  to  produce  a  cell  which 
is  twice  as  sensitive  as  anything  we  had 
before,  and  this  amounts  to  the  same  thing 
as  though  some  good  fairy  had  suddenly 
doubled  the  light  gathering  power  of  our 
telescope.  The  great  advantages  of  the 
photo-electric  cell  over  selenium  are  first 
the  freedom  from  irregularities,  and  next 
the  very  short  time  of  recovery.    It  is  too 
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soon  to  estimate  the  relative  sensibility  but 
at  least  a  tenfold  improvement  over  the  best 
obtained  with  selenium  is  expected  with 
the  new  apparatus. 

We  may  now  consider  some  of  the  more 
strictly  aBtronomical  features  of  the  work, 
and  the  results  to  be  mentioned  were  all 
secured  with  the  selenium  photometer. 
There  is  one  star  in  the  sky  which  for  a 
hundred  years  has  aroused  more  interest 
than  any  other,  namely,  the  well-known 
variable,  Algol.  Once  in  69  hours  the  star 
is  found  to  lose  two  thirds  of  its  light,  due 
to  the  eclipse  of  the  main  body  by  a  large 
and  relatively  faint  companion.  This  prin- 
cipal eclipse  has  been  known  and  studied 
for  a  century,  but  it  has  often  been  pointed 
out  that  if  the  eclipse  theory  is  true  then, 
unless  the  companion  is  entirely  dark,  there 
should  be  a  second  eclipse  when  it  passes 
behind  the  main  body.  This  decrease  in 
light  midway  between  the  primary  eclipses 
was  sought  for  in  vain  by  visual  observers, 
but  observations  with  the  selenium  photom- 
eter established  the  presence  of  a  diminu- 
tion amounting  to  6  per  cent.  There  is  also 
a  continuous  variation  between  minima, 
showing  that  the  companion  is  brighter  on 
the  side  toward  the  primary,  partly  because 
of  reflection,  but  chiefly  because  of  the  heat- 
ing effect.  As  the  brighter  body  gives  off 
more  than  200  times  as  much  light  as  the 
sun,  it  is  easy  to  show  that  on  the  surface  of 
the  companion  nearest  the  primary  there 
is  received  more  radiation  per  unit  area 
than  is  emitted  by  the  sun,  and  even  on  its 
fainter  side,  this  body,  which  has  often  been 
called  dark,  has  much  more  than  the  solar 
intensity.  The  scale  of  miles  is  not  exactly 
known,  but  each  body  has  slightly  more 
than  the  solar  diameter,  the  companion  be- 
ing a  trifle  larger,  and  the  distance  between 
centers  is  less  than  five  times  the  average 
radius  of  the  spheres. 
Another  case  is  the  second  magnitude 


star,  fi  Auriga,  which  was  one  of  the  first 
of  the  so-called  spectroscopic  binaries  to  be 
discovered.  As  the  spectrom  lines  are 
single  and  then  double  on  successive  nights, 
we  have  a  system  of  two  bodies  with  a 
period  of  revolution  of  about  four  days. 
The  bodies  will  be  id  conjunction  as  seen 
from  the  earth  when  the  spectrum  lines  are 
single,  and  this  is  the  time  to  look  for 
eclipses.  The  photometric  observations 
show  that  exactly  at  the  predicted  times 
the  light  of  the  system  decreases  7  per  cent., 
the  eclipses  following  each  other  at  inter- 
vals of  half  the  period.  We  have  then  a 
twin  system,  each  component  having  2.6 
times  the  diameter  of  the  sun,  2.4  times  the 
mass,  and  being  1/7  as  dense.  The  surface 
brightness  of  each  body  is  at  least  12,  and 
possibly  25  times  that  of  the  sun,  the  total 
light  of  the  Efystem  being  150  to  300  times 
the  solar  light.  Therefore  the  sun  if  placed 
beside  these  dazzling  objects  would  look 
like  an  insignificant  dark  body. 

The  next  star  which  has  been  observed  is 
S  Orionis,  the  right  hand  one  of  the  three 
in  the  Belt  of  Orion.  This  object  has  given 
tis  a  great  deal  of  trouble,  and  we  have 
spent  something  like  two  hundred  hours  at 
the  telescope  in  an  effort  to  smooth  out  some 
of  the  irregularities  in  the  light  curve. 
There  are  two  eclipses,  one  of  8  and  the 
other  of  7  per  cent.,  showing  that  the  com- 
panion is  nearly  as  intense  as  the  primary. 
There  is  also  a  variation  due  to  the  elliptic- 
ity  of  the  orbit,  the  two  bodies  being 
brighter  when  they  are  nearer  together  as 
a  result  of  a  tidal  or  heating  effect  The 
larger  body  must  have  5  times  and  prob- 
ably does  have  15  times  the  solar  diameter, 
while  the  companion  is  of  half  the  linear 
size  of  the  primary.  The  total  mass  of  the 
system  may  be  20  times  the  sun's,  and  we 
can  say  definitely  that  the  mean  density 
of  the  system  is  0.006  on  the  solar  standard, 
that  is,  the  bodies  average  only  6  times  as 
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dense  as  air.  A  fair  estimate  of  the  total 
light  is  that  it  is  equal  to  5,000  sons. 

These  three  stars,  Algol,  fi  Aurigm  and 
t  Orianis  represent  three  types  of  eclipsing 
binaiy.  The  first  has  a  large  faint  com- 
panion, in  the  second  there  are  twin  compo- 
nents, while  in  the  last  case  the  bodies  are 
unequal  in  size  but  nearly  equal  in  inten- 
sity. As  these  were  actually  the  first  three 
stars  studied  with  the  selenium  photom- 
eter, and  something  new  came  out  of  each, 
it  is  evident  that  there  is  plenty  of  work  to 
be  done  on  similar  objects  of  which  there 
are  thousands  in  the  sky.  There  are  at 
least  two  other  yariables  which  we  have 
picked  up,  a  Coroner  Barealis,  and  the 
bright  star  8pica. 

In  fact  the  large  proportion  of  stars 
which  are  variable  brings  up  a  number  of 
questions.  We  may  study  a  large  number 
of  stars  and  find  a  certain  number  of 
eclipsing  variables.  The  proportion  of  vari- 
ables gives  the  probability  of  such  discov- 
eries in  a  further  search,  but  also  we  can 
say  that  for  every  variable  found  there  are 
a  definite  number  of  other  binary  qrstems 
the  planes  of  whose  orbits  are  inclined  so 
that  we  miss  the  eclipses  altogether.  From 
considerations  of  this  nature,  it  has  been 
possible  to  conclude:  The  preponderant 
type  of  close  binary  with  components  of  the 
same  order  of  size,  and  of  equal  or  unequal 
brightness,  consists  of  bodies  whose  dis- 
tance between  centers  is  approximately  5 
times  their  average  radius,  whose  period  of 
revolution  is  about  4  days,  and  whose  mean 
density  is  1/20  that  of  the  sun.  Systems  of 
greater  or  less  relative  separation  are  not 
so  numerous,  or  we  should  find  more  of 
them  among  the  eclipsing  variables.  This 
particular  discussion  is  based  upon  the  vari- 
ables which  have  been  found  by  visual  and 
photographic  methods,  but  there  is  abun- 
dant field  for  work  in  the  same  line  for  the 
electrical  photometers.     The  point  to  em- 


phasize IB  that  not  only  will  ^ystematie 
studies  of  stars  which  vary  in  light  give  us 
direct  information,  but  indirectly  we  can 
draw  far  reaching  conclusions  about  stars 
which  are  apparently  constant. 

Of  the  many  other  problems  in  photom- 
etry which  may  be  attacked  with  good 
prospect  of  success  may  be  mentioned  the 
case  of  our  sun,  which,  according  to  Abbot, 
is  a  variable  star.  There  can  not  be  the 
slightest  doubt  of  the  variation,  for  a  single 
sunspot  is  enough  to  change  the  total  light, 
the  only  question  is  how  much?  However, 
the  changes  in  the  light  are  probably  meas- 
ures of  the  general  activity  of  the  sun, 
rather  than  of  local  disturbances  like  spots. 
In  direct  measures  of  the  sun's  radiation 
the  chief  difficulty  lies  in  the  proper  allow- 
ance for  the  absorption  of  the  earth's 
atmosphere,  but  this  trouble  may  be  elimi- 
nated by  comparing  the  refiected  solar  light 
from  one  of  the  planets  with  the  light  of  a 
number  of  stars.  Probably  Saturn  is  a 
good  object  for  this  purpose,  as  there  are 
few  mailings  on  its  surface,  but  Uranus 
would  be  still  better  on  account  of  its  slower 
motion,  and  the  greater  number  of  com- 
parison stars  which  could  be  found  for  it. 

In  the  present  paper,  an  attempt  has 
been  made  to  indicate  in  a  general  way  the 
work  we  are  doing,  and  evidently  there  is 
considerable  variety  in  it.  The  production 
of  a  good  electric  cell,  and  its  proper  in- 
stallation in  a  photometer  is  a  problem 
in  experimental  physics,  and  any  success 
which  has  come  has  been  through  the  efforts 
of  several  men  of  widely  different  training 
and  interests.  In  the  experiments  with 
selenium  I  had  the  collaboration  of  Dr.  F. 
C.  Brown,  and  now,  with  photo-electrie 
cells.  Professor  Jacob  Eunz  is  doing  hia 
best  to  perfect  our  methods.  By  combining 
our  knowledge  and  experience  we  have 
been  able  to  carry  on  researches  which 
would  have  been  hopeless  for  one  man 
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alone.  And  so  it  seems  to  me  that  a  report 
on  such  joint  work  is  peculiarly  fitting 
before  this  academy,  which  I  assume,  if  it 
stands  for  anything,  stands  for  cooperation 
and  mutual  help  among  men  of  science. 

Joel  Stesbins 

UNIVZBSIT7   or  lUilNOIS   OBSERVATORY 


MS.  EDISON'S  SEBVICB  FOB  SCIENCm 

All  the  world  is  indebted  to  Mr.  Edison, 
but  the  portion  of  it  that  is  under  special  obli- 
gation is  the  educational  world,  particularly 
the  schools  of  technology.  It  is  not  merely  that 
he  has  helped  them  by  criticism  and  construe- 
tiye  suggestion ;  it  is  not  merely  that  by  finan- 
cial assistance  he  has  enabled  them  to  carry  on 
scientific  investigations  in  fields  that  he  has 
cultivated  with  such  remarkable  success;  but 
it  is  mainly  because  he  has  himself  been  for  a 
generation  an  educational  institution  of  the 
first  rank.  As  much  as  any  other  school  he 
has  had  a  profound  infiuence  throughout  the 
country  in  arousing  in  the  minds  of  young 
men  some  sense  of  the  limitless  possibilities  of 
science  when  devoted  to  the  service  of  man  and 
some  appreciation  of  the  conditions  under 
which  great  problems  of  industrial  improve- 
ment must  be  attacked  if  lasting  victories  are 
to  be  won.  It  has  been  a  great  thing  for 
America  to  have  such  a  central  figure  in  this 
age  of  applied  science — a  man  with  such  a  hold 
on  the  popular  imagination  as  to  force  men  to 
watch  what  he  is  doing,  for  in  studying  Edison 
there  can  not  fail  to  be  revealed  something  of 
the  underlying  forces  that  mould  the  world  of 
modem  industry. 

I  have  said  that  Mr.  Edison  is  an  institute  of 
technology  or  a  school  of  applied  science.  Such 
an  institution,  if  it  be  worth  anything,  stands 
preeminently  for  three  things:  for  belief  in 
science  and  in  its  powers  of  service,  for  under- 
standing and  appreciation  of  the  method  of 
science,  and  in  the  third  place,  for  faith  in  the 
gospel  of  work. 

Edison  more  than  any  one  else  in  this  coun- 

1  Address  at  the  Civic  Foriun,  New  York,  May 
6,  1915,  on  the  occaaioii  of  the  presentation  of  its 
medal  for  public  service  to  Mr.  Edison. 


try  has  taught  men  to  see  something  of  what 
science  can  do.  It  would,  of  course,  be  im- 
possible on  such  an  occasion  as  this  to  enumer- 
ate the  accomplishments  of  a  life  so  rich  in 
great  achievements.  With  such  an  embarrass- 
ment of  riches,  it  is  scarcely  practicable  even 
to  single  out  a  few  of  his  g^^at  accomplish- 
ments. Many  of  you  are  familiar  with  what 
he  did  in  the  early  days  by  way  of  improving 
the  duplex  and  quadruplex  systems  of  teleg- 
raphy, you  know  of  his  invention  of  the  con- 
tact transmitter  and  his  development  of  the 
loud-speaking  telephone,  of  his  marvelous  in- 
vention of  Hhe  phonograph  (Edison  being  the 
first  to  make  a  record  that  would  reproduce 
sound),  you  think  of  his  wonderful  work  in 
1878  and  later  years  in  developing  the  incan- 
descent lamp,  and  you  realize  that  he  prac- 
tically made  the  whole  incandescent  system, 
not  only  inventing  the  lamp,  but  turning  his 
attention  to  all  its  adjuncts,  improving  the 
dynamos  for  such  work  and  providing  the 
necessary  means  for  the  distribution  of  power 
over  large  areas.  You  recognize  that  he  laid 
the  foundations  for  the  design  of  central  power 
stations  and  that  his  Pearl  Street  Station  was 
a  landmark  in  the  history  of  science.  His 
work  in  this  field  is  truly  phenomenal,  the 
three-wire  distribution,  the  system  of  feeders 
entering  the  network  of  mains  at  different 
points,  the  underground  conductor  system,  the 
bus  system  in  stations,  the  innumerable  acces- 
sories of  switches,  fuses,  meters,  etc.,  that  he 
provided  are  each  achievements  that  would 
make  the  fame  of  any  individual.  You  appre- 
ciate the  remarkable  character  of  his  later 
work  in  developing  the  apparatus  of  moving 
pictures  and  you  agree  that  what  he  has  done 
still  more  recently  in  perfecting  the  alkaline 
storage  cell  is  a  splendid  example  of  energy 
and  persistence  in  attacking  a  difficult  prob- 
lem. Thinking  of  all  these  things,  you  can 
not  fail  to  be  impressed  with  two  things — ^the 
enormous  range  of  his  activities  and  the  won- 
derful simplicity  of  many  of  his  devices. 
After  all,  simplicity  of  device  is  always  the 
sign  of  the  master,  whether  in  science  or  in 
art.  In  studying  Edison  you  have  something 
of  the  same  impression  as  in  studying  Newton 
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— yoa  axe  BUiprised  how  easy  are  the  steps. 
Some  one  asked  Lord  Kelvin  why  no  one  be- 
fore Edison  had  invented  so  simple  a  thin^  as 
the  feeder  system.  ''The  only  reason  I  can 
think  of/'  he  said» ''  is  that  no  one  else  was  Edi- 
son." As  to  the  range  of  his  activities,  he  has 
been  associated  in  some  way  with  so  many  of  the 
great  modem  developments  that  people  some- 
times speak  as  if  he  had  invented  everything, 
even  electricity  itself,  or  if  they  do  not  go  to 
this  length,  they  find  it  necessary  to  explain 
why  he  did  not  invent  this  or  that.  The  fact 
that  his  name  is  not  intimately  associated  with 
one  of  the  great  modem  achievements — the 
development  of  the  aeroplane — has  called  forth 
numerous  ingenious  explanations.  One  of  these 
is  that  it  is  due  to  discouragement  resulting 
from  his  experience  as  a  boy  with  an  experi- 
ment that  has  often  been  described.  It  is 
said  that  he  induced  another  boy  to  swallow 
large  quantities  of  Seidlitz  powders  and  en- 
couraged him  to  believe  that  sufficient  gases 
would  be  generated  to  enable  him  to  fly. 
Whether  this  be  history  or  fable  I  know  not, 
but^  seeing  that  he  has  done  so  much,  we  need 
not  spend  much  time  in  wondering  why  he  has 
not  done  more.  Nor  need  we  attempt  the  im- 
possible in  the  effort  to  measure  the  debt  that 
mankind  owes  to  him.  Such  statements  as 
have  been  made  to  the  effect  that  his  inven- 
tions have  given  rise  to  industries  that  employ 
nearly  a  million  of  men  and  thousands  of 
millions  of  capital  really  give  no  adequate 
sense  of  the  value  of  his  achievements,  al- 
though they  may  be  of  some  use  as  a  very  rough 
indication  of  the  scale  of  his  activities. 

Not  only  has  he  shown  his  faith  in  science 
by  great  achievements,  but  he  has  proved  him- 
self a  great  force  in  education  by  giving  so 
brilliant  an  exhibition  of  the  method  of  sci- 
ence, the  method  of  experimentation.  When 
we  get  to  the  root  of  the  matter  we  see  that 
nearly  all  great  advances  are  made  by  im- 
provements in  method.  There  is  no  evidence 
that  men  are  abler  in  the  twentieth  century 
than  they  were  in  the  Middle  Ages,  but  they 
have  learned  a  new  method.  "  It  was  in  Bos- 
ton," said  Edison,  ''that  I  bought  Faraday's 
works,  and  appreciated  that  he  was  the  master 


experimenter."  It  is  interesting  to  think  what 
Edison's  appreciation  of  this  fact  has  meant 
for  the  world.  His  popularity  and  the  place 
that  he  holds  in  the  public  esteem  have  forced 
newspaper  men  to  write  so  much  about  him 
that  they  have  often  had  to  rely  upon  imagina- 
tion. It  is  not  surprising,  therefore,  that 
there  are  many  current  myths  regarding  Mr. 
Edison.  The  x>opular  desire  for  dramatic  con- 
trast suggests  that  to  reach  the  heights  of 
prosperity  and  public  esteem  that  he  has  occu- 
pied for  long,  he  must  have  risen  from  the 
depths  of  poverty  and  neglect  This  is  a  purs 
myth,  harmless,  perhaps,  and  possibly  useful 
as  a  spur  to  ambitious  youth.  A  less  innocu- 
ous myth  is  the  one  that  sets  him  up  as  a 
"practical  man"  in  the  narrow  sense.  It  is 
true  that  he  has  described  himself  as  "pure 
practise"  in  distinction  from  Mr.  Steinmets 
whom  he  has  called  "  pure  theory,"  but  this,  of 
course,  was  a  joke.  Newspaper  men  have  ex- 
panded it  so  as  to  make  it  appear  that  Edison 
knows  nothing  about  science,  cares  nothing 
for  the  achievements  of  the  great  experimenters 
and  thinkers  who  have  preceded  him,  and 
merely  tries  everything  that  he  can  think  of 
until  he  happens  upon  what  he  is  seeking. 
Few  things  more  absurd  could  be  suggested. 
He  is  no  slave  to  theory;  he  is  ready,  as  every 
scientific  man  is  ready,  to  try  anything  &at 
seems  reasonable,  but  practically  always  he 
has  what  seems  to  him  a  good  reason  for  every- 
thing that  he  tries.  In  the  rare  cases  where 
he  has  tried  blindly,  it  has  been  because  there 
was  absolutely  no  light 

Just  one  more  observation  and  I  am  done. 
His  other  great  contribution  to  the  progress  of 
education  has  been  his  constant  insistence  on 
the  gospel  of  work.  Genius  was  long  ago  de- 
scribed as  "an  infinite  ciqpacity  for  taking 
pains."  We  all  feel  this  to  be  inadequate,  and 
Edison  has  put  the  underlying  thought  more 
accurately  and  more  picturesquely  by  his  aphor- 
ism that  "genius  is  one  per  cent  inspiration 
and  ninety-nine  per  cent,  perspiration."  Con- 
trary to  the  general  notion,  very  few  of  his  ia- 
ventions  have  been  the  result  of  sudden  in- 
spiration. Practically  all  have  be^i  evolved 
by  slow  and  gradual  processes.     His  day  is 
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•aid  to  be  a  twenty-four-bour  day,  and  be  is 
always  working  wben  tbeie  is  anytbing  to  do. 
Weeks  and  montbs  and  sometimes  years  of 
tedious  experimenting,  dauntless  patience  and 
unflagging  industry,  bave  marked  bis  onward 
marcli  to  victory  from  ibe  beginning  until 
now.  "HiB  is  a  splendid  example  of  scientific 
pertinacity  rarely  if  ever  surpassed  in  tbe  bis- 
toiy  of  buman  acbievement.  He  bas  won  and 
beld  tbe  admiration  of  tbe  world;  and  bis  in- 
fluence must  remain  as  a  permanent  source  of 
inspiration  botb  witbin  tbe  scbools  and  witbout. 

BlOHABD  0.  MaOLAUBIN 

Hassachusbtts  Instttutb  07  Technology 


THE  PBOCEEDINGS  OF  THE  NATIONAL 

ACADEMY  A8  A  MEDIUM  OF 

PUBLICATION 

The  establisbment  of  monthly  Proceedings 
by  ibe  I^ational  Academy  of  Sciences,  in  wbicb 
ibe  flrst  announcements  of  new  advances  are 
made,  bas  met  witb  instant  recognition  by  a 
wide  circle  of  investigators.  Eigbty-tbree 
original  papers  bave  appeared  in  tbe  first  five 
numbers,  and  tbe  inflow  of  manuscripts  is  con- 
tinually increasing.  Many  university  depart- 
ments and  several  research  laboratories, 
namely,  tbe  Bockefeller  Medical  Institute,  tbe 
lick  and  Yerkes  Observatories,  tbe  Nutrition, 
Experimental  Evolution,  and  Marine  Biolog- 
ical Laboratories  and  tbe  Mount  Wilson  Ob- 
servatory of  tbe  Carnegie  Institution,  and  tbe 
Besearcb  Laboratories  of  Harvard  University 
and  tbe  Massachusetts  Institute  of  Technology 
have  already  indicated  their  intention  of  adopt- 
ing tbe  Proceedings  as  their  regular  medium 
for  announcing  new  and  important  results. 
Tbe  success  of  tbe  Proceedings  is  therefore 
amply  assured. 

Tbe  need  of  a  national  journal  representing 
the  joint  interests  of  science  as  a  whole  and 
providing  for  tbe  prompt  publication  and  wide 
distribution  of  the  chief  results  of  American 
research  has  been  felt  in  every  department  of 
science.  Tbe  vigorous  developments  of  sci- 
ence in  recent  years  bave  carried  us  past  the 
time  wben  all  of  the  special  journals  could 
assure  early  publication ;  and  their  very  multi- 
plicity bas  stood  in  the  way  of  wide  foreign 


circulation.  Four  leading  American  journals 
of  biology  bave  an  average  paid  foreign  cir- 
culation of  98  copies  (maximum  109,  minimum 
77).  This  is  not  due  to  any  inferiority  in 
quality,  as  all  of  these  journals  are  of  the  first 
rank.  Nor  does  it  indicate  that  they  are  un- 
desirable places  to  publish.  On  the  contrary, 
they  bave  oome  into  existence  to  meet  a  nat- 
ural demand,  and  they  certainly  afford  the 
most  satisfactory  means  of  publishing  extended 
technical  papers,  intended  for  investigators  in 
ibe  fields  which  they  represent.  Tbe  Proceed- 
ings are  expected  to  supplement  them  and 
should  aid  materially  in  increasing  their  cir- 
culation; for  authors  are  requested  to  adopt 
the  uniform  practise  of  referring  in  each 
article  to  the  journal  in  which  the  details  of 
their  investigations  will  subsequently  appear. 
Such  frequent  references,  seen  by  a  wide  circle 
of  readers,  will  soon  have  their  effect. 

It  is  in  tbe  character  and  scope  of  their 
circulation  that  the  Proceedings  will  perform 
their  best  service.  Truly  national  in  char- 
acter, with  a  membership  elected  on  equal 
terms  from  all  sections  of  the  country,  and 
serving  as  the  representative  of  the  United 
States  in  the  International  Association  of 
Academies,  the  National  Academy  of  Sciences 
is  peculiarly  fitted  to  bring  its  publications  to 
ibe  attention  of  foreign  readers.  In  Europe 
the  academy  is  regarded  as  tbe  natural  repre- 
sentative of  American  research,  and  this  fact 
gives  at  once  to  the  Proceedings  an  authorita- 
tive standing  among  foreign  investigators. 

As  foreign  secretary  of  tbe  academy,  I  bave 
been  called  upon  to  prepare,  with  the  coopera- 
tion of  the  editors  representing  all  departments 
of  science,  a  comprdbensive  list  of  foreign 
exchanges.  Every  effort  has  been  made  to 
secure  a  well-balanced  distribution.  From  tbe 
extensive  data  in  Minerva  relating  to  acad- 
emies, societies,  universities,  seminars,  general 
and  special  libraries,  laboratories,  observatories, 
museums,  botanical  and  zoological  gardens, 
biological  stations,  geological  surveys,  and 
other  centers  of  study  and  research,  a  repre- 
sentative group  of  about  900  foreign  iostitu- 
tions  has  been  compiled.  In  preparing  this 
mailing  list  use  has  also  been  made  of  the  ex- 
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changfe  lists  of  the  Eoyal  Society  and  other 
similar  bodies.  Bibliographical  bureaufl,  year- 
books and  journals  giving  special  attention  to 
abstracts  and  reviews  have  been  included  in 
the  mailing  list  Chief  stress,  however,  has 
been  laid  on  placing  the  Proceedings  in  the 
leading  research  centers,  including  university 
departmental  libraries  when  these  are  of  suffi- 
cient significance.  In  many  cases  it  by  no 
means  suffices  to  send  the  Proceedings  to  a 
general  university  library;  they  must  also  be 
readily  accessible  in  the  departments  and 
seminars  where  the  work  of  research  is  mainly 
done. 

Such  a  distribution  will  obviate  the  neces- 
sity, felt  by  some  American  investigators,  of 
publishing  their  papers  in  foreign  journals. 
They  may  now  secure  the  circulation  they  de- 
sire by  presenting  their  chief  results  in  the 
Proceedings  and  the  details  in  an  American 
special  journal. 

Publication  in  the  Proceedings  will  also  have 
the  advantage  of  bringing  researches  in  one 
department  of  science  to  the  attention  of 
scholars  in  other  departments,  who  would 
otherwise  fail  to  see  them.  In  a  period  when 
many  of  the  greatest  advances  are  being  made 
in  the  fields  lying  between  the  traditional 
branches  of  science,  and  when  the  wide  adap- 
tability of  various  methods  of  research  is  being 
repeatedly  demonstrated,  it  is  unnecessary  to 
dwell  upon  this  point  It  may  only  be  men- 
tioned by  way  of  example  that  a  well-known 
physicist  has  recently  spoken  to  me  of  the  ad* 
vantage  of  seeing  in  the  Proceedings  short 
astronomical  papers  which  he  would  not  have 
opportunity  to  read  in  their  more  extended 
form. 

As  readers  in  widely  separated  fields  may  be 
expected,  authors  should  make  their  papers  as 
clear  and  as  readable  as  possible.  The  papers 
should  open  with  a  statement  of  the  purpose  in 
view  and  the  broader  bearing  or  antecedent 
conditions  of  the  investigation,  and  should 
close  with  a  summary  of  results.  The  papers 
should  be  short,  of  two  to  six  pages  in  length; 
but  they  should  not  be  mere  abstracts,  devoid 
of  interest  except  as  a  bare  statement  of  facts, 
but  complete  and  well-rounded  articles,  ground- 
ing their  conclusions  upon  a  substantial  basis 


of  calculations,  observations  or  experiments, 
though  free  from  all  unnecessary  technicalities 
and  details  and  from  extensive  tabulations  of 
data.  They  should  always  appear  in  the  Pro- 
ceedings prior  to  their  publication  in  special 
journals. 

While  serving  the  purposes  already  enumer- 
ated, the  Proceedings  will  attempt  also  to  con- 
tribute to  the  popularization  of  scientific  re- 
search. Nothing  could  be  more  injurious  to 
the  public  appreciation  of  science  than  its 
current  distortion  by  the  newspapers.  Mr. 
Melville  E.  Stone,  general  manager  of  the 
Associated  Press,  feels  this  no  less  keenly  than 
the  men  whose  work  is  so  often  misrepresented 
by  reporters.  He  would  heartily  welcome 
means  of  securing  reliable  statements  of 
progress  in  science,  expressed  in  clear  and  un- 
sensational  form,  for  use  by  the  Associated 
Press.  By  an  arrangement  with  him  the 
editors  of  the  Proceedings  will  attempt  to 
supply  suitable  statements,  based  upon  such 
articles  as  are  of  sufficient  general  interest 
and  importance.  Authors  who  prefer  not  to 
have  their  articles  used  in  this  way  may  notify 
the  editors.  Every  effort  will  be  made  to  se- 
cure clear  and  dignified  statements,  expressed 
whenever  possible  in  the  author's  own  lan- 
guage. The  experiment  is  not  without  its 
difficulties;  and  success  may  not  be  attained 
at  once.  It  nevertheless  seems  important  to 
make  the  attempt,  in  order  to  counteract  in 
some  measure  the  present  unfortunate  condi- 
tion of  affairs. 

Provision  will  also  be  made  for  a  review 
of  the  papers  published  in  the  Proceedings  in, 
the  widely  circulated  journals  of  general  sci- 
ence. Thus  such  a  review  will  appear  regularly 
in  the  colunms  of  Sgienoe;  and  an  arrange- 
ment has  been  made  with  the  editor  of  Nature 
for  the  publication  of  reports  on  the  monthly 
issues  of  the  Proceedings.  The  Sctentifie 
American,  which  is  conducted  in  a  very  cred- 
itable manner,  will  also,  through  an  arrange- 
ment made  with  its  managing  editor,  Mr. 
Waldemar  Kaempfert,  present  accounts  of  the 
articles  of  popular  interest 

In  closing  this  paper,  in  which  I  have  tried 
to  indicate  how  the  Proceedings  of  the  Na- 
tional Academy  may  serve  as  a  prompt  and 
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conyenient  means  of  announcing  and  circu- 
lating the  chief  results  of  research,  I  should 
perhaps  add  a  word  to  those  who  have  not  yet 
contributed  to  their  pages.  Papers  are  ac- 
cepted solely  on  their  merits,  from  non-mem- 
bers as  well  as  from  members  of  the  Academy. 
To  facilitate  the  work  of  the  editors,  it  is  re- 
quired that  papers  by  non-members  be  trans- 
mitted to  the  managing  editor  by  a  member, 
but  neither  the  manner  of  printing  nor  the  se- 
quence of  the  papers  in  the  Proceedings  is 
affected  by  this  fact.  Further  information 
may  be  obtained  from  Professor  A.  A.  Noyes, 
chairman  of  the  board  of  editors,  Massachu- 
setts Institute  of  Technology,  Boston. 

Oeobge  Ellebt  Hale 


THE  SEATTLE  MEETING  OF  THE  AMEBI- 
CAN  CHEMICAL  SOCIETY 

The  vote  recently  received  at  the  secretary's 
office  being  overwhelmingly  in  favor  of  the 
Great  Northern  Bailroad,  which  stops  at 
Glacier  National  Park,  arrangements  have  been 
made  with  this  road  for  the  party  to  leave 
Chicago  at  5:05  p.m.  Thursday,  August  26. 
One  and  one  half  days  will  be  spent  at  Glacier 
National  Park,  and  Seattle  will  be  reached  at 
6  P.M.  August  30.  August  31,  September  1 
and  2  will  be  spent  at  Seattle,  and  on  the  even- 
ing of  September  2  the  party  will  take  a  special 
train  to  Mt.  Banier  National  Park,  where  they 
will  remain  on  Friday,  September  3,  leaving 
there  that  evening  and  arriving  at  Portland  the 
following  morning;  spending  the  day  in  Port- 
land as  the  guests  of  the  Oregon  Section;  leav- 
ing Portland  Saturday  night,  passing  through 
the  Mt.  Shasta  and  Mt.  Lassen  region  on  Sun- 
day and  arriving  in  San  Francisco  Sunday 
evening.  At  San  Francisco  the  party  will 
break  up,  returning  via  any  route  they  choose. 

The  round-trip  rates  from  Chicago  are  $80. 
The  sleeping  car  rates  from  Chicago  to  San 
Francisco  by  the  route  of  the  special  train  are 
as  follows:  Lower  berth,  $22.60;  upper  berth, 
$18.00;  compartment,  $63.00;  drawing  room, 
$80.00. 

There  will  be  an  additional  Pullman  charge 
to  Mt.  Eanier  National  Park,  which  will,  how- 
ever, be  little  if  any  more  than  hotel  accommo- 
dations should  the  party  remain  in  Seattle. 


There  may  be  also  a  small  additional  Pullman 
charge  for  holding  the  train  at  Glacier  and 
Portland.  There  will  be  a  charge  of  $12.60  for 
114  miles  of  automobile  trip  and  20  miles  of 
launch  trip  in  Glacier  National  Park,  and 
$6.00  for  the  side  trip  through  Tacoma  to  Mt 
Ranier  National  Park.  The  hotel  rates  in 
Glacier  National  Park  are  from  $3.00  to  $6.00 
per  day  on  the  American  plan.  Those  who 
wish  may  spend  the  night  at  "  Many  Glacier 
Camp"  instead  of  at  "  Going-to-the-Sun 
Camp  "  on  the  night  of  August  29,  which  will 
give  them  plenty  of  time  to  take  a  side  trip  to 
the  wonderful  Iceberg  Lake  on  the  morning 
of  the  29th. 

As  the  Great  Northern  passes  the  very  gates 
of  Glacier  National  Park,  a  trip  through  the 
park  is  a  very  simple  matter.  The  tremendous 
mountain  land  of  Glacier  National  Park  sits 
high  up  in  the  Eocky  Mountains  of  north- 
western Montana  and  stretches  to  the  Cana- 
dian border.  The  park  is  of  1,625  square  miles 
extent,  with  a  veritable  army  of  magnificent 
peaks  rising  from  8,000  to  10,000  feet,  with 
their  bases  thickly  timbered  and  their  lime- 
stone crests  painted  in  many  colors — ^reds, 
browns,  blues  and  purples.  On  the  tops  of 
these  mountains  are  20  glaciers  every  bit  as 
inspiring  as  those  ice  fields  which  Americans 
have  been  crossing  to  Switzerland  to  see;  of 
these  the  great  Blackfest  Glacier  has  an  area 
of  five  miles.  There  are  more  than  250  glacier- 
fed  blue  moimtain  lakes.  So  well  have  the 
most  important  sections  of  the  park  been 
linked  by  government  auto  stage  roads  that  it 
is  now  possible  to  see  within  a  short  time  what 
formerly  required  weeks  to  visit. 

So  much  has  been  written  about  the  wonders 
of  Mt.  Ranier  National  Park  that  there  is 
little  need  to  add  detail  here.  The  following 
quotation  from  the  Travelers  Magazine  will 
be  sufficient:  ''Bead  as  much  about  it  as  yon 
will,  see  it  pictured  a  thousand  times,  and  be- 
lieve aU  the  tales  you  hear  of  it,  and  on  going 
there  you  will  find  that  it  has  been  underrated 
It  is  hard  to  believe  when  you  see  it.  Mt. 
Banier  is  the  highest  mountain  in  the  United 
States  and  has  a  glacial  system  greater  than 
that  of  the  whole  Swiss  Alps.    The  National 


818 


SCIENCE 


[N.  S.  Vol.  XLI.  No.  10«6 


Park  hai  an  area  of  somewhat  more  iluui  200,- 
000  acres.  How  bald  and  uninspiring  are  sta- 
tistics t  Let  it  be  said,  rather,  that  this  ia  the 
most  beautiful  place  in  the  world.^ 

Interesting,  illustrated  literature  may  be  ob- 
tained describing  Glacier  National  Park  from 
H.  A.  Noble,  general  passenger  agents  Great 
Northern  Bailway,  St  Paul,  Minn.,  and  of  Mt 
Ranier  National  Park  from  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway,  Chicago,  HL,  and 
Seattle,  Washington.  The  following  beauti- 
fully illustrated  publications  may  be  obtained 
from  the  superintendent  of  documents,  Wash- 
ington, D.  C,  for  the  price  noted: 
Some  Lakes  of  Glacier  National  Park,   10 

cents. 
Glaciers  of  Glacier  National  Park,  16  cents. 
Origin  of  the  Scenery  Features  of  the  Glacier 

National  Park,  15  cents. 
Glacier  National  Park,  with  map  (Bulletin 

eOO  IT.  S.  Geological  Surrey),  aO  cents. 
Mt  Ranier  and  Its  Glaciers,  16  cents. 

It  is  of  the  utmost  importance  for  the  suc- 
cess of  this  trip  that  the  secretary  be  informed 
at  the  earliest  possible  moment  of  the  intention 
of  those  intending  to  be  present,  the  aocommo- 
dations  needed  and  the  number  of  tickets  re- 
quired. In  this  connection  it  should  be  noted 
that  in  purchasing  tickets  free  side-trip  tick- 
ets to  the  San  Diego  Exposition  from  Los 
Angeles;  to  Colorado  Springs  from  Denver; 
to  Salt  Lake  City  from  Ogden,  may  be  had, 
by  any  member  of  the  party  returning  through 
these  cities  if  the  request  for  this  side  trip  is 
made  at  the  time  ticket  is  purchased. 

Members  of  other  scientific  societies  and 
friends  recommended  by  members  of  the  soci- 
ety will  be  gladly  received  on  the  special  train. 


Chas.  L.  Pabsonb, 
Secreiarif 


Washington,  D.  C, 
Box  606 


SCIENTIFIC  NOTES  AND  NEWS 

A  BANQUET  in  honor  of  Dr.  William  T. 
Councilman,  professor  of  pathology  in  the 
Harvard  Medical  School  and  formerly  of  the 
Johns  Hopkins  Medical  School,  was  given  in 
Baltimore,  on  May  13,  by  his  colleagues  and 


former  students.  At  the  banquet  a  portrait  of 
Professor  Councilman  was  presented  to  him. 
PaorESSOR  R  Newstead,  of  the  Liverpool 
School  of  Tropical  Medicine,  is  in  France, 
prosecuting  entomological  investigations  from 
the  point  of  view  of  military  sanitation. 

Professor  Vernon  L.  Eellogq,  of  Stanford 
University,  sailed  for  Liverpool  on  May  29  to 
join  the  commission  for  relief  in  Belgium.  He 
will  spend  the  summer  in  volunteer  work  for 
the  commission. 

Dr.  Frank  G.  Speck,  of  the  department  of 
anthropology  of  the  University  of  Pennsyl- 
vania, is  on  a  leave  of  absence  for  his  sum- 
mer's work  in  the  field.  He  will  spend  a  large 
part  of  the  sunmier  among  the  Montagnais 
and  Mistassini  Indians,  who  are  tribes  of 
southern  Labrador,  for  the  purpose  of  com- 
pleting his  collection  of  texts  in  the  native 
languages  of  three  tribes. 

Dr.  John  Ulrig  Nef,  professor  of  chemis- 
try and  head  of  the  department  at  the  Uni- 
versity of  Chicago,  delivered  a  lecture  on  Kay 
21  before  the  Phi  Lambda  Upsilon,  honorary 
chemical  society  of  the  university*  His  sub- 
ject was  ^'  The  Chemistry  of  En^rme  Action." 

Dr.  Biohard  M.  Pearge,  professor  of  re- 
search medicine  at  the  University  of  Pennsyl- 
vania, addressed  on  May  21  the  Academy  of 
Medicine  of  Cleveland,  his  subject  being  "  The 
Relation  of  the  Spleen  to  Blood  Destruction 
and  Regeneration  and  to  Hemolytic  Jaun- 
dice." Following  the  lecture  a  smoker  was 
given  at  the  University  Club  in  honor  of 
Professor  Pearoe  by  the  heads  of  the  depart- 
ments of  medicine  and  of  surgery  and  of  the 
various  laboratories  of  the  school  of  mediciiie 
of  Western  Reserve  University. 

The  Swarthmore  lecture  of  the  Society  of 
Friends,  London,  was  given  on  May  18,  by 
Professor  Silvanus  P.  Thompson,  who  spoke 
on  "  The  Quest  for  Truth." 

In  memory  of  Dr.  Edith  J.  Claypole,  re- 
search associate  in  the  department  of  pathol- 
ogy of  the  University  of  California,  who  died 
on  March  26,  1915,  friends  of  the  university 
have  offered  an  annual  gift  of  $1,200  to  main- 
tain   the    position    of    research    associate   in 
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pathology,  and  have  made  definite  provision 
for  an  endowment  sufficient  to  yield  this  in- 
come. Tbe  immediate  purpose  of  the  position 
is  to  be  a  continuance  of  investigations  in 
which  much  valuable  work  has  already  been 
accomplished  by  Dr.  Claypole,  in  collaboration 
with  Dr.  F.  P.  Gay,  professor  of  pathology  in 
the  University  of  California,  in  regard  to  im- 
proved methods  for  immunization  against 
typhoid  and  methods  for  the  treatment  of  that 
disease. 

The  name  of  Curie,  in  honor  of  the  discov- 
erers of  radium,  has  been  given  to  a  small  park 
formed  by  the  tearing  down  of  the  old  rue 
Dauphine  in  Paris. 

At  commencement  at  the  University  of 
California,  honorary  degrees  were  conferred 
on  Chancellor  David  Starr  Jordan  and  Presi- 
dent John  Caspar  Branner,  of  Stanford  Uni- 
versity, and  on  the  Hon.  Alfred  Deakin,  of 
Melbourne,  the  first  prime  minister  of  the 
commonwealth  of  Australia. 

At  the  recent  annual  meeting  of  the  Asso- 
ciation of  American  Physicians,  held  in  Wash- 
ington, Dr.  Henry  Sewall,  Denver,  Colo.,  was 
elected  president,  and  Dr.  Qeorge  Dock,  St. 
Louis,  vice-president. 

Dr.  Llewellys  F.  Barseb,  of  the  Johns 
Hopkins  Medical  School,  was  elected  president 
of  the  American  Neurological  Association  at 
the  meeting  held  recently  in  New  York  City. 

There  is  exhibited  at  the  Boyal  Academy 
this  year  a  portrait  of  Sir  Archibald  Geikie, 
painted  by  Mr.  R  O.  Eves  for  presentation  to 
the  Boyal  Society. 

The  Pereira  medal  of  the  British  Pharma- 
ceutical Society  has  been  awarded  to  Miss 
Dora  F.  White,  and  its  silver  and  bronze 
medals  to  Mr.  A.  J.  Somer  and  Mr.  B.  W. 
Bowles,  respectively. 

Dr.  Samttel  G.  Dixon,  Philadelphia,  whose 
renomination  as  Pennsylvania  state  commis- 
sioner of  health  was  sent  to  the  senate  by  the 
governor,  on  May  17>  was  confirmed  on  May  18. 
This  is  the  third  reappointment  of  Dr.  Dixon 
to  this  position  which  he  has  now  held  for 
nearly  ten  years. 


Dr.  Bosooe  W.  Hall  has  succeeded  Dr. 
David  ISL  Henderson  as  resident  physician  of 
the  Phipps  Clinic  of  Johns  Hopkins  Hospital. 
Dr.  Henderson  has  been  appointed  superin- 
tendent of  the  Boyal  Asylum  of  Scotland, 
Glasgow. 

Mr.  G.  Massee  has  retired  from  his  position 
as  head  of  the  cryptogamic  department  in  the 
herbarium  at  the  Boyal  Botanic  Gardens,  Kew. 

A  deputation  from  the  Boyal  Society  and 
the  Chemical  Society  was  received  by  the  presi- 
dents of  the  boards  of  trade  and  education  on 
May  6.  The  deputation  was  introduced  by 
Sir  William  Crookes,  president  of  the  Boyal 
Society,  and  Professor  W.  H.  Perkins,  Sir 
William  Tilden,  Professor  P.  Frankland,  Pro- 
fessor W,  J.  Pope  and  Dr.  M.  O.  Forster  spoke 
in  support  of  memorials  from  the  two  societies, 
indicating  the  steps  which  might  be  taken  to 
improve  the  status  and  efficiency  of  the  chem- 
ical industries  and  those  engaging  in  them  in 
the  United  Kingdom. 

The  Irish  Naturalist,  as  quoted  in  Nature, 
states  that  the  following  naturalists  in  Ireland 
are  among  those  who  have  been  given  commis- 
sions in  the  army:  Professor  Gr^gg  Wilson, 
professor  of  zoology,  and  Dr.  A.  B.  Dwerry- 
house,  lecturer  in  geology.  Queen's  University, 
Belfast;  Professor  H.  A.  Cummins,  professor 
of  botany  and  agriculture.  University  College, 
Cork;  Mr.  C.  M.  Selbie,  of  the  National  Mu- 
seum, Dublin;  Mr.  G.  P.  Farran  and  Mr.  A.  B. 
Hillas,  of  the  Fisheries  Office;  Mr.  H.  T.  Ken- 
nedy and  Mr.  B.  L.  Valentine,  of  the  Geolog- 
ical Survey. 

Mr.  Charles  H.  Martin,  of  Abergavenny, 
was  killed  in  the  war  on  May  3  at  the  age  of 
thirty-three  years.  He  was  known  for  his  re- 
searches on  the  protozoa. 

AoooRDiNO  to  the  Bevue  Anthropologique, 
two  noted  French  pre-historians»  Joseph 
D6chelette  and  Captain  M.  Bourlon,  have  died 
at  the  front  D^helette  will  long  be  remem- 
bered for  his  great  work  entitled  '^  Manuel 
d'arch6ologie  prSiietorique,  celtique  et  gaUo- 
romaine,"  of  which  the  first  volume  appeared 
in  1908  and  the  third  part  of  the  second  and 
last  volume  in  1914,  only  a  short  while  before 
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the  outbreak  of  the  war.  Captain  Bourlon,  an 
enthusiastic  and  gifted  explorer  of  the  paleo- 
lithic French  cayes,  had  written  a  number  of 
valuable  papers  based  on  his  field  work. 

Ladt  Hugoins,  who  died  on  March  24,  leav- 
ing an  estate  valued  at  about  $60,000,  made,  as 
we  learn  from  Nature,  the  following  bequests, 
among  others:  A  sum  not  exceeding  £1,000 
to  the  Bedford  OoUege  for  Women  (IJniversitj 
of  London) ;  £500,  and,  if  her  estate  is  suffi- 
cient, a  further  sum  of  £500  for  the  erection  of 
a  memorial  in  St.  Paul's  Cathedral  to  the 
memory  of  her  husband;  £1,000,  and  if  her 
estate  is  sufficient,  a  further  sum  of  £1,000  to 
the  City  of  London  School,  Victoria  Embank- 
ment, for  the  endowment  of  a  scholarship  for 
the  study  of  astronomy,  tenable  at  Cambridge, 
to  be  called  the  ""Sir  William  Huggins" 
Scholarship ;  and  a  sum  of  not  more  than  £800 
for  finishing,  editing  and  illustrating  the  book 
on  which  she  was  engaged,  being  the  life  of 
her  husband.  The  residue  of  the  estate,  if  any, 
is  left  to  the  City  of  London  SchooL 

The  department  of  physiology  of  Columbia 
University  had  recently  on  exhibition  in  the 
students'  reading  room  at  the  College  of  Physi- 
cians and  Surgeons,  some  of  the  books  belong- 
ing to  the  valuable  medical  library  of  the  late 
Professor  John  O.  Curtis,  which  has  been  re- 
cently acquired  by  the  department.  These 
books  comprise  first  editions  or  early  copies  of 
the  leading  classical  writers  on  physiology 
and  medicine,  and  include  Hippocrates,  Oalen, 
Kufus  of  Ephesus,  Aretseus,  Soranus,  ^tiu8» 
Bhazes,  Haly  ben  Abbas,  Avicenna,  Mondino, 
Yesalius,  Cesalpino,  Eustachius,  Colombo, 
Bonaciolus,  Varolius,  Vidius,  Wharton,  Val- 
salva, Van  Helmont,  Mayow,  Harvey,  Riolan, 
Malpighi,  Leeuwenhoek^  Hooke,  Swammer- 
dam,  Sanctorius,  Vieussens,  Aselli,  de  Oraaf, 
Highmore,  Brunner,  Stensen,  Peyer,  Huysch, 
Lieberkiihn,  Hales,  Santorini,  Morgagni,  Oal- 
vani,  Lancisi,  Whytt,  John  Hunter  and  others. 

The  Ohio  Academy  of  Science  at  its  annual 
meeting  held  recently  in  Columbus  voted  to 
deposit  its  collection  of  books,  pamphlets, 
periodicals  and  other  publications  of  the  soci- 
ety in  the  library  of  the  Ohio  State  University. 


The  American  Climatological  and  Clinical 
Association  will  hold  its  thirty-second  annual 
meeting  in  San  Francisco  on  June  18  and  19^ 
under  the  presidency  of  Dr.  Henry  SewaO, 
Denver. 

On  June  26  there  will  be  a  New  York  State 
civil  service  examination  for  special  assistant 
in  chemistiy.  Psychiatric  Listitute,  Ward's 
Island,  New  York  City,  at  a  salary  of  $1,200. 
Candidates  will  not  be  required  to  appear  at 
any  place  for  examination,  but  will  be  rated 
on  education,  special  training,  experience  and 
personal  qualifications  as  shown  by  their  sworn 
statements  and  by  answers  to  inquiries  which 
the  commission  may  make  of  their  former  em- 
ployers and  others  acquainted  with  their  ex- 
perience and  qualifications.  The  duties  of  this 
position  are  that  of  research  assistant  in  tbe 
chemical  department  of  the  Psychiatric  Listi- 
tute, and  candidates  should  be  able  to  furnish 
undisputed  evidence  of  some  exi>erience  in 
work  in  the  chemistry  of  the  brain  in  connec- 
tion with  a  research  laboratory  under  the  di- 
rection of  a  recognized  authority  among  physi- 
ological chemists. 

The  Plant  World  announces  two  prizes 
which  are  to  be  awarded  for  the  best  papers 
embodying  original  work  in  any  phase  of  the 
water  relations  of  plants.  The  amount  of  the 
first  prize  is  $50,  and  of  the  second  prize  $10. 
The  offering  of  these  purses  is  made  possible 
by  the  generosity  of  Professor  B.  E.  Living- 

•  

ston  and  by  contributions  from  Dr.  D.  T.  Mac- 
Dougal,  Professor  J.  J.  Thornber,  Dr.  J.  B. 
Overton,  Dr.  H.  C.  Cowles  and  Mrs.  Edith  B. 
Shreve.  Competing  papers  should  be  written 
so  as  to  give  no  internal  evidence  of  author- 
ship, and  should  be  sent  to  the  editor  of  the 
Plant  World  by  December  1.  The  Plant  World 
reserves  the  right  to  publish  any  papers  sub- 
mitted in  the  contest. 

Dr.  Stephen  Smith  recently  received  the 
following  resolutions  which  were  passed  at 
the  last  meeting  of  the  American  Public 
Health  Association,  held  at  Jacksonville,  Fla., 
in  December: 

Betolved,  That  the  American  Publie  Health  As- 
sociation desires  to  extend  to  Dr.  Stephen  Smith, 
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one  of  the  first  organizers  of  this  association  in 
1872,  its  congratulations  on  his  continued  enjoy- 
ment of  health  and  its  joj  and  pleasure  in  being 
able  to  illustrate  the  outcome  of  his  efforts  and 
those  of  his  colleagues  in  the  present  prosperity 
of  the  association,  which  has  expanded  until  it  rep- 
resents the  public  health  interests  of  four  coun- 
tries and  of  one  hundred  and  twenty-five  million 
people. 

Besolved,  That  the  association  wishes  Dr. 
Stephen  Smith  all  of  the  happiness  which  the  con- 
templation of  a  life  spent  in  public  service  for  the 
amelioration  of  the  sufferings  of  mankind  may 
bring. 

The  St.  Lawrence  River  system  is  interna- 
tional, and  new  questions  arise  almost  every 
year  with  resi)ect  to  the  proper  division  of  au- 
thority over  and  the  use  of  this  great  source 
of  water  supply.  An  important  report,  re- 
cently issued  by  the  United  States  Geological 
Survey,  entitled  "  Surface  Water  Supply  of 
St.  Lawrence  River  Basin,  1918 '*  (Water- 
Supply  Paper  854),  by  C.  C.  Covert  and  W. 
Q.  Hoyt,  contains  results  of  steam-flow  meas- 
urements made  in  the  St.  Lawrence  River 
basin  during  the  year  1913.  The  report  in- 
cludes measurements  on  rivers  emptying  into 
the  St.  Lawrence  by  way  of  Lake  Ohamplain 
and  the  Richelieu  in  New  York  and  Vermont. 
The  diversion  of  water  for  the  development 
of  power  at  Niagara  has  recently  claimed  the 
attention  of  both  the  countries  interested,  and 
another  question  quite  as  important  now  is 
that  of  the  propriety  of  i)ermitting  the  city  of 
Chicago  to  divert  large  volumes  of  water  from 
Lake  Michigan  through  its  drainage  canal 
into  Illinois  River.  By  reason  of  the  prospeQ- 
tive  decrease  in  the  depth  of  navigable  water- 
ways, especially  those  between  Lakes  Michigan 
and  Huron,  and  between  Lakes  Huron  and 
Erie,  protests  have  been  made  by  the  Cana- 
dian authorities.  The  two  questions  men- 
tioned illustrate  the  importance  of  determining 
accurately  the  amount  of  water  supplied  to 
the  Great  Lakes  and  St.  Lawrence  system  by 
the  tributaries  within  the  United  States,  be- 
cause international  questions  may  at  any  time 
arise  in  settling  which  data  of  this  kind  may 
be  of  the  utmost  importance.  Water-Supply 
Paper  854  is  the  latest  of  a  series  of  similar 
annual  volumes  covering  measurements  on  the 


principal  streams  of  the  St.  Lawrence  basin. 
The  work  done  in  Minnesota,  New  York  and 
Vermont  was  in  cooperation  with  the  state 
authorities.  A  copy  of  the  report  may  be  ob- 
tained on  application  to  the  Director  of  the 
U.  S.  Geological  Survey,  Washington,  D.  C. 

CoLUMBU  University  has  appointed  the  fol- 
lowing non-resident  lecturers  for  the  1915-16 
session  of  the  graduate  course  in  highway 
engineering:  Charles  J.  Bennett,  state  high- 
way commissioner  of  Connecticut;  John  A, 
Bensel,  consulting  engineer;  Will  P.  Blair, 
secretary.  National  Paving  Brick  Manufac- 
turers' Association;  Sumner  R.  Church,  man- 
ager, research  department,  Barrett  Manufac- 
turing Company;  Frederick  A.  Cleveland,  di- 
rector. Bureau  of  Municipal  Research,  New 
York;  William  H.  Connell,  chief,  bureau  of 
highways  and  street  cleaning,  Philadelphia; 
Morris  Llewellyn  Cooke,  director,  department 
of  public  works,  Philadelphia;  W.  W.  Crosby, 
chief  engineer,  Maryland  Geological  and  Eco- 
nomic Survey;  Charles  Henry  Davis,  presi- 
dent. National  Highways  Association;  A.  W. 
Dow,  chemical  and  consulting  paving  engi- 
neer; Edwin  Duffey,  commissioner  of  highways. 
New  York  state;  Lewis  R.  Ferguson,  assistant 
secretary.  Association  of  American  Portland 
Cement  Manufacturers;  C.  N.  Forrest,  chief 
chemist,  the  Barber  Asphalt  Paving  Company; 
Wilson  P.  Foss,  president,  the  New  York  Trap 
Rock  Company;  Walter  H.  Fulweiler,  chief 
chemist,  the  United  Gas  Lnprovement  Com- 
pany; E.  P.  Goodrich,  consulting  engineer;  D. 
L.  Hough,  president,  the  Cuban  Engineering 
and  Contracting  Company;  William  A. 
Howell,  engineer  of  streets  and  highways, 
Newark;  Nelson  P.  Lewis,  chief  engineer, 
board  of  estimate  and  apportionment,  New 
York;  Walter  R.  Marden,  vice-president  and 
chief  engineer,  the  United  Construction  Com- 
pany; H.  B.  PuUar,  general  manager,  the 
Pioneer  Asphalt  Company;  Philip  P.  Sharpies, 
manager.  General  Tarvia  department,  Barrett 
Manufacturing  Company;  Francis  P.  Smith, 
chemical  and  consulting  paving  engineer;  Al- 
bert Sommer,  considting  chemical  engineer; 
George  W.  Tillson,  consulting  engineer  to  the 
president  of  the  Borough  of  Brooklyn,  New 
York;  John  Cassan  Wait,  attorney  at  law; 
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George  C.  Warren,  president,  Warren  Brothers 
Company. 

UNirSBSITT    AND    EDUCATIONAL    NBW8 

Dr.  Luther  Dana  Waterman,  of  Indian- 
apolis, professor  emeritus  in  the  Indiana 
University  School  of  Medicine,  has  made  a 
gift  to  Indiana  University  amounting  to  one 
hundred  thousand  dollars,  subject  to  an 
annuity  during  his  life  time  on  the  condition 
that  the  university  appropriate  an  amount 
equal  to  the  income  from  this  gift,  the  entire 
proceeds  to  be  used  for  scientific  research. 
The  conditions  and  gift  have  been  accepted  by 
the  trustees  of  the  university. 

Albert  Bonnheih,  of  Sacramento,  has  given 
to  the  University  of  Oalifomia  an  endowment 
of  $30,000  with  provision  for  its  subsequent 
increase  to  $160,000,  the  income  to  be  devoted 
to  the  maintenance  of  scholarships. 

Another  gift  of  $85,000  has  been  made  for 
the  erection  of  dormitories  at  Cornell  Univer- 
sity. This  gift  comes  from  the  same  anony- 
mous contributor  of  $250,000  some  time  ago. 
Two  dormitories  under  construction  are  ex- 
pected to  be  ready  for  occupation  by  Septem- 
ber 1. 

Dr.  Hbnrt  Albert  Mattill,  who  recently 
resigned  his  chair  in  the  University  of  Utah, 
has  been  appointed  assistant  professor  of  nu- 
trition in  the  University  of  California. 

J.  Brownlbe  Davtoson,  of  Iowa  Agricul- 
tural College,  has  been  called  to  the  Univer- 
sity of  California  to  fill  a  newly  established 
professorship  of  agricultural  engineering. 
His  special  work  is  to  be  to  develop  at  the 
University  Farm  at  Davis  a  testing  plant  for 
investigation  of  the  fundamental  reasons  for 
efficiency  of  farm  machinery. 

Howard  Spencer  Reed,  now  professor  of 
plant  pathology  and  bacteriology  in  the  Vir- 
ginia Polytechnic  Institute,  has  been  appointed 
professor  of  plant  physiology  in  the  Citrus  Ex- 
periment Station  and  Graduate  School  of 
Tropical  Agriculture,  recently  established  by 
the  University  of  California  at  Riverside, 
California. 

The  following  appointments  and  promotions 
in  the   Stanford  University  Medical   School 


have  been  made  for  the  year  1915-16:  Dr. 
Charles  Harvey  Bailey,  formerly  connected 
with  the  Crocker  Research  Laboratory,  New 
York  City,  has  been  made  assistant  professor 
of  pathology.  Dr.  Henry  Augustus  Stephen- 
son, formerly  assistant  in  obstetrics  and 
gynecology  in  the  Johns  Hopkins  Medical 
School,  has  been  made  assistant  professor  of 
obstetrics  and  gynecology.  Dr.  George  De 
Forest  Barnett  (M.D.,  Stanford,  '13)  and  Dr. 
Jean  Redman  Oliver  (MJ>.,  Stanford,  '14) 
have  been  made  instructor  in  medicine  and 
instructor  in  pathology,  respectively. 

The  following  appointments  were  made  at 
the  last  meeting  of  the  executive  committee  of 
the  Massachusetts  Institute  of  Technology, 
the  resignations  of  E.  H.  Magoon,  assistant  in 
civil  engineering  and  Thomas  Buel,  research 
assistant  in  electrical  engineering,  being  ac- 
cepted. Dr.  Bamum  B.  Libby  and  George 
Rutledge,  instructors  in  mathematics;  Clark 
S.  Robinson  and  Clifton  N.  Jacobs,  instructors 
in  inorganic  chemistry;  Francis  C.  Atwood 
and  Roscoe  G.  Dickinson,  assistants  in  theo- 
retical chemistry;  John  N.  Dalton,  assistant 
in  organic  chemistry;  Charles  H.  Rosenthal, 
Robert  V.  Townsend  and  Donald  A.  White,  re- 
search assistants  in  applied  diemistry,  and  R 
J.  Wiseman  and  Albert  C.  Brown,  research 
assistants  in  electrical  engineering. 

Dr.  Cornelius  Betten  has  resigned  the  pro- 
fessorship of  biology  in  Lake  Forest  College 
to  become  secretary  of  the  College  of  Agricul- 
ture in  Cornell  University. 

Howard  B.  Lewis,  Ph.D.,  instructor  in 
physiological  chemistry  at  the  University  of 
Pennsylvania,  has  been  appointed  an  associate 
professor  in  the  University  of  Illinois. 

Messrs.  F.  T.  Brooks,  Emmanuel  College, 
and  R.  H.  Compton,  GonvUle  and  Caius  Col- 
lege, have  been  appointed  demonstrators  of 
botany  at  Cambridge. 

Dr.  J.  Sholto  C.  Douglas,  lecturer  on 
pathology  in  the  University  of  Manchester, 
has  been  appointed  to  the  Joseph  Hunter  chair 
of  pathology  in  the  University  of  Sheffield  ia 
succession  to  Professor  Dean. 
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DISCUSSION  AND  COSBESPONDENCB 

BIRD  CX>LLEOTING  AND  OBNTTHOLOGT 

The  letter  from  Mr.  Joseph  Grinnell  pub- 
lished in  SciENOE  for  February  12  last,  in 
which  he  pleads  for  the  conservation  of  the 
old-fashioned  bird  collector  has  led  the  present 
writer  to  suggest  a  few  points  on  the  other  side 
of  the  question.  The  menace  to  our  laws  pro- 
tecting birds  and  to  our  system  of  government 
bird  reservations  contained  in  Mr.  Grinnell's 
attacks  on  them  does  not  seem  serious,  nor 
does  anything  in  his  letter  appear  likely  to 
greatly  affect  the  opinion  now  prevailing  not 
only  among  the  general  public,  but  among 
scientific  men,  that  even  a  much  more  com- 
plete disappearance  of  such  bird  collectors  can 
be  contemplated  without  anxiety  for  the  fu- 
ture of  science  in  general  and  of  ornithology 
in  particular;  that  the  usefulness  of  such 
collectors  except  in  remote  and  little  explored 
regions  has  largely  gone  by;  that  their  assist- 
ance to  real  science  is  rarely  more  than  very 
slight  and  oftener  nothing  at  all;  and  that 
their  destructiveness  is  very  gpreat.  Too  many 
of  Mr.  Grinnell*s  claims  are  directly  opposed 
by  the  results  of  practical  experience.  For  in- 
stance, who  can  deny  that  many  holders  of 
permits  for  collecting  birds  for  scientific  pur- 
poses are  using  them  for  commercial  collecting, 
and  that  many  of  those  who  are  making  bird 
collections  either  with  or  without  such  permits 
encourage  violations  of  the  law  by  others 
through  buying  specimens  from  those  who 
have  no  right  to  kill  or  sell  them?  Yet  Mr. 
Grinnell  would  have  us  break  down  all  restric- 
tions, and  have  collecting  permits  *'  issued  by 
both  state  and  federal  governments  freely  to 
applicants  upon  avowed  sincerity  of  purjwse." 

Neither  does  Mr.  Grinnell's  claim  that 
sportsmen  are  more  liberally  treated  than  those 
claiming  to  have  scientific  purposes  in  view 
require  discussion  here.  The  rapid  decrease 
of  our  game  birds  indicates  the  need  of  better 
control  of  the  sportsmen,  but  not  necessarily 
the  removal  of  restrictions  from  others. 

On  the  other  hand,  there  are  many  ques- 
tions raised  in  or  suggested  by  this  letter  that 
are  timely  and  deserve  serious  consideration, 
and  it  is  to  some  of  these  that  the  writer  in- 


tends to  confine  his  communication.  Are  any 
real  scientific  investigations,  even  of  very 
minor  imx>ortance  and  doubtful  value,  being 
prevented  or  hindered  by  existing  restrictions 
on  collecting  9  If  so,  can  Mr.  Grinnell  name 
them?  Has  not  systematic  ornithology,  that 
is  the  distinguishing  and  describing  of  new 
species,  subspecies  and  races,  proceeded  to 
such  a  point  in  nearly  all  parts  of  North 
America  that  material  is  now  needed  as  a 
basis  for  any  reliable  conclusions  in  amount 
far  beyond  what  even  the  most  capable  ama- 
teur can  accumulate,  even  if  unrestricted  in 
his  collecting?  Are  not  the  large  collections 
of  the  National  Museum  and  other  public  and 
semi-public  institutions  made  partly  for  just 
that  kind  of  study,  and  is  not  the  help  of  such 
institutions  liberally  given  to  those  who 
desire  it? 

The  writer  will  not  maintain  that  there  are 
not  still  many  restricted  and  special  problems 
in  systematic  ornithology  even  in  the  United 
States,  which  independent  study  can  effectively 
deal  with.  Is  there  any  would-be  investigator 
having  a  definite  problem  of  that  kind  to 
settle  that  finds  his  purpose  blocked  by  the 
refusal  to  permit  him  to  collect  the  limited 
and  special  material  necessary  for  his  needs? 

The  scientific  value  of  the  average  bird  col- 
lection, or  even  of  one  made  with  far  more 
than  average  care,  is  greatly  overrated.  As  a 
rule  the  collector  publishes  little  or  nothing 
in  regard  to  his  studies,  if  indeed  he  does 
study  his  specimens  at  all.  If  he  happens  to 
be  a  wealthy  man  he  may  acquire  large  series 
of  birds  and  eggs,  entailing  great  destruction 
of  bird  life  and  disastrous  effects  on  some  of 
our  rare  and  disappearing  species;  but  when 
he  tires  of  his  fad,  or  when  his  collection 
comes  into  the  possession  of  his  heirs,  it  is 
not  unlikely  to  perish  from  dust,  moths  and 
careless  keeping,  or,  if  eventually  donated  or 
sold  to  some  public  or  educational  institution, 
to  reach  the  latter  in  a  condition  where  most 
of  its  scientific  value  has  been  lost.  Amateur 
collectors  frequently  fail  to  preserve  those 
notes  and  data  by  which  they  might  fill  the 
gaps  in  our  scientific  knowledge  and  the  defi- 
ciencies in  the  descriptions  in  our  scientific 
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books,  because  they  do  not  know  enough  to  do 
so,  or  are  too  careless  or  too  hurried  in  their 
endeavors  to  get  large  series  of  specimens. 
The  source,  localities  and  dates  of  the  speci- 
mens in  such  collections  are  often  doubtful, 
since  the  collectors  are  likely  to  be  careless  in 
distinguishing  between  reliable  first-hand  in- 
formation and  that  which  somebody  tells  them, 
and  too  ready  to  accept  as  truth  and  to  record 
as  facts  statements  of  unscrupulous  dealers  in 
regard  to  the  specimens  they  sell;  and  the 
existence  of  material  scattered  in  small  col- 
lections is  generally  unknown  to  those  who 
might  employ  it  to  advantage  in  the  inves- 
tigations they  are  conducting.  The  number, 
cheapness  and  general  accessibility  of  reliable 
books  on  birds,  many  of  them  with  photo- 
graphs from  life  and  colored  illustrations  of 
a  high  degree  of  accuracy,  has  greatly  de- 
tracted from  the  educational  importance  of 
bird  collections,  not  only  for  the  general  pub- 
lic, but  for  those  wishing  more  than  a  super- 
ficial acquaintance  with  our  birds. 

If  annoying  restrictions  are  in  some  places 
imposed  on  scientific  ornithologists,  is  it  not 
largely  because  they  have  too  often  allied  them- 
selves with  those  who  collect  birds  and  eggs 
merely  as  a  hobby,  and  who  might  better  be 
engaged  in  the  less  destructive  pursuit  of  col- 
lecting postage  stamps?  No  doubt  this  alli- 
ance has  been  partly  for  the  sake  of  increased 
opportunities  for  obtaining  specimens  by  pur- 
chase or  exchange,  and  partly  because  of  a 
belief  that  some  ornithological  genius  might 
develop  among  the  amateurs  thus  incited  to 
greater  efforts.  But  has  not  the  actual  result 
been  to  lower  the  character  of  bird  study — ^to 
place  ornithology  in  a  position  apart  from 
other  branches  of  zoology  and  nearer  to  pur- 
suits not  truly  scientific} 

It  has  resulted  in  spreading  altogether  mis- 
taken ideas  of  what  science  is  and  of  what 
ornithology  should  be,  and  encouraged  such 
false  and  destructive  delusions  as  the  common 
idea  that  one  of  the  highest  achievements  of 
the  ornithologist  is  to  kill  some  rare  straggler 
or  accidental  visitor  and  "  establish  a  record  " 
or  "  add  to  the  fauna  '*  of  his  state  or  county 
some  species  not  previously  listed,  which,  from 
any  common  sense  point  of  view  does  not  prop- 


erly belong  to  the  f  aiina  at  alL  If  such  rare 
bird  visitors  are  of  species  formerly  found  in 
the  region  but  now  practically  or  entirely  ex- 
terminated, their  killing  may  effectually  put 
an  end  to  an  attempt  to  reoccupy  the  aban- 
doned territory,  and  thus  prevent  the  species 
being  added  to  the  fauna  in  reality,  not  merely 
in  ornithologist's  langruage.  The  writer  thinks 
that  many  ornithologists  and  other  scientific 
men  who  believed  in  their  younger  days  that 
it  was  a  necessary  incident,  if  not  the  largest 
element,  in  being  an  ornithologist,  to  go  out 
and  shoot  catbirds,  scarlet  tanagers  and  blue- 
birds, and  rob  their  nests,  have  now  discovered 
that  they  did  so  because  they  did  not  know 
any  better,  or  followed  bad  advice  given  by 
other  collectors  or  contained  in  the  older 
manuals  for  ornithologists.  Most  of  them 
will  certainly  be  inclined  to  suspect  that  they 
could  have  learned  many  times  as  much  about 
birds  in  less  destructive  ways,  and  probably 
few  of  them  would  in  that  case  have  found 
bird  study  any  less  interesting.  More  is  being 
discovered  about  birds  to-day  with  field  glasses 
and  cameras  than  with  gunpowder  and  shot, 
and  much  of  it  is  trustworthy  scientific  in- 
formation, which  to  say  the  least  ranks  as  high 
in  interest  and  value  to  humanity  as  iliat 
which  the  average  bird  collector's  cabinet  of 
bird  skins  and  egg  shells  can  afford. 

In  closing  the  writer  would  like  to  empha- 
size the  fact  that  this  is  no  time  for  reaction- 
ary protests  and  attacks  on  the  tardy  and  in- 
sufficient efforts  that  are  at  last  being  made 
to  save  our  native  birds  and  animals  from 
extinction.  The  indifference  displayed  by 
scientific  men  to  the  destruction  that  has  been 
and  is  still  being  carried  out  in  every  part  of 
the  world  is  far  from  creditable,  since  in  many 
cases  they  are  the  only  ones  who  realize  its 
extent  and  inevitable  results,  and  who  can 
bring  the  subject  to  the  attention  of  the  public 
and  intelligently  plan  and  direct  methods  to 
stop  it  The  list  of  North  American  birds 
already  destined  to  extinction  within  the  next 
few  years  is  considerable.  Only  very  prompt 
action  wiU  save  a  good  many  others  whose 
preservation  is  not  yet  hopeless. 

The  large  whales  and  certain  other  marine 
mammals,   a  considerable  proportion  of  the 
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larger  land  mammals  of  ihe  world,  and  the 
peculiar  and  interesting  indigenous  faunas  of 
many  small  islands  may  stiU  be  permanently 
preserved  by  prompt  protective  measures,  and 
not  merely  state  and  national  action,  but  as 
soon  as  the  war  is  over,  international  agree- 
ments to  bring  about  cooperation  for  these 
ends  are  urgently  needed.  Future  generations 
will  look  back  on  the  present  time  as  an  age 
of  shameful  vandalism  as  far  as  nature  is  con- 
cerned Our  present  imperfect  and  feebly 
carried  out  efforts  for  the  preservation  of  the 
most  interesting  and  wonderful  of  the  birds 
and  mammals  that  still  survive  are  insufficient. 
They  must  be  on  a  larger  scale  and  more  effec- 
tively and  intelligently  conducted  iSian  at 
present.  It  should  be  the  effort  of  every  scien- 
ti£c  man,  and  especially  of  the  larger  and  more 
influential  scientific  associations,  to  bring  the 
seriousness  of  the  situation  to  public  notice 
and  to  insist  on  prompt  action.  This  is  vastly 
more  important  for  zoology  to-day  than  the 
naming  of  new  subspecies  or  than  disputes  over 
the  validity  of  scientific  names,  and  should  put 
an  end  to  complaints  over  small  personal 
and  temporary  inconveniences  which  regula- 
tions of  the  greatest  importance  may  inciden- 
tally occasion.  Willard  O.  Van  Name 
New  Yobk  State  Museum 

fundamental  equations  of  meohanics 

To  the  EDrroB  of  Science:  We  are  greatly 
interested  in  the  contribution  to  the  teaching 
of  elementary  dynamics  made  by  Professor 
Kent  in  his  letter  to  Science  appearing  in 
the  issue  of  March  19,  in  which  he  presents 
as  the  fundamental  equation  of  mechanics 
V  =  FTg/W,  where  F,  T  send  W  are,  respect- 
ively, force  in  pounds,  time  in  seconds  and 
quantity  of  matter  in  pounds,  g  a  numerical 
factor  of  projKjrtionality  and  V  velocity  in 
feet  per  second.  This  equation  has  the  great 
advantage  of  avoiding  the  extremely  awkward 
necessity  involved  in  apparently  simpler  for- 
mulations of  the  experimental  laws  under  con- 
sideration, of  defining  force  in  terms  of  mass, 
as  so  many  of  the  more  conservative  physicists 
insist  on  doing,  or  of  defining  mass  in  terms  of 
force,  a  thing  which  many  of  these  conservative 
physicists  seem  to  consider  as  the  only  alter- 


native and  which  all  engineering  writers  ap- 
pear to  disclaim  with  equal  vehemence. 

There  can  be  no  doubt  of  the  difficulty  of 
measuring  quantity  of  matter,  that  is  com- 
paring the  quantities  of  matter  in  two  bodies, 
one  of  which  is  taken  to  be  a  standard,  except 
by  resorting  to  forces  acting  upon  them.  On 
the  other  hand,  there  can  be  no  doubt  of  the 
inadvisability  of  attempting  to  preserve  an 
international  prototype  force  instead  of  a  pro- 
totype quantity  of  matter,  owing  to  the  proba- 
bility that  secular  changes  in  the  elastic  prop- 
erties of  material  bodies  would  be  vastly  greater 
than  changes  in  their  quantity  of  matter.  To 
be  sure  it  would  be  possible  to  define  the  inter- 
national prototype  force  in  terms  of  the  gravi- 
tational relation  of  a  given  body  to  the  earth, 
but  this  would  be  open  to  the  same  objection 
as  the  one  that  was  raised  in  regard  to  meas- 
uring the  quantity  of  matter  in  a  body  by 
resorting  to  forces.  We  therefore  think  that 
Professor  Kent  has  done  well  to  retain  force 
and  quantity  of  matter  as  equally  fundamentaL 

What  seems  to  us  as  unfortunate  is  the  neces- 
sity of  defining  velocity  in  terms  of  distance 
and  time.  Why  not  regard  all  dynamical 
quantities  that  are  sufficiently  distinct  to  be 
given  different  names  as  equally  fundamental? 
Why  stop  with  distance,  time,  quantity  of 
matter  and  force?  We  see  no  reason  for  im- 
posing on  ourselves  such  a  limitation. 

On  this  principle  the  equation  F  =  ma,  to 
which  Professor  Kent  objects  because  it  is  not 
true  unless  we  make  m  an  arbitrary  symbol 
for  W/g,  is  open  also  to  our  objection  that  a 
has  been  defined  in  terms  of  other  magnitudes, 
whereas  nature  has  furnished  us  with  a  defi- 
nite acceleration,  that  of  a  body  under  the  in- 
fluence only  of  its  gravitational  relation  to  the 
earth  at  sea-level  and  latitude  45^  as  modified 
by  its  tendency  to  rise  due  to  the  rotational 
motion,  which  may  well  be  taken  as  unit  accel- 
eration. 

It  appears  to  us  that  Professor  Kent's  con- 
tention is  essentially  this:  that  since  the  con- 
cept of  force  is  independent  of  quantity  of 
matter,  distance  and  time,  it  is  irrational  to 
force  people  to  take  their  measure  of  force 
from  a  dynamical  equation  involving  these 
three  sorts  of  magnitudes.     We  should  take 
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our  measure  of  force  from  some  phenomenon 
more  doedy  related  to  the  concept.  What  we 
are  conscious  of  when  we  lift  a  pound  wei^rht  it 
not  the  amount  of  matter  in  it,  but  the  f oroe 
upon  it. 

If  this  sound  reasoning  is  to  be  applied  to  all 
the  concepts  of  mechanics  it  will  be  necessary 
to  modify  most  of  the  equations  slightly  by 
introducing  a  proportionality  factor.  This 
has  already  been  suggested  by  Professor 
Hoskins  in  a  footnote  to  his  review  of  Maurer's 
**  Technical  Mechanics/'  ^  but  he  failed  to  make 
the  most  of  his  opportunity.  We  present  here 
a  tentative  scheme  only  and  the  calculated 
values  of  a  few  of  the  constants.  Our  choice 
of  fundamental  units  of  velocity  and  accelera- 
tion are,  we  freely  admit,  open  to  the  criticism 
of  being  ill-considered  and  off-hand.  Still  they 
will  do  perfectly  well  to  illustrate  the  method, 
and  certainly  they  are  much  better  than  the 
units  in  common  use  which  only  tend  to  cloud 
the  physical  entity  and  reality  of  the  magni- 
tude in  question  by  reference  to  others  more 
or  less  closely  related.  Who  that  has  con- 
sidered with  any  care  his  sensations  of  a  pass- 
ing express  train  does  not  realise  that  his  im- 
pressions on  the  subject  ^  how  fast "  are  much 
more  direct  and  elemental  than  any  question 
of  "  how  far  "  or  "  for  how  long  "? 

We  begin  then  with  the  units  of  force,  dis- 
tance, time,  quantity  of  matter  and  accelera- 
tion as  defined  above  and  which  for  our  present 
purpose  may  be  regarded  as  sufficiently  un- 
related to  be  called  independent,  fundamental 
units.  What  definite  Telocity  does  nature  pre- 
sent to  us  that  we  may  take  as  unity?  After 
considering  the  peripheral  and  the  orbital 
velocity  of  the  earth  and  the  maximum  attain- 
able velocity  due  to  terrestrial  gravitation 
(that  of  a  body  falling  from  the  hypothetical 
^'infinite  distance ''),  it  seemed  well  to  aban- 
don such  gravitational  velocities  as  being  dan- 
gerously near  to  our  definition  of  unit  force 
(a  totally  unrelated  concept)  and  adopt  the 
velocity  of  light,  which  is  one  of  the  most 
definite  and  unalterable  things  in  nature.  This 
unit  we  call  the  **  speedal,"  not  from  any  wish 
to  be  bizarre,  but  merely  because  some  name  is 

1  SciXNCX,  December  4,  1914. 


necessary  to  show  where  the  idea  leads  us. 
1(H  speedals  we  will  call  a  micro-speedaL  We 
see  no  real  objection  to  calling  it  pounds, 
since  we  already  employ  this  useful  word  to 
designate  unit  quantity  of  matter  and  unit 
force,  but  perhaps  the  present  name  will  serve 
our  purpose  better. 
Let  W  ==■  quantity  of  matter  in  pounds, 

i8^= distance  in  feet, 

Tc=time  in  seconds, 

Fi=  force  in  pounds. 
(Whether  these  are  the  same  pounds  as  men- 
tioned above  or  other  pounds  seems  to  be  of  no 
importance.) 

F= velocity  in  micro-speedals, 

A  =  acceleration  in  ^'  gravitals,'' 
and  cb  p>  y,  S,  etc.,  be  numerical  constants  ol 
proportionality.    We  may  write  the  follovricg 

equations : 

V  =  a8/T,  (1) 


A=:pV/T=afi8/2r=^y8/T^, 


(2) 


where  it  is  understood  that  V  in  equation  (2) 
is  a  change  in  velocity  and  therefore  twice  the 
average  velocity  defined  by  (1).  (Initial 
velocity  being  zero.) 

F  =  9WA  =  fi9WV/T  =  y9W8/7?.        (3) 

From  these  three  fundamental  equations  we 
may  derive  equations  such  as 

FT=:y9WS/T=  {y8/a)Wr  =  €Wr       (4) 

and 

FS  ==  ydWS'/r  =  ydWr*  =  f  ITF".         (5) 

And  from  these,  as  soon  as  we  have  established 
units  for  momentum  M,  energy  E,  impulse  I 
and  work  Z,  and  determined  the  constants  in 
equations  like  I  =  7fFT  and  M  =  0WV,  we 
could  derive  the  equations  of  momentum  and 
of  energy. 

The  values  of  the  constants  may  be  easily 
computed.  Since  one  micro-speedal  is  1,182.9 
feet  per  second,  a  =  1,182.9.  The  equation 
for  an  acceleration  of  one  foot  per  second  per 
second  is 

32.1740  1182.9  7' 

which  gives  us  at  once 


fi 


32.1740 
1182.9 


.027200. 
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Also  y = ap/2  =  16.0870.  The  coefficient  8  is 
unity,  which  ia  a  little  unfortunate  since  it 
might  lead  to  the  erroneous  impression  that 
we  were  defining  unit  force  as  that  force  which 
gives  unit  acceleration  to  unit  mass.  Our 
choice  of  unit  acceleration  has  probably  been 
injudicious. 

Enough  has  been  given  to  illustrate  the  prin- 
ciple which  we  feel  sure  ought  to  commend 
itself  to  every  one  who  once  grasps  the  funda- 
mental independence  of  all  dynamical  con- 
cepts and  the  strictly  proportional  nature  of 
the  dynamical  equations,  all  of  which  are 
merely  the  algebraic  formulation  of  experi- 
mental evidence.  In  extenuation  of  our  intro- 
duction of  a  new  set  of  numerical  constants  to 
be  memorized  we  can  only  x>oint  out  that  there 
were  many  "i's"  "4irV  ©tc,  there  already 
and  that  we  entirely  do  away  with  the  trouble- 
some and  useless  subject  of  dimensions. 

The  new  system  is  not  fully  developed  as 
yet,  however,  and  until  it  is  we  have  found 
ourselves  compelled  to  make  the  best  of  the 
old  one.     We   dodge  the   ambiguity   in   the 
"ambiguous  words  'weight'  and  'mass'"  by 
the  artifice  of  defining  them.    We  adopt  and 
we  teach  the  convention  that ''  mass  "  shall  be 
an  exact  equivalent  for  "  quantity  of  matter/' 
and  that  "weight"  means  the  gravitational 
force  upon  a  mass.    We  teach  that  the  measure 
of  a  force  (wherever  the  concept  of  force  may 
originate)  may  conveniently  be  defined  by  the 
equation  F  =  fMi.    We  teach  that  it  is  a  re- 
markable law  of  nature,  determined  only  by 
experiment,  and  not  to  be  suspected  a  priori, 
that  the  "body  factor"  in  this  equation  is 
strictly   proportional   to  the  weight  for   all 
bodies  in  the  same  uniform  gravitational  field. 
We  point  out  that  pounds-mass  and  pounds- 
weight  (».  e.,  pounds-force)  are  totally  differ- 
ent things,  and  that  there  are  32.2-  of  the  units 
of  force  defined  by  the  equation  F  =  fna  in  a 
I>ound-weight   and   that  therefore   all  forces 
deduced    in    dynamical    equations    must    be 
divided  by  82.2  if  we  wish  to  express  them  in 
terms  of  pounds-weight,  much  as  one  would 
reduce  centimeters  to  feet.     Oonversely,   all 
forces  given  in  pounds-weight  must  be  multi- 
plied by   32.2  before  they   can  be  used   in 
dynamical  equations.    We  teach  that  the  fun- 


damental idea  of  the  gravitational  con- 
stant g  is  force  per  unit  mass  and  that  it 
is  also  of  the  nature  of  an  acceleration 
in  virtue  of  the  relation  F/m  =  a.  We 
hold  that  dynamics  may  be  developed  without 
the  introduction  of  arbitrary  constants  by  the 
assumption  of  three  fundamental  units  and 
defining  all  the  others  in  terms  of  these  three. 
We  object  to  Professor  Kent's  description  of 
a  system  with  four  fundamental  units  as  a 
"foot-pound-second"  system  instead  of  a 
"  foot-pound-second-pound  "  system,  and  to  his 
ridicule  of  the  "  gee-pound  "  or  "  slug  "  in  the 
same  letter  in  which  he  says,  "It  has  been 
found  convenient  to  use  the  letter  m  instead 
of  W/gJ^  What  is  the  unit  of  m  if  not  the 
"slug"!  We  frankly  talk  about  a  unit  of 
force  called  a  poundal  as  a  matter  of  conven- 
ience, and  we  measure  it  by  a  defining  equation 
much  as  we  measure  a  unit  of  velocity  or  of 
work.  We  consider  this  term  preferable  to 
the  "  pound-f oot-per-second-square,"  and  ven- 
ture to  hope  that  there  may  some  day  be  intro- 
duced shorter  names  for  the  "  f oot-per-second- 
per-second"  of  acceleration  and  the  "pound- 
foot-square"  of  moment  of  inertia. 

T.  L.  Porter, 

R  0.  QOWDY 

Thi  University  of  Cincinnati 

another  state  park  needed 

To  the  Editor  of  Science:  Two  or  three 
notes  of  interest  have  appeared  in  Science 
regarding  the  new  state  reservation  at  James- 
ville,  Onondaga  County,  New  York,  which  in- 
cludes the  glacial  lake,  sometimes  known  as 
West  Oreen  Lake.  This  little  lake  is  of  espe- 
cial interest  owing  to  its  history  as  the  site  of 
the  plunge  basin  of  a  great  glacial  waterfall, 
and  also  because  in  its  environs  is  found  the 
hart's  tongue  fern  (Phyllitis  Scolopendrium) 
which  probably  ranks  as  the  most  interesting 
and  rarest  fern  in  the  United  States. 

Now  it  is  proposed  to  acquire  another  lake 
of  identical  geological  history,  East  Green 
Lake  (also  known  as  Blue  Pond,  and  Scolo^ 
pendrium  Pond),  which  lies  about  a  mile  east 
of  the  west  lake  above  mentioned.    The  pro- 
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posal  was  first  made  in  the  coirespondenoe  col- 
umns of  a  Syracuse  paper,  the  Post-Standard, 
and  has  since  been  taken  up  by  local  people 
until  there  is  considerable  possibility  of  its 
ultimate  success.  A  committee  of  representa- 
tive business  men  has  been  appointed  to 
further  the  project. 

The  matter  is  here  brought  to  the  attention 
of  readers  of  Science  in  order  to  ask  that  any . 
who  can  help  may  be  moved  to  use  their  influ- 
ence with  state  officials  or  any  others  who 
might  render  help.  East  Oreen  Lake  and  the 
surrounding  region  represent  a  larger  and 
wilder  tract  of  land.  The  lake  itself  is  of 
equal  geological  interest  and  from  the  stand- 
point of  the  hart's  tongue  fern,  is  of  greater 
interest  than  the  west  lake  region  because  the 
best  specimens  in  the  country  grow  near  the 
east  lake.  The  west  lake  preserve  includes 
only  seventy  acres,  as  this  was  all  that  was  of 
special  value  as  park.  In  the  east  lake  re- 
gion it  is  proposed  to  acquire  two  square  miles 
to  include  not  only  the  lake  plunge-basin  itself 
but  also  a  marl-bottomed  lake  nearby  and  ad- 
ditional acres  of  beautiful  woodland. 

The  preservation  of  the  best  stations  for 
the  hart's  tongue  fern,  probably  the  rarest  and 
most  interesting  fern  in  North  America,  is 
sufficient  reason  for  urging  the  acquirement 
of  this  proposed  new  park.  Besides  this  species 
there  are  other  ferns  to  the  number  of  about 
forty,  making  it  probably  the  best  fern  pre- 
serve in  the  country.  The  need  of  prompt 
action  is  indicated  by  the  fact  that  a  lime 
development  company  now  holds  an  option  on 
the  tract  desired. 

R.  0.  Benedict 


SCIENTIFIC  BOOKS 

Theory  of  Measurements.  By  Jambs  S.  Stev- 
ens, Professor  of  Physics  in  the  University 
of  Maine.  New  York,  D.  Van  Nostrand 
Company.  1916.  Pp.  vii-h81.  Price  $1.26 
net. 

This  little  book  is  intended  to  fill  the  gap 
between  the  fragmentary  treatment  of  the 
errors  and  adjustment  of  measurements,  found 
in  most  laboratory  manuals,  and  the  detailed 
discussions  given  in  formal  treatises  on  the 


theory  and  precision  of  measurements.  In 
eight  short  chapters,  the  author  deals  with 
the  following  topics:  Measurements  and 
Errors;  Probability,  including  a  discussion  of 
the  probability  curve  and  integral;  Adjust- 
ment of  Observations;  Precision  of  Measure- 
ments; Propagation  of  Errors,  ai^lied  to  direct 
and  inverse  problems;  Plotting;  Negligibil- 
ity, including  rules  for  the  use  of  significant 
figures;  Empirical  Formuls  and  Constants. 

The  methods  and  notation  adopted  are  sim- 
ilar to  those  employed  in  Merriman's  ^'  Method 
of  Least  Squares"  and  Holman's  '^ Precision 
of  Measurements."  The  treatment  is  neces- 
sarily abridged  to  comply  with  the  limits  set 
by  the  scope  of  the  book  but  the  usual  f  ormu- 
hd  and  methods  are  developed  in  sufficient 
fullness  for  their  practical  application  by  the 
intelligent  student.  Possibly  owing  to  his  de- 
sire to  save  space,  the  author  gives  very  little 
discussion  or  explanation  of  the  fundamental 
principles  and  assumptions  underlying  his 
mathematical  derivations.  Consequently  the 
true  significance  of  his  results  is  not  always  , 
apparent  and  the  conditions  essential  for 
their  correct  application  are  apt  to  be  over- 
looked. For  example,  the  deductions  from 
the  law  of  accidental  errors  do  not  apply  to  a 
series  of  observations  affected  by  systematic 
errors  but  the  author  has  nowhere  pointed  out 
the  necessity  of  considering  such  errors  in 
connection  with  the  discussion  of  precision. 

Definitions  and  problems  are  frequently  so 
briefly  and  inadequately  stated  that  the  un- 
aided student  is  apt  to  misinterpret  their 
meaning.  The  following  quotation  is  a  fair 
example:  ''Measurements  are  usually  classi- 
fied as  follows:  1.  Direct — ^when,  for  ex- 
ample, a  distance  is  measured  with  a  tape  line. 
2.  Indirect — ^when  the  density  of  a  cylinder  is 
determined  by  measurements  of  its  length, 
diameter  and  mass.  3.  Conditioned — when 
the  third  angle  of  a  triangle  is  restricted  by 
the  values  of  the  other  two  angles.  Measure- 
ments not  so  conditioned  are  called  indepen- 
dent.** 

However,  with  the  aid  of  a  competent 
teacher,  the  student  should  be  able  to  make 
profitable  use  of  the  book  in  connection  with 


JUNB  4,  1915] 


SCIENCE 


829 


his  work  in  the  physical  laboratory  and  ac- 
quire some  facility  in  determining  the  ac- 
curacy and  significance  of  his  measurements. 

A.  DE  Forest  Palmer 

Electric  Arcs.    By  Olement  D.  Child,  Ph.D., 

professor   of   physics,    Colgate   University. 

New   York,   D.   Van   Nostrand   Company. 

1913.    Pp.  194. 

A  text  of  this  kind  must  interest  at  least 
two  classes  of  readers;  those  who  wish  to  know 
more  of  the  physics  of  the  electric  arc  and 
those  who  are  intensively  engaged  in  arc  lamp 
development.  The  author  has  digested  the 
results  of  those  investigations  made  since  the 
publication  of  Mrs.  Ayrton's  "The  Electric 
Arc/'  which  contains  a  similar  digest  of  the 
investigations  made  previous  to  1898. 

In  the  first  six  chapters  the  author  discusses 
the  relations  between  terminal  voltage,  cur- 
rent, resistance  and  E.M.E.  of  pure  carbon, 
impregnated  carbon,  pure  metal  and  metallic 
oxide  arcs  operated  with  direct  and  alternating 
current  in  air  and  in  various  gases  at  differ- 
ent pressures.  This  discussion  also  includes 
the  i)erformance  of  the  mercury  arc  rectifier 
and  the  mercury  arc  lamp  under  various  con- 
ditions. 

The  seventh  chapter,  headed  "Photometry 
of  the  Electric  Arc,"  contains  information  re- 
garding the  light-producing  properties  of  vari- 
ous electric  arcs  and  scarcely  touches  upon  the 
measurement  of  light  suggested  by  the  caption. 
The  following  chapter  contains  a  brief  review 
of  the  use  of  the  electric  arc  in  wireless  tele- 
phony. All  hypothesis  regarding  the  electric 
arc  is  reserved  for  the  last  chapter,  where  the 
author  offers  an  explanation  of  certain  arc 
phenomena  in  the  ionic  theory. 

The  book  would  take  on  added  interest  from 
the  scientific  viewpoint  if  it  contained  refer- 
ences to  the  action  of  electric  arcs  between 
metal  terminals  in  liquids  such  as  alcohol, 
mineral  oil,  carbon-tetrachloride,  etc.,  or  high 
tension  arcs  in  air.  Although  the  book  title 
suggests  a  more  general  discussion  the  author 
pays  more  attention  to  the  "light-producing 
electric  arc." 

The  text  includes  an  extensive  bibliography 


to  which  detailed  references  are  made  at  the 
appropriate  place.  The  continuity  of  the  dis- 
cussion is  increased  by  the  results  of  the  au- 
thor's own  investigations  whenever  the  reports 
of  others  failed  to  reveal  the  required  data. 
Thoroughness  and  presentation  of  many 
viewpoints  characterize  the  text  throughout. 
To  the  student  interested  in  electric  arc  phe- 
nomena a  careful  reading  of  Mrs.  Ayrton's 
text  followed  by  that  of  Dr.  Child  should  prove 
an  invaluable  foundation  upon  which  to  base 
further  investigations. 

B.  G.  Hudson 
Massachusetts  Insttfutb  or  Technology 


SCIENTIFIC  J0UBNAL8   AND   ABTICLES 

The  April  number  (Vol.  16,  No.  2)  of  the 
Transactions  of  the  American  Mathematical 
Society  contains  the  following  papers: 

L.  E.  Dickson :  "  Quartic  curves  modulo  2." 

W.  A.  Hurwitz:  "Mixed  linear  integral 
equations  of  the  first  order." 

W.  B.  Fite:  "Prime  power  groups  in  which 
every  commutator  of  prime  order  is  invari- 
ant." 

W.  A.  Manning:  "On  the  order  of  primi- 
tive groups,  n." 

J.  W.  Alexander,  11. :  "A  proof  of  the  in- 
variance  of  certain  constants  of  analysis 
situs." 

A.  B.  Coble:  "Point  sets  and  allied  Cre- 
mona groups  (part  I.)." 

C.  T.  Sullivan:  "Scroll  directrix  curves." 

The  April  number  (Vol.  21,  No.  7)  of  the 
Bulletin  of  the  American  Mathematical  So- 
ciety contains:  "The  role  of  the  point-set 
theory  in  geometry  and  dynamics,"  by  E.  B. 
Van  Vleck;  "An  enumeration  of  integral 
algebraic  polynomials,'*  by  A.  B.  Frisell; 
"Mr.  Paaswell's  appeal  to  producing  mathe- 
maticians," by  C.  N.  Haskins;  Beview  of 
Volterra's  Logons  sur  les  Fonctions  des 
Lignes,  by  G.  A.  Bliss;  "Shorter  Notices": 
Lehmer's  List  of  Prime  Numbers  from  1  to 
10,006,721,  by  L.  E.  Dickson;  Whitford's  The 
Pell  Equation,  by  T.  M.  Putnam;  Liebmann 
and  Engel's  Die  Beriihrungstransforma- 
tionen:  Geschichte  und  Livariantentheorie, 
by  T.   H.   Qronwall;  Pasch's   Veranderliche 
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und  Funktion  and  Vosefs  ITeber  das  Wesen 
der  Mathematiky  by  R.  D.  Oannichael; 
M'Lachlan's  Practical  Mathematics,  by  T.  E. 
Mason;  Klein's  Elementarmatbematik  vom 
hoheren  Standpnnkte  aus.  Tell  II.,  Netto'a 
Elementare  Algebra,  Oans's  Einfiihrung  in 
die  Vektoranalysis  mit  Anwendongen  auf  die 
mathematische  Physik,  and  Bothe's  Darstel- 
lende  Oeometrie  des  Gelandes,  by  T.  H.  Gron- 
wall;  Borel's  Le  Hasard,  Ingersoll  and  Zobel's 
Introduction  to  the  Mathematical  Theory  of 
Heat  Conduction,  and  Duhem's  Le  Syatdme  du 
Monde,  Tome  I.,  by  R.  D.  Garmichael;  Le- 
comu's  Cours  de  M6canique,  Tome  I.  and 
Guichard's  Probl^mes  de  M^canique  et  Cours 
de  Cindmatique,  by  W.  R.  Longley ;  "  Notes,*' 
and  "New  Publications." 

The  May  ntunber  of  the  Bulleiin  contains: 
Report  of  the  February  meeting  of  the  so- 
ciety, by  F.  N.  Cole;  "The  Legendre  condi- 
tion for  a  minimum  of  a  double  integral  with 
an  isoperimetric  condition,"  by  0.  A.  Fischer; 
"Note  on  the  derivative  and  the  variation  of 
a  function  depending  on  all  the  values  of 
another  function,"  by  G.  C.  Evans;  Review 
of  Sommerville's  Elements  of  Non-Euclidean 
Geometry,  by  J.  L.  Coolidge;  Review  of 
Minkowski's  Collected  Works,  by  E.  B.  Wil- 
son; "Shorter  Notices":  Bioche's  Histoire 
des  Math^matiques,  by  D.  E.  Smith;  Richard- 
son's Solid  Geometry,  by  R.  B.  Robbins; 
Hall's  Geometrical  Vector  Algebra,  by  F.  L. 
Hitchcock;  Prescott's  Mechanics  of  Particles 
and  Rigid  Bodies,  by  W.  R  Longley;  An- 
nuaire  pour  I'An  1915,  public  par  le  Bureau 
des  Longitudes,  by  E.  W.  Brown;  "Notes"; 
and  "New  Publications." 

The  June  number  of  the  Bulletin  contains: 
Report  of  the  April  meeting  of  the  society  at 
Chicago,  by  H.  E.  Slaught;  "A  geometric 
derivation  of  a  general  formula  for  the  south- 
erly deviation  of  freely  falling  bodies,"  by  W. 
H.  Roever;  "Note  on  solvable  quintics,"  by 
F.  N.  Cole ;  Review  of  the  Madison  CoUoquim 
Lectures  on  Mathematics,  Part  L,  by  O.  E. 
Glenn ;  "  Some  books  on  calculus "  (Gran- 
ville, Snyder  and  Hutchinson,  Davis,  Vi- 
vanti),  by  E.  B.  Wilson;  "Notes,"  and  "New 
Publications." 


SCIENTIFIC     BE8ULT8     OF     THE     TEBBA 
NOVA  EXPEDITION 

The  British  Museum  has  undertaken  the 
publication  of  the  Natural  History  results  of 
the  British  Antarctic  Expedition  of  1910, 
better  known  as  the  Terra  Nova  Expedition. 
These  results  will  be  issued  in  parts  as  fast 
as  they  are  prepared.  The  first  part  to  be 
printed  is  a  description  of  the  fossil  plants  by 
Profeseor  A.  C.  Seward  of  Cambridge.^ 

An  especial  interest  attaches  to  the  small 
collection  of  geological  specimens  that  were 
retrieved  after  the  tragic  death  of  Captain 
Scott  and  his  heroic  associates,  and  the  pres- 
ent publication  bears  ample  testimony  to  the 
fact  that  their  efforts  have  not  only  furnished 
the  world  with  a  lasting  monument  to  British 
pluck  and  manhood  but  have  also  yielded  facts 
of  the  greatest  scientific  interest. 

Although  determinable  fossil  plants  are  few  in 
number  traces  were  seen,  as  well  as  numerous 
carbonaceous  lamin»  and  small  seams  of  coal, 
at  a  number  of  widely  separated  localities,  par- 
ticularly in  what  is  called  the  Beacon  sand- 
stone, which  at  latitude  85*"  S.  is  1,500  feet 
thi<^.  This  comprises  an  upper  500  feet  of 
sandstone  resting  on  300  feet  of  interbedded 
sandstone  and  shale  with  several  seams  oi  coal, 
underlain  by  700  feet  of  similar  sandstone 
conglomeratic  at  the  base.  The  character  of 
the  gprains  in  the  sandstone  suggests  wind 
action,  and  sun  cracks  and  ripple  marks  have 
also  been  observed.  This  extensive  formation 
has  been  traced  from  Mt.  Nansen  as  far  south 
as  latitude  85^,  a  distance  of  over  700  miles. 

The  most  significant  plants  are  those  repre- 
senting the  genus  Olossopteria  found  at  Mount 
Buckley  or  Buckley  Island  which  is  situated 
just  west  of  the  Beardmore  Glacier  in  latitude 
86**.  These  are  partly  referred  to  the  wide- 
spread Olossopteris  indica  Schimper  and  in 
part  described  as  a  new  variety  of  that  species. 
There  are  also  represented  objects  identified 
as  those  of  Veriehraria  and  representing  the 
axial  organs  of  Olossopteris,  and  others  doubt- 

I  Seward,  A.  C,  ''Antarctic  Fossil  Plants," 
British  Museum  (Natural  History)  British  Ant- 
arctic (Terra  Nova)  Expedition,  1910.  Natural 
History  Beport.  Geology,  Vol.  1,  No.  1,  pp.  1-49, 
tf.  1-6,  maps  A-C,  pla  1-8,  1914. 
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fully  correlated  with  the  scale  leaves  of  the 
latter  genus.  Prom  the  Priestley  Glacier 
rather  indifferently  preserved  wood  is  described 
under  the  name  Antarcticoxyhn  Priestleyi  and 
considered  as  a  new  type  probably  Araucarian 
in  its  relationship.  Winged  pollen  grains  are 
described  as  Piiyosporitea  aniarcticus.  These 
are  suggestive  of  the  Abietinese,  but  may  be 
those  of  the  Podocarpineso.  The  remainder  of 
the  collection  has  little  interest  beyond  its 
indication  of  the  presence  of  arboreal  forms 
in  high  southern  latitudes. 

The  exact  age  of  these  plant-containing  beds 
can  not  be  definitely  determined  from  the 
present  collections,  although  there  is  no  rea- 
son to  doubt  the  legitimacy  of  the  author's 
conclusion  that  the  Beacon  sandstone  is  prob- 
ably Permo-Carboniferous  in  age  with  the 
further  possibility  that  its  upper  part  may 
be  early  Mesozoic. 

The  demonstration  of  the  former  presence  of 
Oloasopteris  in  Antarctica  is  of  the  greatest 
importance.  It  may  be  recalled  that  during 
the  late  Devonian  or  early  Carboniferous  a 
flora  that  may  be  called  a  cosmopolitan  flora, 
characterized  by  such  genera  as  Bothrodendron, 
ArchcBoealamites,  Archmopieris,  etc.,  has  been 
found  in  Ellesmere  Land,  Spitzbergen,  Green- 
land, Europe,  North  and  South  America, 
South  Africa  and  Australia.  Late  in  the 
Upper  Carboniferoufi  the  floras  of  the  world 
may  be  segregated  into  a  northern  province, 
of  the  cosmopolitan  type  and  a  southern  prov- 
ince characterized  by  the  Olossopteris  flora  as 
Neumayr  termed  it  or  the  Oangamopteris 
flora  as  christened  by  David  White.  This 
latter  flora,  associated  with  glacial  climatic 
conditions,  has  now  been  recognized  from 
Australia,  Tasmania,  Lidia,  Madagascar, 
South  Africa  and  South  America.  Its  pres- 
ence in  Antarctica  supplies  an  important  link 
in  the  chain  connecting  the  now  isolated  land 
masses  of  the  southern  hemisphere  and  also 
suggests  the  possibility  of  this  flora  having 
originated  on  the  broad  bosom  of  the  Antarctic 
continent. 

An  elaboration  of  this  theme  would  be  out 
of  place  in  the  present  notice.  It  has  been 
somewhat  fully  discussed  by  Professor  Seward 
in  the  present  connection  and  it  was  also  fully 


discussed  by  David  White*  in  1907  in  connec- 
tion with  his  study  of  the  flora  of  the  coal 
measures  of  Brazil  Arber's  general  account* 
of  the  Olo88opteris  flora,  which  was  reviewed 
by  me^  in  these  columns' brought  the  subject 
down  to  about  1904.  All  of  these  works  con- 
tain full  bibliographic  references  to  which  the 
reader  who  desires  to  pursue  the  subject  further 
is  referred. 

When  the  late  Professor  Heer  published  his 
first  account  of  the  Arctic  fossil  floras  the 
greatest  scientific  interest  was  aroused.  We 
have  now  come  to  see  pretty  clearly  that  exist- 
ing climates  may  be  regarded  as  the  exception 
rather  than  the  rule  when  geologic  time  is 
considered  as  a  whole.  This  coupled  with  the 
already  described  accounts  of  Jurassic,  Cre- 
taceous and  Tertiary  plants  from  the  Antarctic 
continent  opposite  from  Victoria  Land°  tends 
to  make  the  discoveries  announced  in  Pro- 
fessor Seward's  paper  seem  normal  and  just 
what  we  should  have  expected.  This  is,  how- 
ever, somewhat  offset  by  the  tragedy  of  the 
Scott  expedition,  and  it  should  further  be 
remembered  that  demonstration  has  now  re- 
placed speculation  and  we  now  have  a  ground- 
work of  solid  facts  of  great  importance  that 
promise  much  for  the  future. 

Edward  W.  Berrt 
Johns  Hopkins  Univebsitt, 
Baltimore 


SPECIAL  ABTICLE8 

A  botanical  index  of  oretaoeous  and 

TERTIART  CLIMATES 

In  studying  the  distribution  of  Dicotyledons 
in  the  principal  phytogeographical  regions  of 
the  earth  the  writers  have  encountered  certain 

s  White,  David,  "  Permo-Carboniieroas  Climatie 
Chajiges  in  South  America,"  Jour.  Oeol.,  Vol.  15, 
pp.  615-^65,  1907. 

<Arber,  E.  A.  N.,  '^  Catalogue  of  the  FosaU 
Plants  of  the  Glasaopteria  Flora  in  the  Dept.  of 
Geology,  British  Museum  (Nat.  Hist.),"  London, 
1905. 

*  Berry,  E.  W.,  Sciencb,  N.  S.,  Vol.  23,  pp. 
780-782,  1906. 

« Berry,  E.  W.,  "Some  Paleontological  Besults 
of  the  Swedish  South  Polar  Expedition  under 
Nordenskiold,"  Soiknce,  N.  S.,  Vol.  38,  pp.  656- 
661,  1913. 
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interesting  correlations  between  structural 
characters  and  climate.  Particularly  signif- 
icant in  the  consideration  of  certain  problems 
of  geology  and  climatology  is  the  climatic  dis- 
tribution of  two  types  of  leaves  and  leaflets. 
Those  with  entire  margins  predominate  in  trop- 
ical,  arctic  and  alpine  regions,  moors,  stapes, 
deserts,  saline  situations,  and  other  physiolog- 
ically dry  environments.  (In  this  connection 
it  should  be  noted  that  the  leaves  of  tropical 
rainforests  and  other  tropical  plant  commu- 
nities that  live  in  moist  environments,  although 
often  of  relatively  large  size,  are  semi-xero- 
philous  in  structure.)  Leaves  and  leaflets  with 
non-entire  margins,  on  the  other  hand,  are 
comparatively  infrequent  in  such  situations, 
and  are  very  numerous  in  moist  temperate 
regions  having  cold  winters  and  warm  sum- 
mers. 

In  the  following  table  are  given  for  a  num- 
ber of  extensive  regions  in  the  frigid,  tem- 
perate and  tropical  zones  the  i)ercentage  of 
entire-leaved  woody  plants  in  the  Dicotyledon- 
ous flora.^ 

Frigid 

Per  Cent. 
Entire 

EUesmerelaad   100 

New  Zealand  Alps 77 

North  East  Siberia 65 

Cold  Temperate 

North  East  Germany  24 

Central  Bussia  28 

Eaet  Central  North  America 28 

North  BusBia 30 

England    32 

Kamtschatka    33 

Boeky  Mountains 36 

South  East  Siberia 37 

West  Siberia 44 

France   44 

Warm  Temperature 

South  Bussia    39 

East  Central  China 48 

South  East  United  States  49 

Italy  50 

iln  the  computation  of  the  percentages  given 
in  this  table  woody  Dicotyledons  alone  were  used 
since  herbaceous  forms  are  of  very  infrequent  oc- 
currence in  the  fossil  floras  of  the  Cretaceous  and 
early  Tertiary. 


Los  Angeles  Begion 54 

Spain    56 

Sub-tropical  and  Tropical 

Hongkong    71 

South  West  Asia 72 

Bombay    72 

Upper  Nile  Begion 74 

Southern  Africa    74 

Nicaragua   76 

West  Indies   76 

Egypt   77 

South  East  Central  Africa 78 

Brazil   79 

Ceylon 80 

Manila   81 

West  Central  Africa   81 

Queensland 82 

New  South  Wales  88 

West  Australia 83 

Florida 83 

South  West  Central  Africa 83 

Mauritius^eychelles 85 

Malay  States   86 

In  the  temperate  regions  given  above  there 
are  more  or  less  extensive  areas  of  physiolog- 
ically dry  environments  which  are  reflected  in 
the  floras  by  plants  with  relatively  small  en- 
tire leaves.  In  the  tropical  regions,  on  the  other 
hand,  there  are  cool  uplands  and  shady  compara- 
tively temperate  habitats  which  possess  many 
plants  with  non-entire  leaves  and  leaflets.  The 
effect  of  these  cool  uplands  upon  the  character 
of  the  foliage  is  well  illustrated  by  comparing 
the  percentage  of  entire-leaved  Dicotyledons 
in  the  mountainous  Simla  region  (58  per 
cent.)  with  that  of  the  adjacent  Upper  Gan- 
getic  Plain  (71  per  cent),  and  also  by  con- 
trasting lowland  (76  per  cent.)  and  upland  (56 
per  cent.)  Hawaii. 

In  view  of  these  facts  it  seems  desirable  to 
give  an  analysis  of  two  floras  that  are  more 
nearly  homogeneous  phytogeographically.  The 
first  flora,  cold-temperate  mesophytic,  was 
constructed  by  eliminating  from  the  flora  of 
east  central  North  America  (east  of  the  95th 
meridian  and  between  the  40th  and  50th  paral- 
lels of  latitude)  all  plants  growing  on  physio- 
logically dry  environments.  The  second  fl-ora, 
tropical,  was  formed  from  the  woody  plants  of 
the  moist  lowlands  of  the  Amazon  valley. 
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Mesophutic-cold-iemperatwre 

Entire.  N^n-^nHrp, 

Per  Gent.  Per  Cent. 

Trees    10  90 

Shnibs    14  86 

Woody    ..13  87 


Moist-Jowland'troptcal 

Entire, 
Per  Gent. 

Trees 90 

Shrubs    87 

Woody 88 


Non-entire, 
Per  Cent. 

10 

13 

12 


From  this  table  it  is  clear  that  leaves  with 
non-entire  margins  are  of  very  infrequent 
occurrence  in  lowland  tropical  floras,  and  those 
with  entire  margins  in  mesophytic  cold-tem- 
perate ones.  In  fact  the  correlation  between 
leaf  structure  and  climate  is  so  intimate  in 
widely  separated  regions  of  the  earth  and  in 
the  distribution  of  many  families,  genera  and 
even  species  that  the  modifying  influences  of 
environment  are  clearly  demonstrated.  Por 
more  detailed  evidence,  in  regard  to  correla- 
tions between  foliar  structures  and  climate  and 
the  probable  function  of  the  non-entire  leaf 
margin,  the  reader  is  referred  to  the  following 
papers.* 

It  has  been  stated  above  that  in  moist  trox>- 
ical  regions  the  leaves  are  of  comparatively 
large  size  (megaphyllous).  Any  large  hetero- 
geneous tropical  region  will  contain  in  conse- 
quence, among  its  entire-leaved  plants,  vary- 
ing proportions  of  megaphyllous  and  micro- 
phyllous  types.  Similarly,  in  sub-tropical  and 
warm-temperate  zones  the  entire  leaves  will 
consist  of  varying  proportions  of  these  two 
types,  depending  upon  the  distibution  of  rain- 
fall and  other  factors.  In  cold-temperate  re- 
gions, however,  the  entire-leaves  wiU  be  com- 
X>osed  almost  entirely  of  comparatively  small- 
leaved  types. 

The    percentages    of    entire-leaved    woody 

aSinnott,  E.  W.,  and  Bailey,  I.  W.,  ''Foliar  Evi- 
dence as  to  the  Ancestry  and  Early  Climatic  En- 
vironment of  the  Angiosperms, "  Am.  Jour,  Bot., 
VoL  n.,  No.  1,  January,  1915;  Bailey,  I.  W.,  and 
Sinnott,  E.  W.,  "The  Climatic  Distribution  and 
Physiological  Signiflcance  of  Certain  Types  of 
Angiosperm  Leaf -margin. "     Ined, 


Dicotyledonous  plants  in  a  few  Cretaceous  -and 
Tertiary  floras  are  recorded  in  the  next  table. 

Tertiary 

Entire, 
Per  Cent. 

Eocene-Green  Biver-Lesq  29 

Eocene- Arctic-Heer    29 

Eocene-Spitzbergen-Heer 46 

Eocene-Bad  Lands-Lesq  29 

Cretctoeaua 

Entire, 
Per  Cent. 

Montana-Ejuowlton    62 

Patoot-Arctic-Heer  61 

Atane-Arctic-Heer    81 

Amboy-Newberry  67 

Dakota-Lesq 64 

Baritan-Berry   71 

A  comparison  of  the  Tertiary  percentages 
with  those  of  modem  floras  indicates  very 
clearly  the  general  temperate  character  of  the 
climates  which  prevailed  in  the  regions  where 
these  fossil  floras  existed.  Similarly,  the  per- 
centages of  non-entire  leaves  in  the  Patoot» 
Dakota  and  Amboy  Cretaceous  formations 
denote  climatic  conditions  intermediate  be- 
tween those  of  tropical  and  temperate  regions. 
The  high  percentages  of  entire-leaved  forma 
(megaphyllous)  in  the  Atane  beds  points  to 
the  tropical  character  of  the  climate  which 
existed  in  certain  arctic  regions  during  parts 
of  the  Oretaceous. 

Of  course  caution  is  needed  in  comparing 
any  specific  percentage  in  this  table  with  that 
of  a  corresponding  one  in  the  table  of  living 
floras.  This  is  due  to  the  fact  that  one  can 
not  always  be  certain  that  any  known  fossil 
flora  is  a  fair  sample  of  the  total  ancient  vege- 
tation of  which  it  once  formed  a  part.  Fur- 
thermore, the  percentages  of  entire  leaves  in 
fossil  and  living  floras  must  be  homologous, 
that  is,  composed  of  similar  portions  of  mega- 
phyllous and  microphyllous  types. 

In  conclusion  it  should  be  noted  that  this 
method  of  studying  fossil  floras  rests  upon  a 
physiological  and  ecological  basis  rather  than 
upon  the  usual  phylogenetic  one.  It  promises 
to  afford  a  simple  and  rapid  means  of  gauging 
the  general  climatic  conditions  of  the  Oieta- 
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ceous  and  Tertiary,  and  checking  the  accuracy 
of  conclusions  derived  from  other  lines  of 
evidence.  L  W.  Bailet, 

E.  W.  SnraoTT 
BussET  iNSTrrunoK, 
Habvaxd  Univkbsitt 

THE   BBOWN   GRAPE   APHID 

This  aphid  is  commonly  known  as  Macro- 
$iphum  viticola  Thomas.  Unable  to  find  any 
record  of  its  complete  life  cycle  the  writers 
have  made  some  observations  on  the  form  at 
Vienna,  Va.  These  seem  worthy  of  note  at 
the  present  time,  in  view  of  the  economic  im- 
portance of  the  species. 

The  eggs  are  polished  black  and  are  laid 
during  November  or  late  October.  They  are 
placed  in  the  axils  of  the  leaves  of  Viburnum 
prunifoUum  Linn.  In  the  spring  they  hatch 
before  the  leaves  open  and  the  young  feed  on 
the  bursting  flower  buds.  The  stem  mother 
appears  unlike  a  Macroaiphum,  having  short 
cornicles.  Late  in  April,  or  in  early  May,  the 
second  generation  matures  and  this  nearly  all 
becomes  alate. 

Such  alate  forms  are  unable  to  subsist  on  the 
Viburnum,  but  migrate  to  the  grape  and  pro- 
duce the  third  generation  on  that  plant.  Here 
the  species  lives  throughout  the  summer,  pro- 
ducing apterous  and  alate  forms.  We  have 
also  some  intermediates  similar  to  those  re- 
cently described  by  us  in  Aphi8  pomi  DeGeer. 
These  intermediates  were  taken  in  May  and 
June. 

The  fall  migrants  are  unlike  the  spring  mi- 
grants in  sensory  characters,  the  sensoria  on 
the  antennse  averaging  about  as  follows:  Seg^ 
ment  m.,  30;  IV.,  25;  V.,  16.  These  fall 
migrants  may  be  found  depositing  their  young 
upon  the  Viburnum  leaves  during  the  middle 
of  October. 

The  ovipara  is  apterous  and,  after  being 
fertilized  by  the  alate  male,  deserts  the  leaves 
and  migrates  to  the  twigs  in  order  to  deposit 
her  winter  eggs. 

A.  0.  Baser, 

W.  F.  Turner 

Labobatoet  DBcmuous  Tsurr  Insect 

iNVBSnOATIONB,    BUBSAU    OF    £N101COU)GT, 

Vienna,  Va. 


THE  RELATION  OF  KFTOCHONDRIA  TO  GRANULES  0? 

THE  VITAL  AZO  DTES^ 

The  more  ardent  hopes  which  relate  to  the 
subject  of  vital  staining  are  perhaps  connected 
with  the  successful  staining  of  living,  pre- 
formed components  of  the  cell.  Instances  of 
such  a  phenomenon  are  often  enough  alleged 
without  sufficient  substantiation.  Goldmann,* 
whose  papers  did  so  much  to  attract  general 
interest  to  this  subject^  believed  that  the  dyes, 
isamine  blue  and  trypan  blue,  must  be  looked 
upon  as  combining  with  some  preformed,  but 
hitherto  unidentified,  elements  of  the  living 
cell,  and  this  is  substantially  the  attitude  of 
Kiyono,*  who  has  added  the  latest  considerable 
contribution  to  this  subject  Tsckaschin*  of 
MaximoVs  laboratory  has  given  this  hypoth- 
esis its  most  concrete  formulation  by  cLaiming 
that  we  are  dealing  with  an  elective,  truly  vital 
staining  of  the  mitochondria  of  connective 
tissue  cells.  On  the  other  hand,  Evans  and 
Schulemarm"  came  to  the  conclusion  that  the 
process  of  staining  with  these  dyes  is  more 
intelligible  as  an  ultra-microscopic  phago- 
cytosis, and  LQterpreted  the  dye  granules  as 
storage  phenomena,  in  no  way  related  to  the 
living  elements  of  the  cell.  In  view  of  this 
discrepancy  in  the  points  of  view  of  different 
workers,  a  cytological  study  of  some  of  the  cells 
which  react  to  azo  dyes  has  been  suggested  by 
Dr.  Evans  and  carried  out  under  his  direction. 

The  study  has  been  limited  to  cells  of  sub- 
cutaneous tissue  in  adult  mice.    As  has  been 

^  From  the  anatomical  laboratory  of  the  Johns 
Hopkins  Medical  School,  Baltimore. 

^Goldmann,  £.  E.,  ''Die  ILussere  nnd  innere 
Sekretion  des  gesanden  und  kranken  Organismni 
im  Lichte  der  'vitalen  Wrbung,'  "  Ttlbingen, 
1909.  '*Neue  Untersuchungen  ww,,*'  Tubingen, 
1912. 

sKiyono,  "Die  vitale  E^aiminspeiehermig," 
Fischer,  1914. 

«  Tschaschin,  8.,  Folia  Hamaiologica,  Bd.  XIV., 
8.  295,  1912;  Bd.  XVI.,  8.  247,  1913,  Bd.  XVIL, 
S.  317,  1913. 

B  Evans  and  Schulemann,  Jdhresh.  d.  8ch.  GeB, 
/.  Vat.  Kul,,  1913;  Scienci,  VoL  XXXIV.,  p.  443, 
1914;  Deut.  med.  Woohentchr.,  No.  XHL,  1914. 
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described  by  Tschaschin,  Evans  and  Schule- 
mann,  and  others,  the  two  common  types  of 
connectiye  tissue  cells  are  readily  distinguished 
by  their  reaction  to  the  vital  stain,  the  dasma- 
tocytes  storing  large  masses,  the  fibroblasts 
much  more  minute  granules  of  the  dye.  It  can 
not  be  denied  that  the  delicate  punctate  and 
rod-like  deposits  of  isamine  blue,  as  seen  in 
fibroblasts,  often  make  an  astonishingly  close 
approach  to  mitochondria  in  appearance.  But 
are  they  mitochondria?  This  question  could 
only  be  answered  by  applying  to  the  cells  in 
question  the  criteria  for  the  recognition  of 
mitochondria,  which  are  well  known  to  cyto- 
logical  technique.  We  have  confined  ourselves 
to  three  methods,  which  have  been  pursued 
until  they  yielded  constant  and  reliable  results. 
These  are  the  iron  hematoxylin  method,  the 
aniline  acid-fuchsin  methyl-green  method 
(Bensley),  and  supra-vital  staining  with  janus 
green  (Michaelis,  Laguesse,  Bensley,  Cowdry). 

On  studying  in  this  way  the  fibroblasts  of  the 
mouse,  mitochondria  can  easily  be  demon- 
strated. They  disagree  in  several  respects  with 
the  alleged  isamine  blue  mitochondria.  The 
true  mitochondria  are  always  scantier  in  num- 
ber than  the  d^osits  of  isamine  blue  which 
occur  in  fibroblasts  of  chronicly  stained  ani- 
mals, and  they  are  more  definitely  threadlike 
than  the  isamine  blue  structures.  Further,  it 
is  quite  possible  to  see  the  unstained  mito- 
chondria lying  between  the  isamine  blue 
granules  in  living  cells,  examined  immedi- 
ately after  removal  from  the  body,  and  finally, 
by  staining  with  janus  green,  one  can  see  these 
previously  unstained  structures  now  add  them- 
selves to  the  number  of  stained  cytoplasmic 
elements,  where  their  i)eculiaritie8  as  regards 
color,  shape,  size  and  arrangement  are  still 
retained.  These  conclusions  obtain  even  more 
emphatically  with  trypan  blue  and  presumably 
with  all  of  the  benzidene  dyes. 

In  the  vital  staining  with  azo  dyes,  it  is  not 
true,  consequently,  as  Tschaschin  maintains, 
that  we  have  a  vital  staining  of  the  mitochond- 
rial apparatus  in  some  cells,  in  addition  to  the 
gross  reception  of  the  dye  by  the  macrophages. 
Indeed,  Tschaschin  believes  that  in  the  macro- 


phages themselves  the  mitochondria  are  stained 
vitaUy,  but  that  here  they  are  exclusively 
granular,  spherical  forms,  and  suffer  all  stages 
of  transformation  into  the  large  "  secretory" 
granules.  The  methods  detailed  for  the  study 
of  fibroblasts  yield  essentially  similar  results^ 
when  applied  to  the  macrophages.  These,  in 
contradistinction  to  the  claim  of  Tschaschin, 
have  true  mitochondria,  some  of  them  filiform, 
among  the  azo  dye  granules. 

This  discussion  has  wider  implications,  for 
Tschaschin's  ideas  have  been  accepted  by 
Kiyono  even  though  he  recognizes  some  anom- 
alous aspects  of  such  a  conclusion.  Kiyono 
seems  willing  to  believe  that  the  macrophages 
may  react  to  these  dyes  in  a  phagocytic  or  phys- 
ical way  but  that  this  can  not  be  the  explana- 
tion for  all  the  granules  produced  by  these 
dyes,  since  the  reception  and  storage  of  foreign 
substances  by  some  of  the  other  cells  which  are 
vitally  stained  is  a  phenomenon  unknown  by 
other  methods.  This  argument  seems  beside 
the  point.  We  can  only  state  that  in  no  case 
known  to  us  have  the  granules  produced  by 
vital  azo  dyes  been  found  to  be  identical  with 
the  mitochondria  of  the  vitally  stained  cells. 

Katherine  J.  SOOTT 


THE  AMSBICAN  PHILOSOPHICAL  SOCIETY 

Thb  annual  general  meeting  of  the  American 
Philosophical  Society  was  held  in  the  rooms  of  the 
society  in  Philadelphia  on  April  22,  23  and  24. 
The  meeting  was  opened  on  Thursday  afternoon  by 
President  W.  W.  Keen,  who,  with  Vice-presidents 
A.  A.  Michelaon,  W.  B.  Scott  and  Professor  C.  L. 
Doolittle,  presided  over  the  various  sessions. 

On  Friday  evening  a  reception  was  held  in  the 
hall  of  the  Hisfcorical  Society  of  Philadelphia,  at 
which  William  Morris  Davis,  Sc.D.,  Ph.D.,  pro- 
fessor emeritus  of  geology,  Harvard  University, 
gave  an  iUustrated  lecture  *  *  On  New  Evidence  for 
Darwin's  Theory  of  Ooral  Beefs."  The  lecture 
described  the  chief  results  of  a  Shaler  Memorial 
Voyage  across  the  Pacific  in  1914,  with  studies  of 
the  Fiji  group,  New  Caledonia,  the  Loyalty  Is- 
land, the  New  Hebrides,  the  Great  Barrier  Beef 
of  Australia  and  the  Society  Islands. 

On  Saturday  afternoon  a  symposium  was  held  on 
the  Figure,  Dimensions  and  Constitution  of  the 
Interior  of  the  Earth.    The  subject  was  discussed 
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from  the  astronomical  standpoint  by  Frank  Schles* 
inger,  PhJ).,  director  of  Allegheny  Obeervatorj, 
Pittsburgh;  from  the  geological  standpoint  by  T. 
0.  Ghamberlin,  Ph.D.,  LIi.D.,  head  of  department 
of  geology,  University  of  Chicago;  from  the  seis- 
mological  standpoint  by  Harry  Fielding  Beid, 
Ph.D.y  professor  of  dynamical  geology  and  geog- 
raphy, Johns  Hopkins  University,  Baltimore;  from 
the  geophysical  standpoint  by  John  F.  Hayford, 
director  of  college  of  engineering,  Northwestern 
University,  Evanston,  HL 

Fifteen  new  members  were  elected,  the  names  of 
whom  have  been  given  in  ScnsNCX,  Vol.  XLI,,  page 
640.  Ths  vmul  practise  of  electing  foreign  mem- 
bers was  omitted  this  year. 

The  portrait  of  Dr.  Edgar  F.  Smith,  provost  of 
the  university  and  former  president  of  the  society, 
was  presented  by  a  donor  whose  name  was  with- 
held. The  address  of  presentation  was  made  by 
Vice-provost  J.  H.  Penniman. 

The  meeting  closed  with  a  dinner  at  the  Bellevne- 
Stratford,  attended  by  about  one  hundred  members 
and  guests.  The  toasts  were  responded  to  as  fol- 
lows: 

"The  Memory  of  Franklin,"  by  Hon.  Simeon  E. 
Baldwin. 

"Our  Universities,"  by  Professor  Harry  Field- 
ing Beid. 

"Our  Sister  Societies,"  by  Professor  Ernest  W. 
Brown. 

"The  American  Philosophical  Society,"  by 
Professor  Marion  B.  Learned. 

The  following  papers  were  presented  during  the 
various  sessions  of  the  society: 

Devices  far  FaeUitatUng  the  Andtfftie  of  Oheerva- 
iione—Uore  Particularly  thoee  of  the  Tidee: 
ESNUT  W.  Bbown. 

On  Linear  Integral  Bquationt  im  GeneraX  AnaXyeie: 

Elukiic  H.  Moobb. 

The  paper  opens  with  a  brief  account  of  the  au- 
thor's general  theory  of  linear  integral  equations, 
a  theory  embracing  by  specialization  the  regular 
cases  of  various  classical  instances,  and  in  closing 
it  indicates  a  new  general  theory  intended  to  em- 
brace the  most  important  irregular  cases  of  the 
classical  instances. 

A  Direct  Solution  of  Fredholm's  Equation  with 
Anaiytio  Kernel:  Preston  A.  Lambikt. 

The  Earietence  of  a  Sub-electronf  Bobkbt  A.  Milli- 

KAN. 

The  Work  in  Atmoepheric  Electricity  aboard  the 
"Carnegie":    L.    A.    Baueb    and    W.    F.    G. 

SWANN. 


Local  Dieturhancee  in  a  Magnetic  Field:  Francis 

E.  NiPHXE. 

Explorations  over  the  Surface  of  Telephonic  Dia- 
phragms Virhrating  under  Simple  Impressed 
Sounds:  A.  £.  Kennxlly  and  H.  O.  Taylor. 

The  Edll  and  Corbino  Effects:  Edwin  Pumptok 

Adaks. 

The  Hall  effect  is  the  production  of  a  trans- 
verse difference  of  potential  in  a  conducting  sheet 
when  an  electric  current  flows  through  it  and  it  is 
placed  in  a  magnetic  field  perpendicular  to  its 
plane.  The  Corbino  effect  is  the  production  of  a 
circular  current  in  a  conducting  disk  whesi  a  radial 
current  flows  through  it  and  it  is  placed  in  a  mag- 
netic field  perpendicular  to  its  plane.  This  paper 
describes  experiments  that  have  been  made  to 
study  the  latter  effect  and  to  show  its  essential  re- 
lation to  the  Hall  effect.  The  symmetry  of  the  ex- 
periment arranged  for  measuring  the  Corbino  ef- 
fect, as  well  as  the  fact  that  the  measurement  of 
the  Hall  effect  requires  very  thin  sheets,  gives  to 
the  Corbino  effect  an  important  position  among 
the  galvanomagnetic  effects. 
Spontaneous    Oeneration    of    Heat    in    Beeently 

Hardened  Steel:  Charles  Francis  Brush. 

The  writer  shows  that  the  specimens  of  carbon 
tool  steel  and  tungsten  "high  speed"  steel  ex- 
amined by  him  spontaneously  generated  a  very 
considerable  amount  of  heat  at  room  temperature 
after  being  water-hardened  at  cherry-red  or  white 
heat;  that  the  development  of  heat  at  steadily  di- 
minishing rate  was  observable  more  than  a  month, 
and  was  accompanied  by  shrinkage  in  volume  of 
the  steel.  Progress  of  heat  generation  and  of 
shrinking  is  shown  in  curves.  But  that  shrinkiTig 
is  only  incident  to,  and  is  not  the  prime  cause  of 
the  generation  of  heat  is  evidenced  by  the  fact 
that  the  internal  work  represented  by  the  heat  gen- 
erated is  hundreds  of  times  greater  than  neeessary 
to  produce  the  observed  change  in  volume. 

The  writer  further  shows  that  in  the  process  of 
hardening,  the  steels  increased  at  least  a  half  per 
cent,  in  volume,  evidenced  by  specific  gravity  tests 
of  half -inch  bars  and  linear  measurements  of  long 
thin  rods;  that  when  afterward  tempered  to  light- 
blue  color  much  shrinkage  took  place  at  once,  fol- 
lowed by  more  shrinkage  when  tempered  to  light- 
blue  color,  and  another  large  shrinkage  when  an- 
nealed. 

The  writer  regards  the  hardened  steel  as  being 
in  a  condition  of  very  great  molecular  strain  some* 
what  unstable  at  first.  Spontaneous  relief  of  a 
small  portion  of  the  strain  causes  the  generation  of 
heat  observed  until  stability  at  room  temperatun 
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38  reaehed.  Any  considerable  rise  of  temperature, 
as  in  temperinj^,  permits  further  spontaneous  re- 
lief of  strain,  or  molecular  rearrangement,  doubtless 
accompanied  bj  more  generation  of  heat,  and  so 
on  until  annealing  temperature  is  reached.  It  is 
obvious  that  the  process  of  tempering  or  annealing 
steel  is  an  exothermic  one,  and  conversely  that 
hardening  is  an  endothermic  process. 

Diagrams  of  the  apparatus  employed  are  shown 
and  described,  and  analyses  of  the  steels  given. 

Euling  and  Performance  of  a  Ten^ndh  Diffraction 
Grating:  A.  A.  Michelson. 

One-Bxmemional  Gaaee  and  the  Reflection  of  Mole- 
eules  from  Solid  WaUs:  Bobsst  Williams  Wood. 

Heredity  in  Protosoa:  M.  H.  Jacobs. 

In  the  higher  animals,  characters  are  not  for  the 
most  part  directly  transmitted  from  one  genera- 
tion to  the  next,  but  develop  anew  in  each  genera- 
tion from  the  germ-plasm.  In  the  protozoa,  on  the 
other  hand,  there  is  a  mixture  of  direct  transmis- 
sion and  new  development  that  has  interesting 
consequences  in  the  case  of  the  inheritance  of 
newly  acquired  characters.  In  this  connection  a 
race  of  Paramecium  with  three  contractile  vacuoles 
instead  of  the  usual  number  of  two  is  discussed, 
said  the  means  described  by  which  the  unusual 
number  is  kept  from  disappearing.  The  factors 
oonoemed  seem  to  be:  (a)  direct  transmission  of 
the  extra  vacuole,  (&)  a  tendency  to  adhere  to  an- 
cestral racial  traits,  and  (e)  a  new  tendency  of 
the  protoplasm  to  produce  extra  vacuoles. 

The  Conetitution  of  the  Sereditary  Material:  T. 
H.  Morgan. 

Hie  Problem  of  Adaptation  as  lUuetrated  by  the 
Fwr  SetOa  of  the  PribHof  Islands:  Gsobok  H. 
Pabxeb. 

The  Alaskan  fur-seal  is  a  pelagic  animal  that 
breeds  in  summer  on  the  Pribilof  Islands,  Behring 
Sea,  About  equal  numbers  of  males  and  females 
are  bom.  At  the  breeding  age  one  male,  the  bull, 
becomes  associated  with  a  number  of  females,  the 
cows,  thus  constituting  a  harem.  A  harem  may 
contain  as  many  as  120  cows  and  probably  aver- 
ages about  30.  As  a  result  of  this  disproportionate 
relationship  as  compared  with  the  proportion  of 
the  sexes  at  birth,  there  are  to  be  found  at  most 
breeding-grounds  many  so-called  idle  bulls.  These 
are  a  measure  of  the  inefficiency  of  organic  adap- 
tation. Contrary  to  the  opinion  held  by  many 
biologists,  adaptation  is  not  always  a  relation  of 
great  exactitude,  but  is  often,  to  use  the  words  of 
Bateson,  a  poor  fit. 


An  Interpretation  of  Sterility  in  Hybrids:  Edwabd 
H.  East. 

Heterosis  and  the  Effects  of  Inbreeding:  Gxobox 

H.  Shull. 

Physiological  processes  are  stimulated  and  rate 
of  growth  and  total  amount  of  growth  increased 
through  the  union  of  gametes  having  unlike  con- 
stitution. This  physiological  eifect  of  the  diifer- 
ences  in  uniting  gametes  is  heterosis.  Inbreeding 
lessens  heterosis  by  gradually  lessening  the  differ- 
ences between  the  uniting  gametes.  The  applica- 
tion of  this  principle  to  some  of  the  problems  of 
practical  breeding  was  briefly  discussed. 

The  SigMflcanee  of  Steritity  in  (Enothera:  Bkad- 

LXY  M.  Davis. 

Studies  on  the  seed,  ovule  and  pollen  sterility  in 
(Enothera  show  that  there  are  species  with  a  high 
degree  of  fertility  and  species  in  which  fertility  is 
low,  also  that  hybrids  may  exhibit  a  wide  range  in 
comparative  fertility.  These  conditions  suggest 
the  possibility  that  hybrids  may  at  times  continue 
indefinitely  as  impure  or  heterozygous  species 
through  a  failure  to  produce  homozygous  zygotes 
or  through  the  mortality  of  zygotes  having  homozy- 
gous constitutions.  (Enothera  Lamarokiana  is  a 
form  with  low  seed  fertility  and  a  high  degree  of 
pollen  and  ovule  sterility,  and  m&j  be  representa- 
tive of  an  impure  species,  hybrid  in  character, 
which  for  the  most  part  breeds  true,  but  occasion- 
ally and  repeatedly  produces  other  types,  the  so- 
called  mutants.  In  genetical  work  with  CEnotheras 
a  method  of  germinating  seeds  must  be  employed 
which  will  give  trustworthy  proof  that  a  culture 
has  produced  all  of  the  seedlings  possible  from  a 
sowing  of  seed-like  structures. 

Morphology   and  Development   of  Agarieus  rod- 

mani:  Gkobos  F.  Atkinson. 

Agarictu  rodmaaU,  which  is  closely  related  to  the 
cultivated  mushroom,  Agarieus  oampestris,  has  a 
thick,  double  annulus,  which  is  divided  into  an 
upper  and  lower  limb  by  a  broad,  marginal  groove 
nearly  reaching  the  stem.  This  peculiar  annulus, 
especially  the  lower  limb,  has  saggested  a  resem- 
blance to  the  volva  of  the  Amanitas.  While  it 
arises  from  the  surface  of  the  pileus  margin,  and 
Ib  composed  to  some  extent  of  a  portion  of  the 
blematogen,  it  is  not  strictly  comparable  to  the 
volva,  since  the  blematogen  in  the  species  of 
Amanita  thus  far  studied  is  clearly  separated 
from  the  pileus  by  a  distinct  cleavage  layer,  while 
in  Agarieus  it  remains  ''concrete"  with  the 
pileus. 
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The  pUeiM  and  stem  fnndaments  are  differen- 
tiated bj  the  appearance  of  an  internal,  narrow 
lone  of  jojmg,  slender  hjphe,  rieh  in  protoplasm, 
the  primordinm  of  the  hjmenophore  and  pilens 
margin.  These  hjphe  are  directed  obUqnelj 
downward. 

The  rapid  increase  in  the  elements  of  this 
primordimn  produces  a  tension  on  the  ground 
tissue  below  it,  which  now  lags  behind  in  growth, 
so  that  it  is  torn  apart,  forming  an  annular  cavitj 
in  the  angle  between  the  stem  and  pileosi 

The  pOeus  margin  and  the  hymenophore  pri- 
mordinm increase  in  a  centrifugal  direction.  The 
palisade  stage  of  the  hymenophore  begins  next  the 
stem.  In  certain  individuals  it  also  extends  partly 
down  on  the  stem.  The  hjmenophore  primordium 
consists  of  a  zone  of  parallel,  dender  hyph»,  the 
ends  of  which  are  not  crowded,  thus  presenting  a 
more  or  less  f  rassled  appearance  on  its  lower  sur- 
face. The  transition  to  the  palisade  stage  occurs 
by  the  inerease  in  number  of  these  hypha  and  the 
broadening  of  their  free  ends. 

The  lamelln  originate  as  radial,  downward-grow- 
ing salients  of  the  palisade  sone,  beginning  next 
the  stem,  in  some  individuals  also  arising  on  the 
upper  part  of  the  stem.  Since  the  growth  and  in- 
crease of  these  parts  of  the  hymenophore,  as  well 
as  that  of  the  pileus  margin,  is  centrifugal,  all 
stages  of  the  young  hymenophore  are  therefore 
found  in  a  single  individual  during  an  intermedi- 
ate stage  of  its  development;  the  zone  of  gill  sa- 
lients next  the  stem,  followed  by  the  palisade  zone, 
and  outside  of  this  the  primordial  zone. 

The  Large-fruited  American  Oaks:  William  Tbk- 


ISLeUaii^nshipa  of  the  White  Oaks  of  Eastern  North 
America:  M.  Y.  Cobb. 

The  Present  Need  in  Systematic  Botany:  L.  H. 
Bailxt. 

A  Convenient  Form  of  Receiver  for  Fractional  Dis- 
tillations under  Diminished  Pressure:  Mabston 
T.  Bogebt. 

A  simple  form  of  apparatus  was  exhibited  and 
described  which  permits  the  collecting  and  measur- 
ing of  fractions  of  any  size  and  number. 
The  Cymene  Carhoxylic  Acids:  J.  B.  Tuttle  and 
Mabston  T.  Booebt. 

The  authors  have  prepared  the  two  isomeric  p- 
eymene  carboxylic  acids,  p-cymene  2-carboxylic 
acid  and  p-cymene  3 -carboxylic  acid,  from  the  cor- 
responding bromo  compounds,  by  the  well-known 
Barbier-Grignard  reaction  (metallic  magnesium 
and  anhydrous  ether,  followed  by  carbon  dioxide). 


Small  amounts  of  the  2-aeid  have  been  obtained 
heretofore  by  other  investigators,  and  a  few  sslts 
have  been  recorded;  but  we  believe  that  this  is  the 
first  time  that  the  acid  has  been  obtained  in  suffi- 
cient amount  to  be  extensively  studied.  The  au- 
thors have  pr^ared,  in  addition  to  the  free  add, 
various  salts,  esters  and  other  derivatives. 

The  isomeric  3-acid  appears  to  be  entirely  new. 
Its  properties  and  those  of  certain  of  its  deriva- 
tives are  described  by  the  anthers. 

These  acids  are  members  of  the  benzoic  add 
series,  and  this  paper  is  therefore  a  contribution  to 
our  knowledge  of  a  very  important  group  of  or- 
ganic adds. 

Syringic  Acid  and  its  Derivatives:  E.  Plaut  and 

BCabston  T.  Bogxbt. 

In  the  bark  and  leaves  of  the  lilac  (Syringa 
vulgaris),  and  in  the  bark  of  the  privet  (lAgui- 
trum  vulgare),  there  occurs  a  substance  which  has 
been  caUed  "syringin,"  "lilacin"  or  ''ligostrin." 
When  this  substance  is  oxidized  with  potassium 
permanganate,  it  yields  glucosyringic  acid,  and 
this  latter  is  easily  saponified  to  dextrose  and 
syringic  add. 

The  authors  obtained  their  syringic  add  by  the 
method  of  Bogert  and  Isham  (treating  trimethyl 
gallic  add  with  fuming  sulphuric  add),  and  have 
prepared  therefrom  and  studied  a  number  of  new 
derivatives;  among  them  being  bromo,  nitro, 
amino  and  hydroxy  syringic  adds,  esters,  aeetyl 
derivatives,  and  ortho  condensation  products. 

The  Belaiion  of  Ductless  Olands  to  Dentition  and 
Ossification:  William  J.  Gns. 

Gastro-Intestinal  Studies:  Philip  B.  Hawk. 

On  the  Bate  of  Evaporation  of  Ether  from  OUs 
and  its  Application  in   OU-ether  Colonic  An- 
esthesia: Chablxs  Baskxbvillx. 
The  rate  of  evaporation  of  oil-ether  mixtures 
containing  25,  50  and  75  per  cent,  of  the  latter 
was  determined  at  body  temperature.     The  oils 
used   were   olive,   i)eanut,   com,   cottonseed,   soya 
bean,  cod  liver  and  lanolin. 

The  speed  at  which  the  ether  evaporated  from 
the  75  per  cent,  mixture  was  found  clinically  to  be 
the  best  for  introducing  and  maintaining  anesthesia 
in  the  human  subject  by  insertion  in  the  colon. 
The  technique  is  indicated  for  operations  about 
the  head,  throat,  mouth  and  the  buccal  cavity. 

Dr.  Gwathmey,  the  senior  colaborator  has  rec- 
ords of  over  a  thousand  cases  with  different  opera- 
tors without  a  single  case  of  poet-anesUiesia  pneu- 
monia and  with  nausea  reduced  to  the  minimum. 
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Orai  Bndamehiosis :  Allkn  J.  Smith. 

Certain  Factors  Conditioning  Nervous  SespoMes: 
Stewabt  Patom. 

The  Bights  and   Obligations   as   to   Netaralieed 
Territory:  Ohablemaone  Towzb. 

Physiographic  Features  as  a  Factor  in  the  Euro- 
pean War:  Douglas  W.  Johnson. 
The  paper  describes  the  salient  features  oi  geo- 
logical structure  west  of  the  Bhiue  and  explains 
the  influence  of  this  structure  upon  surface  topog- 
raphy. Special  attention  is  given  to  the  Bhina 
graben  and  the  strong  contrast  between  the  steep 
eastern  and  gentle  western  slope  of  the  Vosges; 
the  maturely  dissected  peneplane  of  western  Ger- 
many and  the  Ardennes,  trenched  by  the  incised 
meandering  valleys  of  the  Bhine,  Moselle  and 
Mouse;  the  concentric  cuestas  northeast  and  east 
of  Paris  with  their  steep  escarpments  facing  toward 
the  Germans;  and  the  comparatively  level  plains  of 
central  and  northwestern  Belgium.  In  the  eastern 
field  the  East  Prussian  lake  district,  the  plain  of 
Poland,  the  Podolian  cuesta  and  the  Carpathian 
Mountains  are  briefly  described. 

It  is  shown  that  in  both  theaters  of  war  land- 
forms  have  exercised  an  important  influence  both 
upon  the  general  plans  of  campaign  and  the  de- 
tailed movements  of  armies.  Topography  limited 
the  German  invasion  of  France  to  four  principal 
routes,  which  axe  described  and  illustrated  by  lan- 
tern views.  The  violation  of  Belgian  neutrality 
had  a  very  distinct  topographic  basis.  Bussia's 
plan  of  campaign  has  been  dictated  in  part  by 
topographic  considerations,  and  the  principal 
battles  in  the  east  have  been  fought  with  reference 
to  natural  lines  of  defense  which  are  illustrated 
by  diagrama  Suggestions  are  made  as  to  the 
effect  of  landforms  upon  probable  future  move- 
ments of  the  armies. 

Tammue  and  Osiris:  Gsobge  A.  Barton. 

The  Pronouns  and  Verbs  in  Sumerian:  J.  Bynelky 
Pamoz. 

Opium  in  the  Bible:  Paul  Haxtpt. 

In  ten  passages  of  the  Old  Testament  Hebrew 
rMi,  head,  denotes  a  bitter  and  poisonous  plant. 
It  is  used  also  of  the  poison  of  serpents.  Accord- 
ing to  Pliny  the  venom  of  snaJces  was  nothing  but 
bile.  The  ancients  used  the  same  word  for  gall, 
bitterness,  poison,  medicine.  We  use  "to  drug" 
for  "to  narcotize,"  although  "drug"  originally 
means  simply  a  dry  (German  trocJcen,  Dutch 
droog)  herb.  Bdsh  is  mentioned  in  the  Bible  in 
•connection  with  la'andh,  wormwood  or  absinthe. 


It  was  a  plant  which  grew  in  the  furrows  of  the 
fields  (Hosea,  x.,  4).  The  Authorized  Version 
renders  ' '  hemlock, ' '  but  r^h,  head,  denotes  poppy- 
head,  and  m4'r6sh  is  opium.  Also  the  gall  (i.  e., 
bitter  fluid)  with  wine  (not  vinegar)  in  the  ac- 
count of  Christ's  cruciflxion  (Matthew,  xxvii., 
34)  and  the  myrrh  in  Mark  xv.,  23  denote  opium. 
The  Talmud  states  that  a  cup  of  wine  with  lebondh 
was  given  to  criminals  before  their  execution. 
Lebondh  means  "incense,"  as  a  rule,  but  in  this 
case  it  is  used  for  opium.  In  the  fifth  chapter  of 
the  Alexandrian  festal  legend  for  the  feast  of 
Purim,  known  as  the  Third  Book  of  the  Maccabees, 
we  read  that  wine  with  incense  was  given  to  the 
elephants  before  they  were  let  loose  upon  the  Jews. 
This  "incense"  may  have  been  a  preparation  of 
Indian  hemp.  Assassin  means  intoxicated  with 
hashish  (Cannabis  Indioa), 

Divisions  of  the  Pleistocene  of  Europe  and  the 
Periods  of  the  Entrance  of  Hwnam  Baces: 
Henby  Faibsteld  Osbobn. 

The  Occurrence  of  Algce  in  Carbonaceous  Deposits: 

Charles  A.  Davis. 

On  account  of  their  generally  small  size  and  frag- 
ile structure,  Algte  have  not  usually  been  recog- 
nized as  important  contributors  to  carbonaceous 
rocks,  and  some  recent  students  of  the  microscopic 
structure  of  coals  have  denied  the  probability  of 
their  existence  as  fossils  in  carbonaceous  rocks. 
Under  certain  conditions  of  deposition  and  preser- 
vation, as  yet  unknown,  AlgSQ  may  constitute  a 
large  percentage  of  the  recognizable  plant  remains 
which  have  accumulated  to  form  beds  of  carbona- 
ceous shales  of  great  extent  and  thickness.  Some 
micro-photographs  of  Alg»  from  the  oil-yielding 
shales  of  Green  Biver  age  was  shown. 

Additions  to  the  Fauna  of  the  Lower  Pliocene 
Snake  Creek  Beds,  Nebraska:  W.  J.  Sinclair. 
The  Snake  Creek  beds  explored  by  the  Prince- 
ton Expedition  of  1914  are  found  in  the  north- 
west comer  of  Nebraska  in  Sioux  Co.,  and  consist 
of  unconsolidated  gravels  and  sands  in  which 
water-worn  bones  of  a  large  number  of  fossil  ani- 
mals of  Lower  Pliocene  age  are  found.  Most  of 
these  remains  are  fragmentary  and  there  is  almost 
no  association  of  parts.  We  were  fortunate  in 
securing  rather  better  material  than  has  hitherto 
been  collected  from  this  formation,  and  have  a 
number  of  new  forms  now  described  for  the  first 
time.  Most  of  the  remains  are  of  horses,  of  which 
there  were  at  least  a  dozen  different  species  on  the 
Lower  Pliocene  plains  of  Nebraska,  most  of  them 
three-toed.    There  were  also  several  different  kinds 


840 


SCIENCE 


[N.  S.  Vol.  XLL  No.  1066 


of  camels,  some  of  thorn  quito  large,  at  leaat  three 
rhinoceroses,  many  camivorons  animals,  some  of 
large  size,  at  least  two  mastodons,  a  peccary,  the 
last  of  the  oreodons  or  "ruminating  hogs"  as 
Professor  Joseph  Leidy  called  them,  an  antelope  of 
entirely  new  type,  quite  different  from  anything 
hitherto  reported  from  North  America,  with  scimi- 
tar-shaped horns  sloping  backward  and  curving 
inward,  drcnlar  at  the  base  but  flattening  out 
toward  the  tips.  There  is  still  another  antelope, 
Dromomeryx,  but  no  trace  of  the  pronghom.  In 
collections  made  by  the  American  Museum  from 
the  Snake  Greek  beds  the  first  of  the  bisons  ap- 
pears, so  the  Snake  Creek  fauna  gives  us  some 
idea  of  the  kinds  of  animals  on  the  buffalo  range 
when  the  buffalo  first  came,  and  shows  what  great 
f  aunal  changes  have  taken  place  even  during  the 
lifetime  of  this  genus. 

The  Bdle  of  the  Olaoial  Anticydane  in  the  Air  Cir- 
ouUaion  of  the  Olohe  (illustrated  by  lantern 
slides):  Wiluak  H.  Hobb& 
The  paper  presents  in  outline  a  theory  of  nour- 
ishment of  the  great  continental  glaciers  of  the 
polar  regions,  and  shows  in  what  ways  this  theory, 
first  promulgated  by  the  author  in  1910,  has  been 
confirmed  and  extended  by  the  work  of  the  nu- 
merous exploring  expeditions  carried  out  since 
that  date.  It  is  particularly  because  the  expedi- 
tions across  Greenland  of  1912  (deQuervain)  and 
of  1913  (Koch  and  Wegener),  and  those  of  Scott 
and  Amundsen  into  the  heart  of  the  Antarctic  con- 
tinent, have  for  the  first  time  penetrated  the  cen- 
tral areas  of  continental  glaciers  that  the  newer 
studies  are  illuminating.  The  penetration  of  higher 
levels  of  the  atmosphere  upon  the  borders  of  the 
inland  ice  through  the  aid  of  pilot  balloons,  has 
supplied  further  evidence  of  great  value  along  a 
wholly  new  direction.  Most  recent  of  all,  the  stud- 
ies of  Sir  Douglas  Mawson  within  a  new  section  of 
the  Antarctic  continental  glacier  has  brought  val- 
uable confirmatory  observations. 

Note  on  the  Sun's  Temperature:  Hekrt  Nobais 

BUSSELL. 

The  effective  temperature  of  the  sun  may  be 
computed  from  Abbot's  data  for  the  radiation  of 
each  separate  wave-length,  using  Planck's  for- 
mula. The  resulting  temperature  at  the  center  of 
the  disk  is  about  6600''  when  determined  from  the 
visible  radiation,  but  600*  lower  according  to  the 
radiation  in  the  infra-red.  The  effective  tempera- 
ture at  the  edge  of  the  sun  is  more  than  1000*^ 
lower,  which  accords  with  the  theory  that  at  the 


center  of  the  disk  we  can  see  down  deeper,  into 
hotter  layers. 

Some  BeeuUe  from  the  Observation  of  Bdipsing 

Variables:  Baymond  S.  Dugan. 

Slides  showing  observed  light-curves  of  three 
giant  eclipsing  variables:  BT  Persei,  Z  Draconis 
and  BV  Ophiuchi;  and  diagrams  of  the  binary  sys- 
tems whose  revolution  is  supposed  to  give  rise  to 
the  observed  light  variations.  The  importance  of 
repeatedly  observing  the  entire  period  shown  in  the 
discovery  of  shallow  secondary  minima,  the  oblate- 
ness  of  the  stars,  inter-radiation  and  periastron 
effects  and  darkening  toward  the  limb.  Evidence 
of  the  greater  brilliance  of  the  advancing  side  of 
the  bright  star.  The  variation  of  the  periods  of 
these  three  stars.  Early  Harvard  photographs  and 
recent  photometric  observations  extend  the  obser- 
vations of  Z  Draconis  over  nearly  7000  periods  and 
of  BT  Persei  over  nearly  11,000  periods.  Oom- 
parison  of  the  visual  and  photographic  light  curves. 


The  Variable  Stars  TV,  TW  and  TX 

B.  J.  McDiAiuciD. 

A  brief  discussion  of  the  light  curves  of  tbe 
variable  stars  TV,  TW,  TX  Oassiopeia  and  T 
Leonis  Minoris  was  given,  pointing  out  interesting 
features  in  connection  with  each  system. 

In  the  system  TV  Cass,  we  have  two  stars  of 
nearly  the  same  size  but  of  different  surface 
brightness,  the  ratio  being  5.5  as  to  1.0.  In  this 
system  other  points  of  interest  are  brought  out, 
such  as  the  reflection  and  ellipticity  effects.  The 
system  TW  Casa  represents  two  stars  of  almost 
equal  brightness  and  of  nearly  the  same  aise,  mov- 
ing in  an  eccentric  orbit  In  the  third  system  TX 
Cass,  the  two  stars  are  very  unequal  in  sise,  with  a 
ratio  of  surface  brightness  of  1.0  to  1.5.  The 
stars  are  ellipsoidal  in  shape,  giving  rise  to  an 
ellipticity  effect  shown  by  the  light  curve.  The 
system  is  of  special  interest,  as  there  seems  to  be 
little  doubt  of  its  being  similar  to  the  sun,  bright 
at  the  center,  decreasing  in  brightness  toward  the 
limb.  T  Leonis  Minoris  is  an  eclipsing  variable^ 
The  ratio  of  the  surface  of  the  two  stars  in  the 
eclipsing  system  T.  Leonis  Minoris  is  1  as  to  25. 

Madial  Velocities  in  the  Orion  Nebula:  Edwin  B. 

Fbost. 

The  investigations  of  the  nebula  in  Orion  by 
Messrs.  Bourget,  Fabry  and  Buisson,  of  Marseilles, 
published  in  the  Astrophysioal  Journal  for  Oc- 
tober, 1914,  show  that  the  photographic  inter- 
ferometer method  can  be  successfully  applied  to 
the  study  of  the  radial  velocities  of  the  nebula, 
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both  as  a  whole  and  in  its  separate  parts.  Their 
condusions  that  there  are  very  appreciable  mo- 
tions in  closely  adjacent  portions  of  the  nebula 
have  been  confirmed  by  observations  made  in  the 
last  few  weeks  with  the  Bruce  spectrograph.  Dif- 
ferences of  over  10  km.  per  second  in  the  velocity 
in  the  line  of  sight  have  been  found,  and  the  gen- 
eral effect  of  rotation  of  the  nebula  inferred  by 
the  French  observers  is  confirmed  by  the  spectro- 
graph. 

The  BvXer-Laplace  Theorem  on  the  Bounding  Up 
of  the  Orbita  of  the  Heavenly  Bodies  under  the 
Secular  Action  of  a  Beeisting  Medium:  T.  J.  J. 
Six. 

HORA.CX  Clabx  Richabds 


THE  AMBBICAN  PHYSICAL  SOCIETY 

A  BXGX7LAB  meeting  of  the  American  Physical 
Society  was  held  at  the  National  Bureau  of  Stand- 
ards, Washington,  on  Friday  and  Saturday,  April 
23  and  24,  1915. 

Friday,  2  P.M. 

Hon.  William  G.  Bedfield,  Secretary  of  Com- 
merce, opened  the  meeting  with  a  cordial  ad- 
dress of  welcome  in  which  he  gave  strong  expres- 
sion to  his  interest  in  the  progress  of  science,  and 
his  appreciation  of  the  vital  interdependence  of 
physics  and  the  commercial  interests  of  the  coun- 
try. 

Papers  were  presented  as  follows: 

"On  the  Distributed  Capacity  of  Single  Layer 
Solenoids,"  by  J.  C.  Hubbard.     (By  title.) 

''The  Skin  Effect  in  Bimetallic  Wires, '»  by 
John  M.  Miller. 

"Magnetization  by  Botation,"  by  S.  J.  Bar- 
nett 

"Intercomparisons  of  the  Standard  Instru- 
ments at  Magnetic  Observatories  1905-1914,"  by 
L.  A.  Bauer. 

"Simultaneous  Beadings  in  Electrical  Meas- 
urements, with  Demonstration  of  a  New  Type  of 
Switch  for  Facilitating  Them,"  by  Walter  P. 
White. 

"The  General  Design  of  Critically  Damped 
Galvanometers,"  by  Frank  Wenner.     (By  title.) 

"Apparatus  for  the  Simultaneous  Measure- 
ment of  Length,  Electrical  Besistance,  and  Mag- 
netic Permeability  as  Functions  of  the  Tempera- 
ture," by  Arthur  W.  Gray.     (By  title.) 

' '  The  Dielectric  Constant  of  a  Heterogenous  Di- 
electric," by  H.  L.  Curtis  and  M.  James. 

"The   Separately  Excited  Electrodynamometer 


as  a  Sensitive  Galvanometer,"  by  Ernest  Weibel. 

"The  Crushing  of  a  Hollow  Conductor  by 
Lightning,"  by  W.  J.  Humphreys.     (By  title.) 

"Aneroid  Barometers,"  by  M.  D.  Hersey. 

"A  Method  of  Measuring  Heat  Conductivities," 
by  B.  W.  King. 

"Viscosity  of  Ethyl  Ether  near  the  Critical 
Temperature,"  by  A.  L.  Clark. 

"An  Equation  of  State  for  Normal  Substances, 
Tested  in  the  Vapor  Dome,"  by  Harvey  N.  Davis. 

"The  Correction  of  Echoes  in  the  Auditorium 
at  the  University  of  Illinois, "  by  F.  B.  Watson. 
(By  title.) 

"The  Transpiration  of  Plants  in  Belation  to 
Temperature  and  Solar  Badiation,"  by  Lyman  J. 
Briggs  and  H.  L.  Shantz. 

"A  Mercurial  Barometer  in  which  the  Well 
Setting  is  Eliminated,"  by  Lyman  J.  Briggs. 

Saturday,  9:S0  AM. 

"The  Beflecting  Power  of  Metals  for  the  Ultra- 
violet Begion  of  the  Spectnmi,"  by  Edward  O. 
Hulburt. 

"The  VisibiUty  of  Badiation  in  the  Bed  End  of 
the  Visible  Spectrum,"  by  Edward  P.  Hyde  and 
W.  E.  Forsythe. 

"The  Effective  Wave-Length  of  Transmission 
of  Bed  Pyrometer  Glasses  and  other  Notes  on 
Optical  P:^ometry,"  by  Edward  P.  Hyde,  F.  E. 
Cady  and  W.  B.  Forsythe. 

"The  Use  of  a  Hollow  Filament  with  Perfora- 
tions in  the  Determination  of  the  Black-body-Tem- 
perature  and  True-Temperature  Belation  for 
Tungsten,"  by  A.  G.  Worthing. 

"A  Further  Extension  of  the  Spectrum  in  the 
Extreme  Ultra- Violet, "  by  Theodore  Lyman. 

"The  Fluorescence  and  Absorption  Spectra  of 
Uranyl  Nitrate,"  by  E.  L.  Nichols  and  Ernest 
Merritt. 

"A  Precision  Artificial  Eye,"  by  Herbert  B. 
Ives.    (By  title.) 

"A  Flicker  Photometer  Attachment  for  a  Lum- 
mer-Brodhun  Photometer  Head,"  by  E.  F.  Kings- 
bury. 

"Color  Grading  and  Color  Specifications  by 
Means  of  the  Botary  Dispersion  of  Quartz,"  by 
Iiwin  G.  Priest  and  Chauncey  G.  Peters.  (By 
titie.) 

"A  Proposed  Method  for  the  Photometry  of 
Lights  of  Different  Colors,"  by  Irwin  G.  Priest 

"On  X-ray  Wave-lengths,"  by  William  Duane 
and  F.  L.  Hunt. 

"The  X-ray  Spectrum  of  Tungsten  at  (Constant 
Potential,"  by  David  L.  Webster. 
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''Faeton  Ooveming  tiie  Darkening  of  a  Photo- 
graphic  Plate  bj  X-rajs,"  hj  J.  S.  Shearer. 

"The  Wave-length  Sensibilitj  Curve  for  Iso- 
lated CrTStale  of  fieleninm  between  200  m*  and 
450  fvs"  bj  L.  P.  Sieg  and  F.  C.  Brown. 

''The  Variation  of  Equilibrium  Ck>nduetiTit7  of 
Selenium  with  the  Inteneitj  of  lUuminationi "  bj 
F.  O.  Brown. 

''The  Effect  of  Variation  of  Temperature  on 
the  Coefficient  of  Becombination  of  Electrons  in 
Selenium  CrTstals,"  bj  Kathryn  J.  Dietreich. 

Saturday,  t  P  Jf . 

"A  Null  Method  with  Photo-electric  Cells/'  by 
F.  K.  Bichtmjer. 

"New  Tests  of  Einstein's  Photo-electric  Equa- 
tion/' by  B.  A.  Millikan. 

"Factors  Affecting  the  Belation  between  II- 
lumintition  and  Photo-dectrie  Current/'  bj  Her- 
bert E.  Ives,  Saul  Dushman  and  E.  Karrer. 

"The  Theory  of  Adsorption/'  by  Irving  Lang- 
muir. 

"The  Law  of  Stokes  and  the  Bemoval  of  Par- 
ticles from  Fluids/'  by  W.  W.  Strong. 

"lonixation  Potential  of  an  X-ray  Tube/'  by 
E.  C.  Drew.     (Introduced  by  Horace  C.  Bichards.) 

"Parson's  Magneton  Theory  of  Atomic  Struc- 
ture/' by  David  L.  Webster. 

"A  Conducting  Paint/'  by  M.  James. 

"Mechanical  Strain  and  Thermo-electric 
Power, ' '  by  Walter  P.  White. 

"Becent  Besults  and  Conclusions  Begarding 
Specific  Heats  at  Moderate  and  High  Tempera- 
tures/' by  Walter  P.  White.     (By  title.) 

"Geometrical  Tripods  and  Stands/'  by  Lyman 
J.  Briggs. 

"Changes  in  Electrical  Besistance  Accompany- 
ing Thermal  Expansion/'  by  Arthur  W.  Gray. 

"The  Ballistic  Use  of  a  Moving  Coil  Galvan- 
ometer in  Measuring  Discharges  Obeying  the  Ex- 
ponential Decay  Law/'  by  A.  G.  Worthing. 

"The  Mobilities  of  Ions  in  Air/'  by  E.  M.  Wel- 
lisch. 

"The  Effect  of  a  Magnetic  Field  on  the  Initial 
Becombination  of  the  Ions  Produced  by  X-rays/' 
by  J.  E.  M.  Jauncey.     (By  title.) 

"An  Accurate  Method  for  the  Measurement  of 
the  Conductivity  of  Electrolytes/'  by  W.  A.  Tay- 
lor and  H.  L.  Curtis.     (By  title.) 

The  thanks  of  the  society  were  extended  to  the 
Washington  members  for  the  lunch  generously  pro- 
vided on  Saturday  for  all  visiting  physicists  and 
to  the  Bureau  of  Standards  for  numerous  cour- 
tesies extended. 


On  Friday  evening  a  large  number  of  the  mem- 
bers in  attendance  dined  together  at  the  Ooemos 
Club.  This  pleasant  feature  was  arranged  for  and 
carried  out  by  Dr.  L.  J.  Briggs  of  the  Bureau  of 
Plant  Industry. 

The  attendance  at  all  sessions  was  good,  and 
there  was  considerable  profitable  discussion  of 
papers.  On  account  of  the  length  of  the  program, 
a  number  of  local  members  courteously  yielded 
their  time  to  others  and  presented  their  papers  by 
title  only. 

A.  D.  OOLB, 
BeeretarTi 


TEE  SNTOMOLOQICAL  SOCIETY  OF 

AMERICA 

The  ninth  annual  meeting  of  the  Entomological 
Society  of  America  was  held  at  the  University  of 
Pennsylvania  on  December  31,  1914,  and  January 
1,  1915,  in  affiliation  with  the  American  Associa- 
tion for  the  Advancement  of  Scioice.  The  meet- 
ings were  all  well  attended,  but  from  the  shortness 
of  the  time  and  the  amount  of  business  to  be 
transacted  several  papers  had  to  be  read  by  title. 

The  annual  public  address  was  delivered  on 
Wednesday  evening,  December  30,  at  the  Academy 
of  Natural  Sciences  by  Professor  Stephen  A 
Forbes,  of  the  University  of  Illinois,  on  the  sub- 
ject: "Ecological  Foundations  of  Applied  Ento- 
mology." At  the  same  meeting  Dr.  Henry 
Skinner,  of  the  Academy  of  Natural  Sciences,  gave 
"A  History  of  the  Entomological  Society  of 
America."  The  visiting  entomologists  were  en- 
tertained by  the  local  entomologists  at  a  smoker 
after  the  addresses. 

The  following  papers  were  presented: 

"Food  Habits  of  Some  Colorado  Aphids,"  by 
C.  P.  Gillette. 

"The  Poison  Glands  of  Aut<meri8  io  Fabr.," 
by  Cornelia  F.  Kephart. 

"Geographical  Distribution  of  Neuropteroid 
Insects,  together  with  Analysis  of  Our  Insect 
Fauna,"  by  Nathan  Banks. 

"The  Biology  of  Nymphida  maculaXii  Clemens," 
by  Paul  S.  Welch.    Bead  by  title. 

"Modification  of  Tiger-beetle  Colors  by  Tem- 
perature and  Moisture,"  by  V.  E.  Shelf ord. 

"Life-history,  Development  and  Work  of  Un- 
spotted Tentiform  Leaf -miner  of  Apple,"  by  L. 
Haseman.    Bead  by  title. 

"Pupal  Characters  Used  in  the  dasifieation 
of  the  Sphingids,"  by  Edna  Mosher.  Presented 
by  the  secretary. 
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Results  of  Twenty -Ave  Years'  Collecting  of 
the  TachinidsB,"  by  J.  M.  Aldrich. 

"Notes  on  Capsid  Life-histories,"  by  Morti- 
mer D.  Leonard. 

"Notes  on  the  Life-histories  of  Certain  Mem- 
bracidae,"  by  W.  D.  Funkhouser. 

"'A  Photographic  Becord  of  the  Development 
of  the  Female  Lepidosaphes  ulmi  Linn.,"  by  B. 
A.  Cooley. 

"On  Proper  Generic  Concepts,"  by  C.  H. 
Tyler  Townsend. 

"The  Homology  of  the  Genitalia  of  Benacus 
gr%8€tu,"  by  Anna  Grace  Newell. 

"The  Nemocera  not  a  Natural  Group  of  Dip- 
tera,"  by  Frederick  Knab. 

"Studies  on  the  Morphology  of  the  Head  and 
Mouth-parts  of  Diptera,"  by  Alvah  Peterson. 
Bead  by  title. 

"Interpretation  of  the  Codling-moth  Data 
from  Colorado,"  by  C.  P.  Gillette. 

"Modification  of  the  Color  Patterns  of  Cidn- 
dela  by  Temperature  and  Moisture,"  by  V.  E. 
Shelford.    Bead  by  title. 

"Buggestions  for  Discovering  Affinity  and 
Phylogeny,"  by  Nathan  Banks. 

"Insect  Notes  from  Colorado,"  by  C.  P.  Gil- 
lette. 

"The  Modification  of  the  Subcostal  Vein  in  the 
Wings  of  Insects,"  by  Alex.  D.  MacGillivray. 
Bead  by  title. 

"The  Olfactory  Sense  of  Coleoptera,"  by  N.  E. 
Mclndoo. 

"The  Ecology  of  Plague,"  by  James  Zetek. 
Bead  by  title. 

"Importance  of  Observations  Apparently  Un- 
important," by  F.  M.  Webster.    Bead  by  title. 

"Life-history  Studies  on  the  Cercopidae  and 
JassidsB,"  by  Herbert  Osborn. 

"An  Insect  Enemy  of  the  Four-lined  Leaf- 
bug,"  by  C.  B.  Crosby.    Bead  by  title. 

The  greater  part  of  the  morning  of  the  first  was 
devoted  to  the  business  meeting  at  which  was  re- 
ported the  election  of  Bev.  Charles  J.  S.  Bethune, 
Professor  John  Henry  Comstock,  Professor 
Charles  Henry  Femald  and  Mr.  Eugene  Amandus 
Schwarz  as  honorary  fellows. 

The  following  members  were  elected  as  fellows: 
Nathan  Banks,  J.  Chester  Bradley,  W.  E.  Brit- 
ton,  C.  T.  Brues,  H.  T.  Femald,  Glenn  W.  Her- 
riek,  J.  S.  Hine,  O.  A.  Johannsen,  A.  L.  Melander, 
A.  P.  Morse,  P.  J.  Parrott,  Edith  M.  Patch,  A. 
L.  Quaintance,  J.  A.  G.  Behn,  W.  A.  Biley,  Annie 


Trumbull  Slosson,  E.  M.  Walker,  H.  F.  Wickham 
and  E.  B.  Williamson. 

One  of  the  most  important  features  of  the  meet- 
ing was  the  establishment  of  the  Thomas  Say 
Foundation.  A  serial  for  the  publication  of  works 
dealing  with  American  systematic  entomology  of 
such  size  as  to  preclude  of  their  publication  in  the 
ordinary  channels.  The  publication  was  placed  in 
the  charge  of  a  temporary  committee  consisting  of 
J.  M.  Aldrich,  Nathan  Banks,  Morgan  Hebard, 
E.  P.  Van  Duzee  and  Alex.  D.  MacGillivray. 

The  following  officers  were  elected  for  1915: 

President — Professor  Lyman  V.  Kellogg,  Leland 
Stanford  Junior  University. 

First  Vice-president — Professor  James  S.  Hine, 
Ohio  State  University. 

Second  Vice-president — ^Mr.  J.  M.  Aldrich,  U.  S. 
Bureau  of  Entomology. 

Secretary-treasurer — Alex.  D.  MacGillivray,  Uni- 
versity of  Hlinois. 

Additional  Members  of  the  Executive  Com- 
mittee— Mr.  C.  T.  Brues,  Bussey  Institution;  Pro- 
fessor William  A.  Biley,  Cornell  University;  Pro- 
fessor T.  D.  A.  Cockerell,  University  of  Colorado; 
Mr.  J.  A.  G.  Behn,  Philadelphia  Academy  of  Nat- 
ural Sciences,  and  Professor  A.  L.  Melander, 
Washington  Agricultural  College. 

Member  of  Committee  on  Nomenclature — ^Nathan 
Banks,  U.  S.  Bureau  of  Entomology. 

The  society  decided  to  hold  a  summer  meeting 

in  August  at  San  Francisco  in  affiliation  with  the 
American  Association  and  the  annual  meeting  in 
December  at  Columbus. 

Alex.  D.  MacGillivbay, 

Secretary 


INDIANA  ACADEMY  OF  SCIENCE 
The  Indiana  Academy  of  Science  held  its 
thirtieth  annual  meeting  in  Indianapolis,  Decem- 
ber 4-5.  The  attendance  was  the  largest  and  the 
interest  the  greatest  in  many  years.  Over  100  new 
members  were  added  to  the  roll  this  year.  The 
following  papers  were  presented: 

"Science  in  Its  Belation  to  Conservation  of 
Human  Life,"  address  by  the  retiring  president, 
Mr.  Severance  Burrage. 

Symposium:  Some  Scientific  and  Practical  Aspects 
of  the  Problem  of  Feeble-mindedness. 

"The  Feeble-minded  Family,"  by  Amos  W. 
Butler. 

"The  Problem  of  Feeble-mindedness, "  by  Dr. 
G.  S.  Bliss. 

"The  Feeble-minded  and  Delinquent  Boy,"  by 
Dr.  F.  E.  Paschal. 

"The  Feeble-minded  and  Delinquent  Girl,"  by 
Dr.  E.  E.  Jones. 

"Feeble-mindedness  in  the  Public  School,"  by 
Miss  Katrina  Myers. 

"The  Alcohol  Problem  in  the  Light  of  Coni- 
osis,"  by  Bobert  Hessler. 
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'*Cold  Storage,  Practical  Conservation/'  bj  H. 
£.  Barnard. 

"Changing  Conditions  among  the  Cumberland 
Plateau  Mountain  People"  (lantern),  bj  Bernard 
H.  Schoekel. 

"The  Conservation  of  Energy,"  hj  Arthur  L. 
Foley. 

"Agriculture  in  Southern  Indiana,"  by  C.  G. 
PhiUips. 

"The  Chief  Beason  for  the  Migration  of  Our 
Birds, "  by  D.  W.  Dennis. 

"An  Aeration  Apparatus  for  Culture  Solutions," 
with  charts,  by  Paul  Weatherwax. 

"Antagonism  of  B.  fluoreacens  and  B.  typhomu 
in  Culture,"  by  P.  A.  Tetrault. 

"Notes  on  the  Distribution  of  the  Forest  Trees 
of  Indiana,"  by  Stanlev  Coulter. 

"A  New  Enemy  of  the  Black  Locust,"  by 
Glenn  Culbertson. 

"The  Parasitic  Funei  Attacking  Foreft  Trees  in 
Indiana,"  by  Geo.  N.  Hoifer. 

"A  New  Disease  of  Viola  eucullaia"  (lantern), 
by  H.  W.  Anderson. 

"Oatsmut  in  Indiana,"  bv  F.  J.  Pipal. 

"Weed  Seeds  in  Soil,"  by  F.  j.  Pipal. 

"Additions  to  Indiana  Flora,"  by  (Thas.  C. 
Deam. 

"Some  Peculiarities  in  Bpirogyra  dubia,'*  by 
Paul  Weatherwax. 

"Stomata  of  TrilUum  nwole,"  by  F.  M.  An- 
drews. 

"Final  Beport  on  Cross  Pollination  of  Com," 
by  M.  L.  Fisner. 

"The  Primrose-leaved  Violet  in  White  County" 
(charts  and  specimens),  by  Louis  F.  Heimlich. 

"Continuous  Bust  Propagation  without  Sexual 
Beproduction, "  by  C.  A.  Ludwig. 

"Correlation  of  Certain  Long-cycled  and  Short- 
cycled  Busts,"  by  H.  C.  Travelbee. 

"Some  Species  of  Nummularia  Common  in 
Indiana,"  by  C.  E.  O'Neal. 

* '  The  Genus  BoaeUinia  in  Indiana, ' '  by  Glenn  B. 
Bamsey. 

" Cultivating  and  Breeding  Medicinal  Plants" 
(lantern),  by  Fred  A.  Miller. 

"Some  Large  Botanical  Problems,"  by  J.  C. 
Arthur. 

"The  Alba  Gehre  Collection  of  Birds'  Eggs  in 

le  Museui 
E.  Enders. 

'  *  A  Study  of  the  Maturation  Period  in  the  Mole- 
cricket"  (blackboard),  bv  F.  Payne. 

"Note  on  a  Peculiar  N'esting  Site  of  Chimney 
Swift,"  by  Glenn  Culbertson. 

"Mosaics  in  Drosophila  ampelophila* *  (chart), 
by  Horace  M.  Powell. 

"New  Mutations  in  the  Genus  BrosophUa  and 
their  Behavior  in  Heredity"  (chart),  by  Boscoe 
B.  Hyde. 

"Notes  on  Indiana  Earthworms,"  by  H.  V. 
Heimburger. 

"Insects  of  the  Between-tides  Zone,"  by  Chas. 
H.  Amdt. 

"Regeneration  in  Saoartia,"  by  D.  W.  Davis. 

"The  Kelation  of  Birds  to  Aquatic  Life  as  Ex- 
emplified bv  Observation  and  Studies  made  at 
Lake  Maxinkuckee, ' '  by  Barton  W.  Evermann. 


(< 


the  Museum  of  Purdue  Universitv 


Birds'  Egi 
,"  by  Ho 


oward 


The  Beptiles  and  Batrachians  of  the  Lake 
Maxinkuckee  Besrion,"  bv  Barton  W.  Evermann. 

"A  Physical  and  Biolo^cal  Survey  of  Lake 
Maxinkuckee,"  by  Barton  W.  Evermann. 

"The  Quantitative  Determination  of  Copper," 
by  W.  M.  Blanchard. 

"The  Alundum  Crucible  as  a  Substitute  for  the 
Gooch  Crucible,"  by  George  L.  Clark. 

"Some  Becent  Work  in  Dairy  Chemistry,"  by 
Georffe  Spitser. 

"AnalyBis  of  Zirconium  Minerals,"  by  James 
Browu. 

"Correlation  of  High  School  and  College  Chem- 
istry," James  Brown. 

"Chemical  Composition  of  Virgin  and  Cropped 
Indiana  Soils,"  by  S.  D.  Conner. 

< '  Sewage  Disposal ' '  (lantern) ,  by  Charles  Bross- 
mann. 

' '  Eixtension  of  Empirical  Curve  by  the  Addition 
of  Estimated  Values  to  a  Series  of  Observations" 
(chart),  by  Albert  Smith. 

"Tar-forming  Temperatures  of  American 
Coals"  (charts),  by  O.  C.  Berry. 

*  *  Shawnee  Mound,  Tippecanoe  County,  A  Glacial 
Alluvial  Cone"  (charts  and  photographs),  by  Wil- 
liam A.  McBeth. 

"Flood  Prevention  in  Indiana,"  by  W.  H.  Hatt 

"  Stratigra^hic  Correlation  of  the  Outcrop  at 
Spades,  Indiana,"  by  H.  N.  Coryell. 

"Pennsylvania  Fossil  Plants  of  the  Blooming- 
ton  Quadrangle,"  by  J.  F.  Jackson. 

"Preliminary  Geological  History  of  Dearborn 
County,"  by  A.  J.  Bigney. 

"Notes  on  the  Cause  of  Asterism  in  'Staro- 
lite'  "  (Asteriated  Quartz)  (charts  and  speci- 
mens), by  J.  W.  Beede. 

"The  Mississinnian  Section  of  Monroe  County" 
(charts),  by  J.  W.  Beede. 

"The  Flatwoods  Begion  of  Owen  and  Monroe 
Counties,  Indiana,"  by  Clyde  A.  Malott. 

"Mechanical  Device  for  Testing  Mersenne 
Numbers  for  Primes,"  by  Thomas  E.  Mason. 

"Some  Properties  of  Binomial  Coefficients,"  by 
A.  M.  Kenyon. 

"The  Watertown,  S.  D.,  Tornado  of  June  23, 
1914,"  by  J.  Gladden  Button. 

*  *  A  New  Lantern  and  Projector ' '  (lantern) ,  bj 
Arthur  L.  Foley. 

"Some  Text-book  Inconsistencies,"  by  Arthur 
L.  Foley. 

"The  Mechanism  of  Light  and  Heat  Badia- 
tions,"  by  James  £.  Weyant. 

"A  Simple  Form  for  the  Carey  Foster  Bridge" 
(lantern),  by  J.  P.  Naylor. 

"The  Change  of  the  Badioactivity  of  Certain 
Springs"  (lantern),  by  B.  B.  Bamsey. 

"Badioactivity  of  Spring  Water"  (lant«m), 
by  B.  B.  Bamsey. 

"A  Badioactive  Electroscope"  (lantern),  by 
Edwin  Morrison. 

"Some  Besults  of  the  Indiana  University  Lake 
Survey,"  by  Will  Scott. 

"Bieport  on  Nett  Lake,"  by  A.  B.  Beagan. 

*  *  Universal  Cement  Fence-Post, "  by  F.  W.  Gott- 
lieb. 

A.    J.    BlONEY, 

Secretary 
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BEFOBE  AND  AFTEB  LISTEB^ 
LECTURE    I,    '^BEFORE   LISTER " 

On  July  1,  1861, 1  entered  the  service  of 
the  State  of  Massachusetts  as  assistant  sur- 
geon of  the  Fifth  Massachusetts,  and  on 
July  4  was  sworn  into  the  service  of  the 
United  States  in  the  shadow  of  yonder 
capitol.  On  August  1 1  was  honorably  dis- 
charged and  resumed  my  medical  studies 
at  the  Jefferson  Medical  College.  Strange 
as  it  now  seems,  when  assistant  surgeon  I 
was  not  yet  a  graduate  in  medicine.  As  an 
evidence  of  the  loose  way  in  which  medical 
and  military  matters  were  then  conducted, 
I  was  actually  appointed  without  any  exam- 
ination whatever. 

After  graduating  in  March,  1862, 1  again 
entered  the  service  in  May,  after  an  exam- 
ination, and  was  ordered  to  the  Eckington 
Hospital  in  the  then  outskirts  of  Washing- 
ton. Shortly  afterwards  I  was  ordered  to 
fit  up  two  churches  as  hospitals  and  to  have 
them  ready  in  five  days.  It  was  5  p.m.  on 
a  Saturday  afternoon. 

People  sometimes  imagine  that  a  practising 
physician  can  be  transformed  into  an  army  sur- 
geon merely  by  putting  a  uniform  on  him.  I  was 
not  lacking  in  ordinary  intelligence  and  was  wiU- 
ing  to  work,  but  I  was  utterly  without  training. 
To  get  those  two  churches  ready  as  hospitals  I  had 
to  have  beds,  mattresses,  sheets,  pillow-cases, 
chairs,  tables,  kitchen  utensils,  knives,  forks, 
spoons,  peppers  and  salts,  all  sorts  of  crockery 
and  other  necessities  for  a  dining-room,  all  the 
drugs,  appliances  and  instruments  needed  for  two 
hundred  sick  and  wounded  men ;  I  needed  orderlies, 
cooks  and  the  endless  odds  and  ends  of  things 
which  go  to  make  up  a  well-organized  hospitaL  I 
did  not  know  how  to  get  a  single  one  of  these 
requisites.    As  to  drugs,  I  did  not  know  whether 

iTwo  lectures  before  the  IT.  S.  Army  Medical 
School,  Waahington,  D.  C,  April  27  and  28,  1915. 
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to  order  six  ounces  or  a  gallon  of  laudanum,  an 
ounee  or  two  or  a  pound  or  two  of  opium,  and  I  was 
in  utter  darkness  as  to  the  mode  of  getting  any  of 
the  other  things  from  a  teaspoon  to  a  cook.  How- 
ever, I  inquired  and  as  soon  as  I  learned  how,  I 
set  myself  to  work.  For  two  nights  I  slept  only 
about  three  hours  eaeh,  and  I  had  the  satisf  aetion 
of  reporting  to  Dr.  Letterman  at  the  end  of  three 
days,  instead  of  five,  that  I  was  ready.  On  the 
fourth  day  I  had  one  hundred  wounded  men  in 
each  hospital.^ 

I  congratulate  you  in  this  more  enlight- 
ened age  and  as  students  in  this  fine  school 
where  you  are  trained  and  drilled  in  mat- 
teis  which  we  had  to  cope  with  in  our 
stumbling  way,  by  dint  of  desperately  hard 
work,  without  guidance,  often  learning  only 
by  our  bitter  mistakes. 

We,  the  few  surgeons  still  surviving  those 
momentous  four  years,  may  well  say  to  you 
Morituri  salutamus. 

I  have  been  so  very  fortunate  as  to  live 
during  the  whole  period  of  the  greatest 
revolution  surgery  has  ever  passed  through* 
How  strange  seem  these  words  of  Erichsen, 
the  then  foremost  London  surgeon  and 
Lister's  early  chief  at  University  College 
Hospital  uttered  in  1874,  just  as  surgery 
was  on  the  eve  of  its  very  greatest  triumph. 

Surgery  in  its  mechanical  and  manipulative 
processes,  in  its  art  in  fact,  is  approaching,  if  it 
has  not  already  attained  to,  something  like  finality 
of  perfection.* 

Anesthesia  in  1846  and  1847  had  robbed 
operations  of  the  terror  of  agonizing  pain. 
Quick,  ''slap-dash  surgery" — ^a  necessity 
before  the  days  of  anesthesia — then  gave 
way  to  delicate,  painstaking,  artistic  sur- 
gery. Antiseptics  thirty  years  later  relieved 
the  patients  from  the  terrors  of  death  and 
gave  to  the  surgeon  restful  nights  and 
joyous  days. 

Hence  when  I  received  the  kind  invita- 
tion to  address  you  it  seemed  to  me  that  I 
could  possibly  render  you  some  service  by 

*Keen,  ''Addresses  and  Other  Papers,"  1905, 
p.  424. 
■  Wrench,  "Lister's  Life  and  Work,"  p.  281. 


describing  the  state  of  surgery '  *  Before  and 
After  Lister,"  since  my  testimony  would 
be  that  of  an  eye  witness. 

When  the  Apostle  Paul  was  about  to  be 
bound  and  scourged  you  remember  that  he 
claimed  immunity  as  a  Roman.  "With  a 
great  sum  obtained  I  this  freedom,"  ex- 
plained the  chief  captain.  "But  I,"  said 
the  Apostle,  with  justifiable  pride,  "was 
free  bom."  "With  a  great  sum"  of  the 
most  strenuous  labor  the  men  of  my  genera- 
tion acquired  the  knowledge  and  the  skill 
and  the  immense  satisfaction  of  the  anti- 
septic and  aseptic  era — ^but  you,  you  are 
"free  bom"  and  have  entered  into  a  right- 
ful heritage  from  your  fathers.  "Before 
Lister"  and  "After  Lister"  in  the  surgical 
calendar  are  the  equivalents  of  "b.c."  and 
"a.d."  of  our  conunon  chronology. 

Modem  military  surgery  may  be  said  to 
begin  with  Ambroise  Par6  in  the  middle  of 
the  sixteenth  century.  Gunpowder,  though 
long  known,  had  been  used  in  warfare  to 
any  large  extent  for  only  a  few  decades. 
The  belief,  shared  fully  by  Par6  himself, 
that  such  wounds  were  "poisoned,"  was 
universal.  Treatment  was  directed  to  the 
destruction  of  the  supposed  poison  by  pour- 
ing boiling  oil  and  hot  pitch  into  such 
wounds.  In  the  heat  of  his  anger  at  the 
inhumanity  of  the  new  weapons  he  says  in 
his  preface  to  Book  XI.,  "Of  wounds  made 
by  gunshot  and  other  fiery  Engines  and 
all  sorts  of  Weapons"  :* 

I  think  the  deviser  of  this  deadly  Engin  hath  this 
for  his  reeompence  that  his  name  should  be  hidden 
by  the  darkness  of  perpetual  ignorance  as  not 
meriting  for  this  his  most  pemitious  Invention 
Any  Mention  from  Posterity. 

Yet  with  a  curious  inconsistency  he  imme- 
diately gives  the  name  of  a  Qerman  monk 
as  the  "deviser." 

«"The  Works  of  that  Famous  Ghirurgeon  Am- 
brose Parey,"  translated  by  Th.  Johnson,  Los- 
don,  1678,  p.  270. 
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Listen  to  his  quaint  story  of  how  lie  dis- 
covered that  gunshot  wounds  were  not 
poisoned.    In  1536 

it  chanced  on  a  time  that  \>j  reason  of  the  multi- 
tude that  were  hurt  I  wanted  this  Oil  Cojl  of 
Elders  Scalding  hot  with  a  little  Treacle  mixed 
therewith"].  Now  because  there  were  some  few 
left  to  be  dressed  I  was  forced  .  .  .  that  I  might 
not  leave  them  undrest  to  apply  a  digestive  made 
of  the  yolk  of  an  egg,  Oil  of  Boses  and  Turpen- 
tine. I  could  not  sleep  all  that  night  for  I  was 
troubled  in  mind,  and  the  dressing  of  the  preced- 
ent day  (which  I  judged  unfit),  troubled  my 
thoughts;  and  I  feared  that  the  next  day  I  should 
find  them  dead,  or  at  the  point  of  death  by  the 
poison  of  the  wounds.  .  .  .  Therefore  I  rose  early 
in  the  morning.  I  visited  my  Patients  and  be- 
yond expectation  I  found  such  as  I  had  dressed 
with  a  digestive  only,  free  from  vehemency  of 
pain,  to  have  had  a  good  rest  and  that  their 
wounds  were  not  inflamed  .  .  .  but  .  .  .  the  others 
that  were  burnt  with  the  Scalding  Oyl  were  fever- 
ish tormented  with  much  pain  .  .  .  and  swoln. 
When  I  had  many  times  tried  this  in  divers  others, 
I  thought  this  much,  that  neither  I  nor  any  other 
should  ever  cauterize  any  wounded  with  Gun- 
8hot.s 

But  he  still  advocated  the  actual  cautery 
for  arresting  hemorrhage  even  down  to 
early  in  1552.  But  later  in  that  same  year 
he  changed  his  practise  and  thus  describes 
his  introduction  of  the  ligature — a  famous 
advance. 

I  confess  here  freely  and  with  great  regret  that 
heretofore  my  practise  has  been  entirely  different 
from  that  which  I  describe  at  present  after  ampu- 
tations. ...  I  advise  the  young  surgeon  to  aban- 
don such  cruelty  and  inhumanity  and  follow  this 
better  method.  .  .  .  Having  several  times  seen  the 
suture  of  veins  and  arteries  for  recent  wounds 
which  were  attended  by  hemorrhage  I  have 
thought  that  it  might  be  well  to  do  the  same  after 
the  amputation  of  a  limb.  Having  consulted  in 
reference  to  this  matter  with  Etienne  de  la 
Bivifere,  Ordinary  Surgeon  to  the  King,  and  other 
surgeons  sworn  of  Paris,  and  having  declared  my 
opinion  to  them,  they  advised  that  we  should  make 
the  experiment  [espreuve]  on  the  first  patient  that 
we  had,  but  [note  his  cautious  uncertainty]  but 
we  would  have  the  cautery  all  ready  in  case  of  any 

s  Johnson's  "Par6,"  p.  272. 


failure  of  the  ligature.  I  have  done  this  on  the 
person  of  a  postilion  named  Pirou  Garbier,  whose 
right  leg  I  cut  off  .  .  .  following  a  fracture.* 

At  the  Siege  of  Danvilliers^  also  in  1552 
he  records  the  amputation  of  the  leg  of  a 
gentleman  in  the  suite  of  M.  de  Bohan 
"without  applying  the  actual  cautery." 
In  another  place^  Par6  says  that  he  was 
taught  this  new  method  "by  the  special 
favor  of  the  Sacred  Deity."  He  also  refers 
to  Galen 's  advocacy  of  the  ligature.  After 
many  trials,  Par^  definitely  adopted  the 
ligature  and  "bid  eternal  adieu  to  all  hot 
Irons  and  Cauteries. ' ' 

He  does  not  seem  to  have  lost  sleep  over 
the  ligature  as  he  did  sixteen  years  before 
when  he  abandoned  the  boiling  oil  and  the 
hot  pitch.  Both  were  experiments  on 
human  beings.  "Human  vivisection" 
would  have  been  the  outcry  of  a  sixteenth- 
century  antivivisection  society.  But  had 
he  or  some  successor  not  made  these  experi- 
ments we  should  still  be  filling  gunshot 
wounds  with  boiling  oil  and  hot  pitch  and 
searing  amputation  flaps  with  the  actual 
cautery.  How  much  greater  a  boon  to 
humanity  it  would  have  been  if  years  earlier 
instead  of  experimenting  in  both  cases  on 
human  beings  first,  Par6  had  experimented 
on  a  few  animals  to  determine  whether  gun- 
shot wounds  were  poisoned  and  whether  the 
ligature  or  the  cautery  was  the  best  means 
of  arresting  hemorrhage. 

We  can  also  incidentally  learn  how  the 
doctrine  of  euthanasia  was  applied  in 
Park's  time  in  the  case  of  the  desperately 
wounded  by  the  following  incident. 

In  his  first  campaign,  entering  a  stable 
where  he  expected  to  put  up  his  own  and 
his  man's  horses,  Par6 

eMalgaigne's  *'Par€,"  Chap.  XXVI.,  pp. 
227,  230. 

TMalgaigne's  <<Par«/'  HI.,  698. 

8  Johnaon^s  <'Par«,"  London,  1678,  Book  XII., 
Ohap.  XXrV.,  p.  306. 
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found  four  dead  toldien  and  tliree  propped  against 
the  wall,  their  features  all  changed,  and  they 
neither  saw,  heard  nor  spake,  and  their  clothes 
were  still  smouldering  where  the  gun-powder  had 
burnt  them.  As  I  was  looking  at  them  with  pitj 
there  came  an  old  soldier  who  asked  me  if  there 
was  any  way  to  cure  them.  I  said  no,  and  then  he 
went  up  to  them  and  cut  their  throats  gently  and 
without  ill  will  toward  them.* 

Leaping  over  three  and  a  half  centnrieB 
of  only  moderate  prog^ress,  let  us  next  con- 
sider the  state  of  surgery  a  hundred  years 
ago.  No  better  representative  perhaps 
could  be  chosen  than  John  Bell,  the  pro- 
fessor of  surgery  in  Edinburgh,  whose 
''Discourses  on  the  Nature  and  Cure  of 
Wounds"  had  reached  a  third  edition  in 
1812,  and  his  ''Principles  of  Surgery"  a 
new  edition  in  1826,  to  which  his  brother, 
Sir  Charles  Bell,  also  contributed* 

In  the  former  he  states  that  tents  or 
setons  were  much  in  use  and  the  surgeons 
"were  quite  delighted  with  seeing  prodigi- 
ous quantities  of  matter  spouting  out  when 
they  drew  their  spigot  away"  (p.  299), 

As  to  abdominal  wounds  he  says: 

Having  put  it  down  as  a  prognostic,  which  is  but 
too  well  confirmed,  by  much  melancholy  experi- 
ence, that  wounds  of  the  belly  are  mortal,  there 
is  no  reason  why  we  should,  in  recording  our 
cases,  take  any  note  of  a  man  having  died  after 
sueh  a  wound.  Death  from  such  a  wound  is  a 
daily  and  expected  occurrence  and,  therefore,  is 
not  marked;  but  if  we  find  that  a  man  has  es- 
caped, are  we  not  to  record  every  such  escape  f 
(p.  313). 

Per  contra,  to-day  recovery  has  been 
achieved  after  19  wounds  of  the  abdominal 
viscera  I 

He  considers  wounds  of  the  joints  also 
as  mortal,  and  amputations  even  in  the  most 
favorable  circumstances  did  not  heal  under 
four,  five  or  six  months  1 

In  his  "Principles  of  Surgery"**  he 

•  Paget 's  ''Ambroise  Par«,"  p.  31. 

10  John  Bell's  "Principles  of  Surgery,"  new 
edition,  with  comments  by  Charles  Bell,  London, 
1826,  p.  86. 


pictures  the  wards  of  a  hospital  as  follows : 
You  look 

upon  limbs  variously  wounded,  but  aU  of  them 
lying  out,  swollen,  suppurating,  fistulous,  rotting 
in  their  own  filth,  having  carious  bones,  bleeding 
arteries  and  a  profusion  of  matter;  the  patirats 
exhausted  in  the  meanwhile,  with  diarrhea,  fever 
and  pain. 

Again  he  refers  to  a  wounded  limb  as 
"soaking  in  suppuration"  and  again,  of  its 
"lying  in  a  slush  of  matter  and  foul 
poultices." 

He  relates  the  case  of  an  officer  under 
the  care  of  Ouerin,  a  French  surgeon. 
He  was  wounded  by  a  ball  which  had 
broken  the  fifth  rib  twice  and  traversed  the 
entire  chest.  After  dilating  the  wounds, 
Gu^rin  introduced  a  seton  ["a  great  strap 
of  coarse  linen"], 

which,  of  course,  went  across  the  breast  as  a  bow- 
string crosses  a  bow,  and  this  seton  he  continued 
to  draw  with  a  perseverance  which  is  truly  won- 
derful from  the  first  day  to  the  thirty-eighth  day 
of  the  wound;  during  all  of  which  time  the  pa- 
tient's sufferings  were  dreadful  (p.  458). 

In  fifteen  days  the  patient  was  bled  twenty- 
six  times.  After  the  removal  on  the  thirty- 
third  day  of  a  splinter  of  bone,  which  had 
been  imbedded  in  the  lung,  the  patient, 
strange  to  say,  recovered  both  from  the 
wound  and  from  the  surgeon.  It  is  not  to 
be  wondered  at  that  Bell  condemns  such 
treatment.  But  it  existed  in  the  practise 
of  reputable  surgeons. 

Erysipelas,  tetanus,  pyemia,  septicemia 
were  rife.  Hospital  gangrene  was  endemic 
in  many  if  not  most  hospitals,  due  to  inevi- 
table infection  in  practically  every  wound. 
Veritable  epidemics  were  frequent  Is  it 
any  wonder  that  it  had  always  been  present 
for  nearly  two  hundred  years  in  the  Hotel 
Dieu  in  Paris  when  there  were  often  from 
two  to  six  patients  (and  such  patients!)  in 
one  bed  t  Passing  along  the  streets  of  Paris 
even  during  the  Crimean  War*^  "one  could 

"Wrench's  "Life  of  Lord  Lister,"  p.  239. 
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recognize  at  a  distance  a  surgical  hospital 
owing  to  the  stench  of  the  human  putrid- 
ity it  contained."  In  the  surgical  wards, 
''no  matter  how  well  ventilated,  there  was  a 
fetid  sickening  odor"  up  to  the  days  of 
Lister  himself,  wrote  Sir  Hector  Cameron, 
Lister's  house  surgeon  in  Glasgow.  Death 
always  stalked  grimly  behind  the  surgeon. 

Secondary  hemorrhage,  tetanus,  erysipelas,  sep- 
ticemia, pyemia  and  hospital  gangrene  were  never 
all  absent  .  .  .  and  at  times  pyemia  and  hospital 
gangrene  became  alarmingly  epidemic.i^ 

After  vividly  describing  the  ravages  of 
hospital  gangrene  Bell  then  vehemently 
asks: 

What,  then,  is  the  surgeon  to  dot  Is  he  to  try 
experiments  with  ointments  and  plasters  while  the 
men  are  dying  around  himf  Is  he  to  seek  for 
washes  and  dressings  to  cure  such  a  disease  as  thisf 
Is  he  to  expend  butts  of  wine  contending,  as  it 
were,  against  the  elements?  No  I  Let  him  bear 
this  always  in  mind,  that  no  dressings  have  ever 
been  found  to  stop  this  ulcer,  that  no  quantities  of 
wine  or  bark  which  a  man  can  bear  have  ever  re- 
tarded this  gangrene;  let  him  bear  in  mind  that 
this  is  a  hospital  disease,  that  without  the  circle  of 
the  infected  walls  the  men  are  safe;  let  him,  there- 
fore, hurry  them  out  of  this  house  of  death;  let 
him  change  the  wards,  let  him  take  possession  of 
some  empty  house  and  so  carry  his  patients  into 
good  air;  let  him  lay  them  in  a  schoolroom,  a 
church,  on  a  dunghill,  or  in  a  stable ;  let  him  carry 
them  anywhere  but  to  their  gravea^' 

To-day  we  do  not  even  know  the  bacte- 
riology of  this  foul  disease.  I  saw  many 
cases  of  it  during  the  Civil  War,  but  since 
1865  I  have  never  seen  a  single  case.  There 
has  been  no  opportunity  to  discover  its 
germ  if,  as  is  probable,  it  is  a  germ  disease. 
Lister  made  its  return  impossible. 

But  let  us  come  down  next  to  the  period 
immediately  before  Lister's  work. 

You  can  not  do  better  than  read  that  re- 
markable and  revolutionary  paper  entitled 

12  Cameron,  British  Medical  Jl.,  Dec.  13,  1902, 

p.  1844. 

i»Bcll,  "Principles  of  Surgery,"  1826,  I.,  p. 

149. 


''Hospitalism"  by  Sir  James  T.  Simpson, 
of  Edinburgh,  published  in  1867.^*  It  was  a 
bombshell  whose  explosion  aroused  the  pro- 
fession as  hardly  any  other  paper  in  my 
lifetime.  The  controversy  was  bitter  and 
widespread.  Fortunately,  antisepsis  came 
dose  upon  its  heels  and  has  forever  done 
away  with  such  a  disgrace. 

Simpson  collected  the  statistics  of  the  ob- 
stetrical mortality  in  hospitals  and  in  homes 
with  the  following  startling  result. 

Of  888,302  women  delivered  in  hospitals,  30,394 

died  or  1  in  29 — 3.4  per  cent. 
Of  934,781  delivered  at  home,  4,045  died,  or  1  in 

212 — 0.47  per  cent. 

The  reason  for  the  greatly  increased 
mortality  in  maternity  hospitals — over  seven 
times  greater  than  in  individual  homes — 
was  chiefly  puerperal  fever.  After  Oliver 
Wendell  Holmes  (1843)  and  Semmelweiss 
(1861)  had  attacked  the  evil,  Pasteur 
finally  in  1879  showed  its  bacteriological 
cause  and  gave  it  the  coup  de  grace. 

The  0.47  per  cent,  of  Simpson's  home 
cases  has  been  reduced  to  0.15  per  cent,  and 
even  0.08  per  cent,  in  the  maternity  hos- 
pitals of  to-day. 

But  his  chief  assault  was  upon  the  sur- 
geons. He  analyzed  the  four  main  amputa- 
tions— ^arm,  forearm,  thigh  and  leg — and 
excluded  amputations  at  joints  and  all  the 
minor  amputations  (fingers,  toes,  etc.). 

Of  2,089  snch  amputations  in  hospitals,  855  died, 

or  41  per  cent. 
Of  2,098  in  country  practise,  222  died,  or  10.8  per 

cent. 

The  latter  were  collected  from  374  countiy 
practitioners,  thus  eliminating  the  personal 
equation.  The  difference  was  clearly  due 
to  the  crowding  and  lack  of  sanitation  in 
the  hospitals  of  that  day. 

He  gives  two  very  interesting  tables. 
The  first  is  most  instructive  in  showing  the 

i« Simpson's  Works,  Vol.  II.,  p.  345. 
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results  in  the  then  unsanitary  state  of  all 
hospitals. 

Mortality  After  the  Four  Selected  Amputatiom  tfi 
Proportion  to  the  Kwnher  of  Beds  in 
the  Eoepitali 

In  the  large  ParisLan  hospitals  ...  .62  in  100  die 
In  British  hospitals  with  300  to  600 

beds   41  in  100  die 

In  British  hospitals  with  300  to  201 

beds   30  in  100  die 

In  British  hospitals  with  200  to  101 

beds   23  in  100  die 

In  British  hospitals  with  100  to  26 

beds   18  in  100  die 

In  British  hospitals  with  25  beds  or 

less    14  in  100  die 

In  isolated  rooms  in  country  practise.   11  in  100  die 

In  the  second  he  tabulates  the  mortality  ac- 
cording to  the  experience  of  the  operator. 

Death  Bate  After  the  same  Four  Amputations  in 

Accordance  with  the  Experience  of  the 

S7i  Operators 

Those  who  had  done  less  than  6  ampu- 
tations   lost  1  in   7 

Those  who  had  done  from  6  to  12  ampu- 
tations   lost  1  in   9 

Those  who  had  done  12  or  more  ampu- 
tations    lost  1  in  12 

What  an  argument  for  the  necessity  for 
a  year  in  a  hospital  for  the  recent  graduate 
before  allowing  him  full  liberty  of  action ! 

In  France  matters  were  as  bad  if  not  even 
worse.  T.  Holmes  and  Bristowe  in  1861 
had  found  that  in  Paris,  of  102  of  the  four 
amputations  in  question,  67  died,  a  mortal- 
ity of  65.7  per  cent.,  or  two  out  of  every 
three.  Out  of  1,656  amputations  in  the 
Paris  hospitals  collected  by  Malgaigne  and 
Tr61at  803  died,  48.5  per  cent.,  almost  one 
in  every  two  (Simpson,  p.  291). 

To-day,  how  entirely  changed  is  all  this, 
listerism  has  transformed  what  Bell  well 
called  ''Houses  of  Death"  into  ''Havens  of 
Safety."  No  home,  however  wealthy  its 
inmate,  can  be  as  sanitary,  as  surgically 
clean  or  give  as  good  results  as  a  modem 
hospital. 


The  best  evidence  of  the  truth  of  this 
statement  I  can  give  you  is  the  statistics  of 
Dr.  W.  L.  Estes,"  of  South  Bethlehem, 
Pennsylvania.  They  are  of  especial  value 
in  that  they  are  the  statistics  of  the  same 
surgeon  in  the  same  hospital  and  on  the 
same  class  of  patients.  He  reports  the  re- 
sult in  724  major  amputations.  In  616 
single  amputations  there  were  28  deaths,  a 
mortality  rate  of  4.54  per  cent.  Of  469  of 
the  four  selected  amputations,  25  died,  a 
mortality  of  5.3  per  cent.  Of  synchronous 
double,  triple  and  one  quadruple  amputa- 
tion, many  of  them  complicated  with  other 
wounds  and  operations,  there  were  108,  with 
19  deaths,  a  mortality  of  only  18  per  cent 
It  is  very  noticeable  that  in  an  earlier  paper 
in  1894  in  which  he  had  reported  the  first 
46  cases  of  synchronous  double,  triple  and 
quadruple  and  complicated  amputatioos, 
there  were  13  deaths,  28.3  per  cent.,  whereas 
from  1894  to  1913  in  the  last  62  such  cases 
there  were  only  six  deaths,  a  mortality  of 
9.6  per  cent,  showing  again  the  value  of 
still  larger  experience  even  to  an  already 
experienced  surgeon.  In  the  second  series 
there  was  no  quadruple  amputation. 

But  as  officers  of  the  Medical  Corps  of 
the  Army  you  will  be  especially  interested 
in  the  facts  as  to  military  surgery  before 
and  after  Lister.  Capt.  Louis  C.  Duncan 
of  our  corps  published  a  veiy  interesting 
and  comprehensive  article^*  just  before  llie 
present  European  war  broke  out 

He  states  that  in  Motley's  "Rise  of  the 
Dutch  Republic"  in  three  volumes  cover- 
ing "30  years  of  ahnost  constant  sangui- 
nary warfare"  in  the  sixteenth  century  he 
"never  once  alludes  to  an  army  surgeon  or 
an  army  hospital ' ' !  The  surgeons  were  un- 
doubtedly not  officially  attached  to  the 
army,  but  were  in  the  suites  of  IdngSy 

IB  Annals  of  Surgery,  Juljr,  1913. 
16  Joumoi  of  the  Military  Service  Institutions  of 
the  United  States,  March-April,  1914. 
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princes  or  great  nobles,  as  was  Par6,  in  the 
same  century. 

To  Sir  James  McGrigor  in  the  Peninsolar 
Campaign  (1808-11)  only  fifty  years  be- 
fore our  Civil  War,  is  given  the  credit  by 
Duncan  of  first  collecting  accurate  military 
medical  statistics. 

One  hundred  and  fifty  years  ago  25  per 
cent,  or  more  of  the  wounded  died.  In  the 
Civil  War  and  in  the  Franco-Prussian  War 
of  1870-1  the  rate  had  fallen  to  about  15 
per  cent.,  while  to-day  up  to  the  present  war 
not  over  5  or  6  per  cent  die  of  wounds. 

The  Crimean  War  will  always  be  an  ex- 
ample of  utter  inefficiency  in  the  English 
and  even  worse  in  the  French  army.  Its 
one  bright  spot  is  the  splendid  epoch- 
making  work  of  a  woman,  Florence  Night- 
ingale, whose  labors  were  unceasing  and 
eflfective.  Every  war  since  then  has  seen 
less  sickness  and  fewer  deaths  because  of 
what  she  then  accomplished. 

Chenu,  the  French  medical  historian  of 
that  war,  has  made  one  curious  and  inter- 
esting calculation,  partly  official,  partly 
estimated.  The  number  of  projectiles  of 
all  kinds  actually  fired  he  gives  as  89,595,- 
363.  The  total  number  of  killed  and 
wounded  was  175,057.  This  would  show 
that  it  took  512  projectiles  to  kill  or  wound 
one  man.  Such  a  disproportion  would  more 
than  justify  a  cartoon  during  our  Civil 
War.  Two  soldiers  were  surprised  by  a 
hundred  of  the  enemy.  One  proposed  to 
the  other  to  run  for  it.  "No,"  was  the 
cool  reply,  ''There's  no  danger,  for  they 
say  only  one  ball  in  200  ever  hits  and  there 
are  only  one  hundred  of  those  fellows." 

Duncan's  figures  give  82,901  British  sol- 
diers sent  to  the  Crimea,  but  the  average 
strength  was  only  34,559,  or  only  about  40 
per  cent,  of  effectives.  The  killed  (2,755) 
and  the  deaths  from  wounds  (2,019)  gave  a 
battle  death  rate  of  69  per  1,000  per  annum, 
while  the  disease  death  rate  rose  to  230  per 
1,000  per  annum. 


In  all^  300  men  out  of  each  1,000  perished  each 
year  I 

But  the  French  statistics  are  still  worse. 
While  315,000  were  sent  out,  the  average 
strength  was  less  than  104,000  effectives,  or 
only  33  per  cent.  The  killed  numbered 
7,607  and  the  deaths  from  wounds  8,813. 
The  battle  death  rate  was  70,  the  disease 
death  rate  341,  per  1,000  per  annum.  Over 
6,000  died  from  lyphus  alone. 

Could  there  be  a  nobler  example  of  the 
altruism  of  our  profession — an  altruism 
often  tested  and  never  in  vain — ^than  that 
shown  by  Drs.  Richard  P.  Strong,  Thomas 
W.  Jackson^  and  many  other  doctors  and 
trained  nurses,  and  now  finally  by  the  chief 
of  our  corps — ^the  friend  of  humanity — 
Major  General  William  C.  Qorgas  in  has- 
tening, regardless  of  danger,  to  the  relief  of 
Serbia,  sorely  smitten  by  the  deadly  typhus 
fever! 

Chenu 's  rei)ort  gives  a  summary  of  the 
English  as  well  as  the  French  losses. 
Comparing  it  with  Simpson's  civil  statistics 
eleven  years  later  the  mortality  of  the  four 
selected  amputations  (arm,  forearm,  thigh 
and  leg)  was  as  follows :  Of  2,089  of  these 
four  amputations  in  civil  hospitals  the  mor- 
tality in  Simpson's  table  was  41  per  cent. 
In  the  Crimean  War  among  the  British 
there  were  460  such  amputations  and  183 
deaths,  or  40  per  cent.  In  the  French  army 
there  were  5,972  such  amputations  with 
4,023  deaths,  a  mortality  of  67.4  per  cent. 
In  both  armies  disarticulation  at  the  hip- 
joint  had  a  mortality  of  100  per  cent.,  i.  e,, 
every  case  died.  It  is  instructive  also  to 
compare  the  fate  of  those  who  had  an 
amputation  of  the  thigh  (1,666  French 
cases)  with  a  mortality  of  92  per  cent,  and 
487  cases  treated  conservatively,  i.  e,,  with- 
out amputation,  with  a  mortality  of  only 
70  per  cent. ! 

In  our  Civil  War  Duncan  quotes  the  fig- 
ures of  Fox,  which  are  ''the  latest  revised 
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statistics  and  are  all  larger  than  those  of 
the  Medical  and  Surgical  History  of  the 
War."  The  average  strength  of  the  Union 
Annies  was  806,755,  and  the  deaths  359,- 
528,  of  whom  67,058  were  killed  in  battle 
and  43,012  died  of  wounds.  This  gives  a 
battle  death  rate  of  33  per  1,000  per  an- 
num. The  disease  death  rate  was  65  per 
1,000  per  annum.  The  case  death  rate 
from  disease  was  only  3.4  per  cent.,  a  very 
low  figure. 

I  can  testify  to  the  excellent  condition 
of  the  Civil  War  hospitals,  of  which  I  saw 
many,  but  only  in  the  East.  When  I  say 
** excellent  condition"  it  must  be  with  the 
reserve  that  we  knew  nothing  as  to  bac- 
teriology, which  did  not  exist,  nor  of  infec- 
tion, which  was  utterly  unknown  as  to  its 
causes  and  prevention.  The  general  sani- 
tary  conditions,  and  by  this  I  mean  shelter, 
ventilation,  cleanliness,  good  food,  as  good 
nursing  as  intelligent  orderlies  could  give, 
etc.,  were  all  excellent.  But  the  surgical 
conditions  as  we  now  know  were  simply 
dreadful.  Practically  every  wound  sup- 
purated, and  in  summer  I  have  seen  many 
wounds  swarming  with  squirming  maggots 
as  large  as  chestnut  worms — disgusting, 
but,  fortunately,  not  especially  dangerous. 

In  my  '' Surgical  Reminiscences  of  the 
Civil  War"**  I  have  given  many  statistics 
taken  from  the  official  Medical  and  Surgical 
History  of  the  War,  a  few  of  which  I  will 
reproduce  that  you  may  see  what  blessed 
conditions  you  **free  bom"  men  have  in- 
herited. Pyemia  (blood-poisoning)  was 
one  of  our  worst  scourges.  There  were 
2,818  cases,  and  of  these  only  71  recovered, 
a  death  rate  of  97.4  per  cent.  Few  of  you 
probably  have  seen  even  one  such  case.  I 
have  given  a  matter-of-fact  description  of 
it  in  my  ' '  Surgical  Reminiscences, ' '  but  if 
you  wish  to  see  it  sketched  by  a  master's 

17 Keen,  ''Addresses  and  Other  Papers,"  1905, 
p.  420. 


hand  read  that  most  touching  and  beauti- 
ful of  all  medical  stories  I  know — ^''Rab 
and  his  Friends,"  by  dear  old  Dr.  John 
Brown,  of  Edinbui^h.  He  vividly  paints 
the  sudden  change  in  the  wound,  the  pulse, 
the  eye,  the  mind,  on  and  on,  worse  and 
worse,  until  ''that  animrda,  hlandtda,  vag- 
ula,  hospes  comesque  was  about  to  flee." 

Tetanus  had  a  mortality  of  89.3  per 
cent  Of  amputations  at  the  hip- joint  83.3 
per  cent.  died.  Trephining  had  a  mortal- 
ity of  61  per  cent.  Even  of  ligations  of 
the  femoral  artery,  374  in  number,  281 
died,  or  over  75  per  cent  Of  2,235  cases 
of  secondary  hemorrhage,  61.7  per  cent 
died.  Hospital  gangrene,  of  which  there 
were  several  hundred  cases,  had  only  a 
mortality  of  about  25  per  cent,  because  we 
early  learned  the  correct  though  empirical 
treatment,  viz.,  the  application  of  the  ac- 
tual cautery,  pure  bromine,  strong  nitric 
acid  or  similar  destructive  agents  which 
killed  the  germ,  whatever  it  was,  and  ar- 
rested the  disease. 

The  Franco-Prussian  War  of  1870-71 
was  marked  by  notable  progress  in  military 
sanitation  in  the  German  army,  yet  in  spite 
of  this  there  were  74,205  cases  of  typhoid 
fever,  almost  10  per  cent,  of  the  entire 
average  strength  (788,213)  and  8,904 
deaths,  a  mortality  of  11.3  per  cent. 

Surgically  the  results  were  nothing  to 
boast  of.  Listerism  had  as  yet  made  but 
little  progress  in  the  profession.  Carbolic 
acid  was  used  to  some  extent,  but  there 
was  no  thorough  antiseptic  system,  for  the 
germ  theory  was  as  yet  neither  understood 
nor  accepted. 

Of  tetanus  there  were  294  cases,  and  268 
died,  a  mortality  of  91.1  per  cent. 

The  total  of  the  four  selected  amputa- 
tions was  2,194  with  1,196  deaths,  a  mor- 
tality of  54.5  per  cent.— over  one  half. 

Disarticulation  at  joints  Aowed  an  aver- 
age  mortality  of   56   per  cent     Fifteen 
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amputations  at  the  hip- joint  gave  a  mor- 
tality of  100  per  cent.,  and  resections 
claimed  40.2  per  cent,  of  deaths.  Even  at 
the  knee-joint  Stromeyer  amputated  36 
times  with  36  deaths  and  Nussbatmi  34 
times  with  34  deaths.^" 

The  French  results  were  naturally  worse, 
for  their  armies  were  constantly  being  de- 
feated and  retreating,  and,  especially  in  the 
latter  part  of  the  war,  they  consisted 
largely  of  volunteers,  while  the  Germans 
were  mostly  veterans  of  the  Schleswig-Hol- 
stein  and  Austro-Prussian  wars. 

Of  the  Boer  War  (1899-1901)  only  two 
features  need  be  noticed.*  First,  that  ty- 
phoid attacked  57,684  men  and  killed 
8,022,  while  the  Boers  only  killed  7,781. 
Bacteria  were  more  deadly  than  bullets,  as 
Osier  has  said. 

Secondly,  the  modem  missile  was  for  the 
first  time  in  general  use,  with  the  result 
that  instead  of  about  15  per  cent,  of  the 
wounded  losing  their  lives,  only  about  8.8 
per  cent.  died.  The  wounds  from  the  new 
missile  were  much  less  severe  and  healed 
more  quickly  than  ever  before.  The  first 
aid  packet  also  had  come  to  the  aid  of  the 
soldier. 

The  Spanish  American  War,  surgically 
speaking,  was  of  little  moment,  as  the  num- 
bers killed  and  wounded  were  too  small  to 
make  the  statistics  of  any  great  value,  but 
it  is  gratifying  to  find  that  only  4.6  per 
cent,  of  the  wounded  died. 

Typhoid,  however,  held  high  carnival. 
It  caused  86.24  per  cent,  of  all  the  deaths ! 
Happily  we  can  say  that  hereafter — 
thanks  chiefly  to  the  anti-typhoid  inocula- 
tions— ^there  will  never  be  another  such 
holocaust.     {Vide  Lecture  II.) 

The  statistics  of  the  Russo-Japanese  War 
also  need  detain  us  for  only  a  moment.  I 
shall  only  quote  the  Japanese  official  sta- 
tistics, as  given  by  Major  Lynch,  of  our 

i»  Wrench's  "LiBter,"  p.  236. 


army."  There  were  47,387  kiUed.  Of  173,- 
425  wounded  11,500  died,  a  mortality  of 
6.7  per  cent.  The  killed  and  those  who 
died  of  wounds  numbered  in  all  58,887, 
while  the  deaths  from  disease  numbered 
only  27,158,  a  remarkable  showing. 

The  present  war  naturally  has  yielded 
so  far  very  few  statistics.  These  can  only 
be  collected  and  tabulated  after  some  years 
of  peace.  So  far  as  I  can  judge,  I  fear  that, 
while  the  mortality  from  disease  (except 
perhaps  from  typhus,  especially  in  Serbia) 
will  be  less  than  in  former  wars,  the  mili- 
tary conditions  are  such  that  the  larger 
number  of  artillery  wounds,  the  unavoid- 
able delay  in  gathering  the  wounded  into 
hospitals,  the  apparent  absence  of  any 
truce  for  collecting  the  wounded  and 
burying  the  dead,  and  the  virulent  infec- 
tion from  the  soil  may  result  in  a  large  mor- 
tality rate  and  possibly  a  larger  percent- 
age than  in  previous  wars  in  spite  of  the 
benefits  of  Listerism.  But  were  the  first- 
aid  packet  and  the  Listerian  treatment  not 
available  the  mortality  ratio  in  this  present 
horrible  war  unquestionably  would  be  far 
greater  than  that  which  will  be  recorded. 

This  short  r^sum^  gives  us  some  idea  of 
surgical  conditions  preceding  the  great 
revolution  inaugurated  by  Lister  to  which 
we  will  next  proceed. 

W.  W.  Keen 


LADT  HU00IN8 

Ladt  Margaret  Lindsat  Hugoins,  who 
passed  into  the  higher  life  March  24,  was  a 
personality  worthy  to  be  classed  with  the 
group  of  pioneer  women  of  the  last  century 
who,  under  difficulties,  achieved  distinction  in 
intellectual  fields. 

Mary  Somerville  was  deprived  of  her  candle 
when  her  mother  f  oimd  that  she  was  secretly 
studying  Euclid;  Anna  Swanwick  was  denied 

lo'^Beports  of  Military  Observers  attached  to 
the  Annies  in  Manchuria  during  the  BnsBO-Japan* 
ese  War,"  Part  IV.,  p.  399. 
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by  her  father  any  teaching  in  Greek  as  out  of 
all  propriety  for  girls;  Agnes  Gierke  when  a 
young  girl  could  get  no  one  to  tell  her  about 
the  stars,  neither  could  Margaret  Lindsay 
Murray,  but  they  all  struggled  against  odds 
and  reached  the  goal  of  knowledge.  Lady 
Huggins  in  a  letter  speaking  of  the  death  of 
Miss  Swanwick,  the  distinguished  translator 
of  the  tragedies  of  ^Eschylus,  remarked: 

It  is  enrioiiB  to  me  to  notice  what  seems  an  in- 
feriority in  some  very  important  ways  among  the 
yonng  women  coming  on,  who  have  had  every  pos- 
sible educational  advantage,  when  I  compare  them 
with  such  women  as  Anna  Swanwick,  who  had  to 
struggle  for  her  education.  I  think  perhaps 
everything  at  present  tends  to  be  made  too  easy. 
The  present  generation  have  more  knowledge,  I 
know,  and  they  ought  to  do  more;  will  theyf 

Lady  Huggins  said  she  was  bom  a  lover  of 
the  stars.  Before  she  reached  her  teens  she 
worked  with  a  little  telescope  making  drawings 
of  the  constellations  and  sunspots.  Later,  in- 
spired by  anonymous  articles  in  the  magazine. 
Good  Words,  she  became  interested  in  the 
spectrum,  and  made  a  little  spectroscope  for 
herself  by  which  she  detected  the  Faunhofer 
lines.  It  was  the  romance  of  her  life  that  she 
afterwards  became  the  wife  of  the  astronomer 
who  wrote  the  papers,  and  with  him  made 
many  discoveries  with  the  magic  instrument. 
The  London  Times  in  its  notice  of  Lady  Hug- 
gins remarks  that  Bichard  Proctor  called 
Huggins  the  "  Herschel  of  the  Spectroscope " 
and  that  his  wife  was  to  him  what  Garoline 
Herschel  had  been  to  her  brother,  an  un- 
wearied coworker. 

She  took  upon  herself  to  guide  the  telescope 
for  the  long-exposure  photographs  of  the 
spectra  of  stars,  she  developed  the  plates  with 
great  skill,  and  her  husband  remarked  on  the 
keenness  of  her  eye  and  judgment  in  arranging 
the  plates  in  sequences  representing  stellar 
development. 

The  quest  for  knowledge  of  this  pair  was 
unremitting.  Their  absence  from  a  notable 
scientific  gathering  in  London  was  once  noted, 
when  she  remarked: 

Astronomy  is  a  heartbreaking  science  in  Eng- 
land.   We  rarely  go  anywhere  in  the  evening  but 


wait  for  breaks  in  the  clouds.  We  discover  some- 
thing which  seems  to  be  a  clue  to  further  knowl- 
edge and  wish  to  pursue  it;  night  after  night  the 
clouds  disappoint  us  and  sometimes  we  have  to 
wait  a  year  to  take  up  that  clue  again. 

Lady  Huggrins  constantly  shared  the  excite- 
ment of  her  husband  in  the  early  days  of  astro- 
physics when,  as  he  said,  "every  observation 
revealed  a  new  fact  and  almost  every  night^s 
work  was  red-lettered  by  some  discovery." 
She  once  remarked  to  a  visitor  passing  in  her 
laboratory  a  tray  in  which  a  fresh  print  was 
being  washed: 

There  is  a  bomb  to  be  thrown  into  the  astron- 
omers' camp.    It  will  be  harmless,  but  effective. 

Her  name  appears  as  joint  author  of  ten  of 
the  scientific  papers  of  the  second  volume  of 
Tulse  Hill  Publications,  and  as  joint  editor  of 
alL  Gf  the  epoch-making  first  volume,  "  The 
Atlas  of  Representative  Stellar  Spectra,"  she 
is  joint  author.  These  two  and  a  third  volume, 
entitled  "  The  Boyal  Society,"  containing  the 
addresses  delivered  by  Sir  William  as  president, 
are  superb  specimens  of  book-making,  perfect 
in  type  work,  illustration  and  binding,  and 
this  achieved  by  the  taste  and  skill  of  Lady 
Huggins. 

The  great  delight  of  her  vacations  was  to 
unearth  strange  old  astronomical  drawings  and 
reproduce  them  in  India  ink  for  the  initial 
letters  of  the  chapters  of  her  books,  or  to  make 
sketches  in  water-colors  or  by  etching.  An 
appreciation   in  an  English  pai)er  remarks: 

Lady  Huggins 's  striking  and  attractive  person- 
ality expressed  itself  in  her  appearance  and  man- 
ner. There  was  in  her  not  only  the  conscientiousness, 
thoroughness  and  care  which  should  be  the  char- 
acteristic of  the  scientist,  but  also  the  imagination 
and  love  of  beauty  which  distinguish  the  artistic 
temperament. 

She  published  a  paper  on  an  astrolabe  of 
rare  workmanship,  which  appealed  to  her  not 
only  for  its  astronomical  association,  but  for 
its  ^' charm,"  as  she  expressed  it. 

Lady  Huggins  was  greatly  interested  in  the 
educational  and  scientific  developments  in  the 
New  World  and  especially  in  the  ''  educational 
justice  "  now  given  women  there.  Entirely  on 
her  own  initiative  she  presented  to  Wellesley 
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College  Obserratory  some  of  her  personal 
astronomical  treasures,  including  stained  glass 
panels  once  in  the  Tulse  HiU  home.  Fur- 
ther bequests  to  Wellesley  College  are  found 
in  her  will.  In  a  letter  written  in  her  extreme 
illness,  stating  her  decision  to  make  this  gilt, 
occurs  a  passage  which  shows  her  yision  of 
what  America  and  the  students  of  the  Amer- 
ican colleges  ought  to  be  and  do. 

The  first  sentence  refers  to  the  superb  carry- 
ing out  of  the  fire  drill,  which  saved  so  many 
lives  in  the  great  fire  of  a  year  ago  at  Wellesley, 
and  the  energy  and  devotion  of  the  alunmsB 
which  raised  the  three  million  restoration  and 
endowment  fund.    She  says : 

I  rejoiee  over  the  splendid  spirit  shown  by  the 
old  WellesleyaaB  I  I  believe  in  the  real  great 
America  1  I  believe  in  Wellesley  College,  one  of 
its  far-seeing  creations  1  It  is  to  such  colleges  for 
the  training  of  young  life  to  create  the  New 
Heaven  and  New  Earth  to  which  we  all  look  for- 
ward,  Sarah  F.  Whiting 

Whitin  Obssbvatobt, 
wxllbslet  oollboe 


THE    UNIVEBSITY    OF    MINNESOTA    AND 
THE  MAYO  FOUNDATION 

The  executive  committee  of  the  board  of 
regents  of  the  University  of  Minnesota  has 
prepared  a  report  in  which  it  recommends  that 
the  university  establish  graduate  work  at 
Bochester,  Minnesota,  that  such  work  be  di- 
rected by  the  graduate  school  through  its  dean 
and  the  medical  school  graduate  committee, 
that  professors  and  other  teachers  be  appointed 
on  the  nomination  of  the  same  committee,  to 
carry  on  graduate  teaching  and  research  at 
Eochester,  and  that  the  offer  of  clinical  and 
other  facilities  and  gifts  made  by  the  Mayo 
Foundation  be  accepted. 

The  terms  of  the  agreement  are  to  be  as 
follows : 

1.  The  agreement  is  made  between  William 
J.  Mayo  and  Charles  H.  Mayo  as  founders; 
the  Mayo  Foundation;  Burt  W.  Eaton,  George 
W.  Granger  and  Harry  J.  Harwick,  trustees  of 
the  $1,500,000;  and  the  university.  It  sets 
forth  copies  of  the  articles  of  the  foundation 
and  of  the  two  trust  agreements  and  asserts  or 
provides: 


2.  That  the  Mayos  and  their  associates  have 
entered  into  an  agreement  with  the  foundation 
for  the  period  of  six  years  after  September  1, 
1915,  to  pay  all  moneys  and  provide  all  sub- 
jects, facilities  and  material  necessary  to  en- 
able the  foundation  to  carry  out  its  agreement 
with  the  university. 

8.  That  the  board  of  regents  is  by  law  re- 
quired to  manage  the  university  and  appoint 
its  professors  and  employees  and  fix  their 
salaries  and  may  accept  in  trust  gifts  and  be- 
quests upon  the  terms  and  conditions  on  which 
they  are  granted. 

4.  That  the  university  is  maintaining  a 
medical  school  and  is  carrying  on  graduate 
medical  and  surgical  instruction  and  has  deter- 
mined to  increase  its  faculty,  secure  additional 
facilities,  sites  and  material,  appoint  addi- 
tional professors  and  assistants  and  carry  on 
part  of  the  work  of  the  school  of  medicine  at 
Bochester. 

5.  That  the  foundation  gives  and  grants  to 
the  university  free  of  charge  the  right  to  use 
for  medical  and  surgical  education  and  re- 
search space  and  rooms  and  equipment  in  a 
certain  building  in  Bochester,  together  with 
all  clinical  and  other  materials  and  oppor- 
tunities for  graduate  medical  and  surgical 
work  available  at  the  Mayo  Clinic,  St.  Mary's 
Hospital,  the  Kahler  Sanatorium  and  the  Co- 
lonial Sanatorium  in  Bochester,  for  a  period  of 
six  years  after  September  1,  1015. 

6.  That  the  foundation  also  agrees  during 
that  period  to  pay  all  salaries  fixed  by  the 
board  of  regents  and  payable  to  lurofessors, 
assistant  professors  and  instructors  appointed 
by  the  board. 

7.  That  until  September  1,  1921,  the  net  in- 
come of  each  of  the  trust  funds  shall  remain  in 
the  hands  of  the  trustees  as  an  added  incre- 
ment to  the  principal  of  the  funds. 

8.  That  from  and  after  September  1,  1921, 
the  principal  of  the  funds  and  all  accumula- 
tions to  that  date  shall  be  turned  over  to  and 
become  the  property  of  the  university. 

9.  That  the  funds  and  the  income  therefrom 
are  granted  in  trust  to  be  used  by  the  univer- 
sity as  follows :  (a)  The  principal  shall  always 
be  kept  intact  by  the  board  of  regents  and  be 
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inrested  in  suitable  securities;  (J>)  The  income 
from  the  funds  shall  be  used  for  the  purpose  of 
graduate  medical  and  surgical  instruction  and 
research  carried  on  under  the  direction  of  the 
board  of  regents  at  Bochester,  Minn.,  with  the 
understanding  that  appropriations  may  be 
made  for  carrying  on  medical  investigations 
anywhere  within  or  outside  the  state  of  Minne- 
sota. 

10.  That  the  agreement  may  be  terminated 
at  any  time  on  or  before  September  1»  1921, 
upon  one  year's  notice  given  by  either  of  the 
parties  to  the  other,  subject  to  the  cooperation 
of  all  parties  to  discharge  to  the  satisfaction  of 
the  university  outstanding  obligations  to 
graduate  students. 

11.  That  the  university  accepts  the  gifts  and 
grants,  and  obligates  itself  annually  to  furnish 
to  the  foundation  until  September  1,  1921,  a 
budget  stating  the  needs  of  this  branch  of  the 
work  at  Rochester. 


CONDITIONS  AT  THE  UNIVSBSITT  OF 

UTAH 

The  committee  of  inquiry  of  the  American 
Association  of  University  Professors,  ap- 
pointed to  report  upon  conditions  at  the  Uni- 
versity of  Utah  which  have  led  to  the  resigna- 
tion of  seventeen  members  of  the  university 
faculty,  has  made  a  preliminary  report.  Its 
findings  are  concurred  in  by  all  the  members  of 
the  committee  who  have  been  able  to  examine 
the  evidence,  who  are:  £.  R.  A.  Seligman, 
chairman,  Columbia  University;  John  Dewey, 
Columbia  University;  Frank  Fetter,  Princeton 
University;  J.  P.  Lichtenberger,  University  of 
Pennsylvania;  A.  O.  Lovejoy,  Johns  Hopkins 
University;  H.  C.  Warren,  Princeton  Univer^ 
sity. 

The  report  is  printed  in  full  in  The  Nation 
and  in  School  and  Soeiety.  Of  the  eight  find- 
ings of  the  committee  three  are  as  follows : 

I.  With  regard  to  the  nature  of  the  grounds 
given  by  the  president  as  his  reasons  for  recom- 
mending the  dismissal  of  eertain  professors  on 
March  17  last,  the  committee  finds  as  follows:  (1) 
Of  the  four  charges  brought  against  these  pro- 
fessors, two  specify  acts— namely  (a)  uttering  in 
a  private  conversation  with  a  colleague  an  unfav- 
orable opinion  of  the  chairman  of  the  board  of 


regents,  and  (b)  ipealdng,  in  private  conversation, 
in  "a  very  uncomplimentary  way  of  the  university 
administration" — ^which  are  not  proper  grounds 
for  the  dismissal  of  university  teachers.  (2)  The 
president  of  the  university  and  the  chairman  of 
the  board  of  regents,  by  sanctioning  the  recent  ac- 
tion and  publication  of  the  board,  virtually  gave 
notice  that  the  ezpresBion  by  a  professor,  in  private 
conversation,  of  an  unfavorable  judgment  of  their 
qualifications  for  office  would  be  a  ground  for 
dismissal.  This  attitude,  unjustifiable  in  general, 
the  committee  regards  as  especially  unsuitable  in 
oiBicials  of  a  state  university. 

IV.  One  of  the  causes  of  the  resignation  of 
members  of  the  university  faculty  was  the  exist- 
ence of  conditions  before  March  17,  such  that  the 
faculty  had  no  proper  means  of  bringing  its  views 
on  university  matters — ^when  its  views  differed 
from  those  of  the  president — ^to  the  notice  of  the 
governing  body.  It  was,  in  the  opinion  of  the  re- 
signing professors,  partly  in  consequence  of  these 
conditions  that  the  board,  on  March  17,  took  ac- 
tion which  those  professors  regarded  as  unjust  to 
individuals  and  injurious  to  the  interests  of  the 
university.  Since  the  resignations,  the  board  has 
adopted  radical  and  excellently  conceived  altera- 
tions in  the  plan  of  administration  of  the  univer- 
sity; these  changes  should  give  the  University  of 
Utah  an  exceptionally  advanced  position  among 
American  colleges,  in  respect  to  provision  for  con- 
sultation between  faculty  and  trustees.  The  com- 
mittee hopes  that  great  good  will  result  from  these 
modifications  of  the  university's  administrative 
machinery;  it  feels  constrained,  however,  to  re- 
serve final  judgment  as  to  the  actual  effect  of  the 
plans  until  their  working  under  local  conditioos 
has  been  tested  by  experience.  The  committee 
deeply  regrets  that  the  board  has  refused  to  apply 
its  new  procedure  at  once  to  the  cases  which  have 
recently  come  before  it.  The  conunittee  deems 
itself  bound,  in  simple  justice,  to  note  that  the 
credit  for  whatever  benefits  may  accrue  to  the  uni- 
versity from  the  reforms  mentioned,  must  be  given 
primarily  to  the  professors  who  by  their  resigna- 
tions made  effective  protest  against  the  antecedent 
conditions  certain  of  which  these  reforms  are  de- 
signed to  correct. 

Vm.  One  of  the  gravest  and  most  regrettable 
features  of  the  crisis  at  this  university,  in  the 
committee's  opinion,  is  the  attitude  still  msin- 
tained  by  the  board  of  regents  towards  numerous 
petitions  asking  for  a  thorough  public  investiga- 
tion of  the  recent  incidents  and  of  general  univer- 
sity conditions.    These  petitions,  which  have  come 
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from  the  faeultyy  the  aliunxd  associatioiiy  the  stu- 
dents, and  a  large  number  of  citizens  of  the  state 
of  Utah,  the  Aboard  haa  in  all  oases  rejected,  de- 
claring that  it  alone  is  responsible  for  the  manage- 
ment of  the  nnirersitj,  that  it  has  no  donbts  as  to 
the  correctness  of  its  past  action  and  the  rectitude 
of  its  own  motives  and  those  of  the  president,  and 
that  it  therefore  can  not  permit  its  action  to  be 
influenced  by  protests  coming  from  others.  This 
position  seems  to  the  committee  to  show  that  the 
board  fails  to  understand,  or  at  least  to  act  upon, 
three  fundamental  facts:  namely,  that  every  insti- 
tution of  public  education,  and  especially  a  state 
university,  requires  for  its  success  the  confldence 
and  respect  of  the  public;  that  there  can  be  no 
sure  hold  upon  public  confldence  without  an  un- 
flinching readiness  to  face  publicity  in  regard  to 
all  official  acts  and  policies;  and  that  the  only  ef- 
fective way  in  which  any  public  body  can  meet 
serious  charges  brought  by  responsible  persons  is 
by  not  merely  permitting,  but  demanding  a  search- 
ing and  open  inquiry  into  its  methods.  The  com- 
mittee gathers  that  the  attitude  taken  by  the  board 
has  aroused  on  the  part  of  a  large  asction  of  the 
local  public,  including  a  majority  of  the  alumni 
and  of  the  students,  a  degree  of  suspicion,  and 
even  hostility,  which  must  be  a  continuing  detri- 
ment to  the  university's  efficiency  as  an  instru- 
ment of  public  education,  and  must  affect  disad- 
vantageously  the  position  and  the  work  of  teach- 
ers in  the  institution. 


THE  PACIFIC  DIVISION  OF  THE  AMEBICAN 

ASSOCIATION 

At  a  recent  meeting  of  the  Pacific  Coast 
Committee  of  the  American  Association  for 
the  Advancement  of  Science,  the  first  ezecu- 
tive  committee  of  the  Pacific  Division  was 
elected  in  accordance  with  the  provisions  of 
the  constitution  of  the  division.  The  officers 
of  the  division  have  been  elected  by  the  execu- 
tive committee.  The  result  of  these  elections 
is  as  f  oDows : 

FreMent:  Dr.  W.  W.  Campbell,  Lick  Observa- 
tory, Mt.  Hamilton. 

Vice-pretident :  Dr.  D.  T.  MacDougal,  Carnegie 
Desert  Laboratory,  Tucson. 

Secretary-Treasurer:  Albert  L.  Barrows,  Uni- 
versity of  California. 

Executive  Committee:  Theodore  C.  Frye,  Uni- 
versity of  Washington;  Edward  C.  Franklin,  Stan- 
ford University;   C.  E.  Grunsky,  San  Francisco; 


George  E.  Hale,  Mt.  Wilson  Solar  Observatory, 
Pasadena;  Yemon  L.  Kellogg,  Stanford  Univer- 
sity; Andrew  O.  Lawson,  University  of  California; 
E.  Percivfil  Lewis,  University  of  California. 

The  Pacific  Division  is  now  supported  by 
about  one  thousand  of  the  members  of  the 
American  Association  resident  within  the  re- 
gion and  by  affiliations  with  twelve  local  scien- 
tific societies.  After  the  San  Francisco  meet- 
ing of  the  American  Association  during  the 
first  week  of  next  August,  the  recently  elected 
officers  of  the  division  will  carry  on  the  work 
of  the  association  on  the  Pacific  coast  which 
up  to  this  time  has  been  conducted  by  the 
Pacific  Coast  Committee.  The  first  meeting 
of  the  Pacific  Division  will  be  held  in  the 
spring  of  1916. 


SCIENTIFIC  NOTES  AND  NEWS 

Columbia  University  has  conferred  its  doc- 
torate of  science  on  Robert  S.  Oriffin,  rear- 
admiral  and  engineer-in-chief,  U.  S.  Navy, 
and  Arthur  L.  Day,  director  of  the  geophys- 
ical laboratory,  Carnegie  Institution  of  Wash- 
ington. 

The  Stevens  Institute  of  Technology  has 
conferred  the  degree  of  doctor  of  science  on 
Otto  H.  Tittmann,  for  many  years  superin- 
tendent of  the  United  States  Coast  and  Geo- 
detic  Survey. 

Dr.  V.  G.  Heiser  has  resigned  as  director 
of  health  in  the  Philippines,  to  accept  the 
position  of  director  for  the  Orient  of  the  work 
of  the  Bockefeller  Foundation. 

Dr.  Bighard  H.  Creel,  of  the  Federal 
Health  Bureau,  has  declined  the  ofFer  of  the 
post  of  health  commissioner  of  Boston. 

Dr.  Elwood  Mead,  who  has  accepted  a  call 
to  the  newly  established  professorship  of 
rural  institutions  in  the  University  of  Cali- 
fornia, has  been  appointed  by  Secretary  Lane 
chairman  of  a  central  board  of  review  of  the 
committees  on  revision  of  reclamation  pro- 
ject costs. 

A  testimonial  dinner  was  tendered  to  Dr. 
Leo  Loeb  at  the  University  Club,  St.  Louis, 
on  May  25,  by  members  of  the  medical  pro- 
fession of  St.  Louis,  the  scientific  faculties 
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of  Washington  University  and  St.  Louis  Uni- 
yersity  and  members  of  the  Biological  Society 
of  St.  Louis. 

A  TESTIMONIAL  dinner  to  Henry  Smith  Mnn- 
roe,  professor  of  mining  in  Columbia  Univer- 
sity, 1877-1916,  was  given  by  his  old  students 
in  the  schools  of  mines,  engineering  and 
chemistry  at  the  Chemists'  Club,  New  York, 
on  May  28.  The  special  occasion  for  this  was 
the  approaching  retirement  of  Professor  Mun- 
roe  at  the  close  of  the  present  collegiate  year. 
Professor  Munroe,  who  is  the  senior  member 
of  the  faculty,  will  then  have  completed 
thirty-eight  years  of  service.  The  speaking 
following  the  dinner  was  begun  by  R  V. 
Norris,  president  of  the  Alumni  Association, 
who  introduced  Professor  J.  F.  Kemp  as  toast- 
master.  The  other  speakers  were  President 
Nicholas  Murray  Butler  for  the  university; 
Thomas  Haight  Leggett  for  the  American 
Institute  of  Mining  Engineers;  Walter  Ben- 
ton Ligalls  for  the  Mining  and  Metallurgical 
Society  of  America,  and  John  Parke  Chan- 
ning  for  the  alumni.  In  concluding  his  re- 
marks, Mr.  Channing  presented  to  Professor 
Munroe,  on  behalf  of  his  former  students,  a 
massive  bronze — ^the  Sluice-Miner — ^by  Louis 
Potter.  To  these  speeches  Professor  Munroe 
replied. 

The  Alpha  Chapter  of  the  Society  of  Sigma 
Xi  has  elected  the  following  officers  for  1915- 
1916:  President,  J.  Q.  Needham;  Vice-presi- 
dent, F.  K.  Bichtmeyer;  Recording  Secretary, 
J.  Q.  Pertsch;  Corresponding  Secretary, 
James  McMahon;  Treasurer,  O.  A.  Johann- 
sen. 

At  the  annual  meeting  of  the  Yale  Chapter 
of  Sigma  XI,  Professor  L.  L.  Woodruff  was 
elected  president  and  Dr.  H.  L.  Seward  vice- 
president.  Professor  B.  S.  Lull  will  give  the 
address  at  the  joint  commencement  meeting 
of  Sigma  Xi  and  Phi  Beta  Kappa  at  Yale. 

Db.  James  W.  Joblino,  of  the  Vanderbilt 
School  of  Medicine,  Nashville,  Tenn.,  was 
elected  president  of  the  American  Associa- 
tion of  Immunologists  at  its  recent  Washing- 
ton meeting. 

Professor  Alfred  Daohnowski,  in  charge 
of  plant  physiology  and  ecology  at  Ohio  State 


University,  has  accepted  a  position  in  the 
bureau  of  plant  industry,  IT.  S.  Departanent 
of  Agriculture.  He  will  continue  his  investi- 
gations upon  peat  soils  and  their  agricultural 
utilization. 

Mr.  G.  L.  Fawgett,  plant  pathologist  of 
the  Porto  Bico  Experiment  Station  at  Maya- 
guez,  resigned  in  February  and  has  gone  to 
Argentina,  where  he  has  accepted  a  position 
as  plant  pathologist  of  the  Experiment  Sta- 
tion at  Tucuman. 

Mr.  Louis  O.  Sghultz,  director  of  the  Ar- 
gentine Central  Magnetic  Observatory  at 
Pilar,  since  its  foundation  in  1903,  has  re- 
cently resigned  and  returned  to  the  United 
States. 

PouL  Lendholm,  engineer  of  highways, 
Copenhagen,  Denmark,  has  been  awarded  the 
traveling  fellowship  of  the  American  Scandi- 
navian Foundation  for  1915-16.  He  will  de- 
vote the  year  to  graduate  work  in  highway 
engineering  at  Columbia  University. 

Professor  Bxss  Ludekdorff  has  been  ap- 
pointed head  observer  in  the  Astrophysical 
Observatory  at  Potsdam. 

Dr.  R  Taft  MoKenzie,  director  of  the  de- 
partment of  physical  education  at  the  Uni- 
versity of  Pennsylvania,  sailed  on  May  29, 
for  London,  where  he  will  take  charge  of  the 
new  physical  department  established  by  the 
British  government  to  care  for  the  health  of 
recruits. 

Professor  John  M.  Coulter,  of  the  Uni- 
versity of  Chicago,  will  give  two  courses  of 
lectures  in  the  University  of  California  dur- 
ing their  summer  session,  which  begins  on 
June  21.  One  of  them  is  an  elementary 
course  in  evolution  and  heredity;  the  other  is 
an  advanced  course  in  the  evolution  of  sex  in 
plants. 

Professor  Graham  J.  Mitchell,  of  the  de- 
partment of  geology  of  the  University  of 
Oregon,  will  spend  the  coming  summer  in 
Curry  County  with  Professor  B.  S.  Butler,  of 
the  school  of  mines  of  the  Oregon  Agricul- 
tural College.  Professor  Warren  D.  Smitb, 
head  of  the  department  of  geology  of  the 
University  of  Oregon,  will  spend  a  part  of 
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the  suimxier  studying  the  stratigraphy  of  the 
western  elope  of  the  Oascadee.  Both  of  these 
pieoes  of  work  will  he  carried  on  for  the  Ore- 
gon Bureau  of  Mines  and  Geology.  During 
three  weeks  of  the  sununer  between  July  12 
and  August  1,  Professor  Smith  in  cooperation 
with  Professor  Sweetser,  of  the  botany  de- 
partment. University  of  Oregon,  will  conduct 
a  field  class  to  Crater  Lake. 

Professor  John  H.  Sohaffner,  of  the  Ohio 
State  University,  will  spend  two  months  this 
summer  in  Kansas,  Arizona  and  California, 
making  a  detailed  study  of  the  conifers  of 
North   America. 

Dr.  W.  Ralph  Jones,  scientific  assistant  in 
plant  pathology  in  the  office  of  Fruit  Disease 
Investigations,  of  the  U.  S.  Department  of 
Agriculture,  died  on  May  17,  in  the  thirty- 
second  year  of  his  age.  Dr.  Jones  was  a  grad- 
uate of  Johns  Hopkins  University  and  had 
been  engaged  in  the  study  of  small-fruit  dis- 
eases for  several  years. 

Dr.  Samuel  Baldwin  Ward,  since  1884 
dean  of  the  Albany  Medical  College  and  pro- 
fessor of  the  theory  and  practise  of  medicine, 
died  on  June  3  at  the  age  of  seventy-three 
years.  He  was  graduated  from  Columbia 
University  in  1861  and  from  the  medical  de- 
partment of  Georgetown  University  in  1864. 
From  1867  to  1869  Dr.  Ward  was  curator  of 
the  medical  museum  of  Columbia  University. 
He  was  professor  of  anatomy  at  the  Woman's 
Medical  College  of  the  New  York  Infirmary 
from  1867  to  1870,  and  of  surgery  from  1870 
to  1876.  From  1876  to  1884  he  was  professor 
of  surgical  pathology  at  the  Albany  Medical 
College. 

Many  American  men  of  science,  especially 
the  geologists  who  participated  in  the  Gasp^ 
excursion  of  the  Twelfth  International  Geo- 
logical Congress,  1913,  will  learn  with  reg^ret 
of  the  recent  death  at  Gaspe,  of  Commander 
William  Wakeham,  Dominion  insi)ector  of 
marine  fisheries  in  the  Lower  River  and  Gulf 
of  St.  Lawrence.  Commander  Wakeham  was 
the  courteous  and  delightful  host  on  this  oc- 
casion, of  the  geological  party  on  board  his 
cruiser  Princess  in  a  trip  down  Gasp6  Bay. 
Dr.  Wakeham's  entire  professional  life  was 


spent  on  that  coast,  first  as  physician,  then  as 
magistrate  and  inspector  of  fisheries  for  the 
Quebec  coast,  and  subsequently  as  His  Maj- 
esty's commissioner  for  the  preservation  of 
the  fisheries  in  Canadian  Atlantic  waters.  He 
attained  distinction  for  his  intimate  knowl- 
edge of  fish,  fish  breeding  and  fisheries  pro- 
cedures and  was  recognized  as  a  leading  au« 
thority  in  these  fields,  while  his  long  life  and 
intimate  concern  with  all  the  activities  of  the 
coast  made  him  the  most  influential  and  most 
widely  informed  personality  of  the  Gasp^ 
coimtry. 

Among  the  passengers  on  the  Lusitania  was 
James  Blaine  Miller,  of  the  Coast  and  Geod- 
etic Survey.  No  information  in  regard  to  him 
has  been  received  and  there  is  practically  no 
doubt  that  he  went  down  with  the  vesseL 
James  Blaine  Miller  was  bom  in  Erie  County, 
Pennsylvania,  October  30,  1883.  He  gradu- 
ated from  Oberlin  College,  Ohio,  in  June, 
1903,  with  the  degree  of  bachelor  of  arts.  He 
was  appointed  an  aid  in  the  survey  June  18, 
1903,  was  promoted  to  assistant  September  1, 
1906,  and  during  his  twelve  years  of  service 
was  employed  chiefly  on  hydrographic  ai^d 
leveling  work  in  various  localities.  In  1904 
he  was  engaged  in  surveys  in  Porto  Rico.  In 
1906  he  was  in  command  of  the  steamer  En^ 
deavor  in  the  survey  of  Chesapeake  Bay;  in 
1906  he  was  placed  in  command  of  the  steamer 
Research  in  the  Philippine  Islands;  in  1909 
he  was  transferred  to  the  command  of  the 
Fabhomer;  in  1911  he  returned  to  the  United 
States  and  in  the  fall  of  that  year  he  was 
placed  in  command  of  the  steamer  Patterson 
for  surveying  work  in  the  Hawaiian  Islands 
and  on  the  coast  of  Alaska.  He  was  detached 
from  the  command  of  the  Patterson  in  March 
of  the  present  year,  and  had  been  granted  leave 
for  several  months  to  take  a  trip  abroad. 

SoiENOE  of  June  4  mentions  the  death  in  the 
European  war  of  Joseph  D6chelette  and  Cap- 
tain M.  Bourlon,  both  of  whom  have  made 
valuable  contributions  to  French  archeology. 
The  last  number  of  L'Anthropologie  adds  to 
these  Captain  Een6  Avelot,  known  for  his 
contributions  to  geography  and  especially  those 
dealing  with  the  ancient  i>opulations  of  cen- 
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tral  and  eastern  Africa;  and  Captain  ICaurice 
Cortier,  an  eminent  topographer,  actire  in 
archeology  in  the  territory  of  Sahara. 

Sm  Abthttr  Herbert  Church,  formerly  pro- 
fessor of  chemistry  at  the  Boyal  Academy  of 
Arts,  London,  known  for  his  contributions  to 
chemistry  and  mineralogy,  has  died  at  the  age 
of  eighty-one  years. 

Dr.  Ernst  Meumann,  professor  of  psychol- 
ogy at  Hamburg,  known  for  his  contributions 
to  experimental  and  educational  psychology, 
has  died  at  the  age  of  fifty-three  years. 

The  death  is  also  announced  of  Dr.  Stefan 
Witasek,  director  of  the  psychological  labo- 
ratory at  Gratz,  at  the  age  of  forty-five  years. 

Dr.  Oskar  Simont,  emeritus  professor  of 
mathematics  and  physics  in  the  Agricultural 
School  at  Vienna,  has  died  at  the  age  of  sixty- 
three  years. 

The  Brooklyn  Botanic  Garden  was  opened 
on  June  5  for  inspection  by  its  members  and 
invited  friends  and,  on  the  following  day,  it 
was  opened  to  the  general  public,  and  will  re- 
main open,  free  to  all,  daily  hereafter. 

The  third  annual  meeting  of  the  American 
Association  of  Anesthetists  will  be  held  in  the 
New  Auditorium,  San  Francisco,  on  June  21, 
under  the  presidency  of  Dr.  Charles  K.  Teter, 
of  Cleveland.  There  will  be  two  scientific  ses- 
sions, the  first  item  on  the  program  being  the 
address  of  the  president,  who  will  speak  on 
the  subject "  Nitrous  Oxide  Oxygen  Anesthesia 
in  Obstetrics." 

There  has  been  founded  by  the  graduate 
and  undergradute  students  of  the  department 
of  geology  and  mining  of  the  University  of 
Kansas  a  professional  fraternity,  Sigma 
Gamma  Epsilon.  It  is  proposed  to  establish 
chapters  of  the  organization  in  the  leading 
educational  institutions  of  the  United  States 
and  Canada.  At  present  there  does  not  ap- 
pear to  be  any  such  fraternity  and  it  is  hoped 
that  its  organization  will  promote  an  increased 
interest  in  geological  science. 

At  the  election  of  members  to  the  Society 
of  the  Sigma  Xi  held  recently  by  the  Omega 
Chapter  of  the  Ohio  State  University  the 
following  candidates  were  chosen :  Professor  J. 


Warren  Smith,  professor  of  meteorology  f r<nn 
the  faculty;  seventeen  young  men  and  two 
young  women  from  the  graduate  school  and 
fourteen  young  men  from  the  fourth  year  or 
senior  class.  This  is  the  largest  number  ever 
elected  by  the  Omega  chapter.  The  greater 
increase  is  from  the  graduate  school,  as  candi- 
dates from  this  class  are  not  eligible  unless 
they  have  done  creditable  research  work  as 
well  as  shown  an  inclination  and  ability  to 
continue  such  work. 

The  newly  established  chapter  of  Sigma  Xi 
was  installed  at  the  University  of  Texas  on  the 
evening  of  May  17.  The  installation  exercises 
were  conducted  by  Professor  S.  W.  Williston 
of  the  University  of  Chicago.  Professor 
Williston  gave  an  interesting  public  lecture  on 
"  The  Contribution  of  Texas  to  our  Knowledge 
of  Early  Land  Life."  Following  the  lecture 
the  installation  proper  took  place  at  the  uni- 
versity club  house  in  the  presence  of  the 
charter  members,  initiates  and  invited  guests. 
The  chapter  consists  of  twenty-one  charter 
members  and  eleven  newly  elected  members. 
The  following  are  charter  members:  C.  L. 
Baker,  E.  C.  H.  Bantel,  S.  L.  Brown,  J.  M. 
Bryant,  H.  P.  Bybee,  D.  B.  Casteel,  E.  L. 
Dodd,  W.  S.  Hunter,  D.  J.  Jones,  T.  L.  Kolley, 
J.  M.  Kuehne,  L  M.  Lewis,  F.  McAllister, 
J.  T.  Patterson,  M.  B.  Porter,  A.  Bichaids, 
E.  P.  Schoch,  F.  W.  Simonds,  F.  L.  Whitney, 
C.  S.  Yoakum  and  M.  S.  Young.  The  newly 
elected  members  are:  F.  D.  Barrow,  Mrs.  L.  T. 
Binkley,  A.  Deussen,  W.  A.  Felsing,  C.  G. 
Hartman,  Miss  Goldie  Horton,  W.  T.  Read, 
E.  W.  Schuhmann,  B.  C.  Tharp,  T.  U.  Taylor 
and  J.  A.  Udden.  The  following  officers  have 
been  elected  for  the  coming  year:  : 

PreMeni:  Professor  J.  T.  Patterson. 
Vice-president:  Professor  P.  W.  Simonds. 
Beoarding  Secretary:  Professor  £.  L.  Dodd. 
Corresponding  Secretary:  Professor  L  M.  Lewis. 
Treasurer:  Professor  8.  L.  Brown. 

Mt.  Lassen,  California,  whose  violent  erup- 
tion of  May  19  places  it  in  the  first  rank  of 
volcanoes  now  dangerously  active,  has  be- 
come the  subject  of  an  informal  cooperative 
study  by  the  geological  survey  and  the  forest 
service.    At  the  request  of  the  survey,  a  td^ 
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gram  baa  been  sent  from  Waahington  inatrucU 
ing  the  officers  of  the  Laaaen  national  forest, 
in  which  the  peak  stands,  to  continue  obserra- 
tions  of  the  volcano's  activity  and  keep  a 
record  to  be  used  as  a  basis  for  a  scientific  in- 
vestigation by  J*  S.  Diller,  the  government 
geologist,  who  is  expected  at  Lassen  early  in 
July.  The  observations  are  being  made  by 
forest  rangers  at  the  scene  and  from  a  fire 
lookout  tower  on  Brokeoff  Mountain,  a  few 
miles  north  of  the  crater,  where  the  forest  serv- 
ice last  year  kept  watch  on  the  numerous  erup- 
tions which  occurred  from  May  to  September. 
It  is  not  known  whether  a  cloudburst  started 
the  last  eruption  by  precipitating  rain  down 
ui)on  the  molten  lava  in  the  crater,  or  whether 
melting  of  the  snow  on  the  peak,  with  conse- 
quent flowing  of  water  into  ^e  crater,  caused 
the  accumulation  of  steam  which  blew  a  river 
of  mud  o^t  of  the  mountain.  Mr.  Diller,  who 
made  a  study  of  the  volcano  last  year,  said 
that  he  inclined  toward  the  melted  snow 
theory,  adding  that  the  bright  glow  reported 
as  appearing  on  the  clouds  of  smoke  and  steam 
over  the  crater  is  a  reflection  of  the  red-hot 
matter  uncovered  by  the  eruption,  indicating 
that  the  volcano  is  in  a  more  or  less  danger- 
ous mood.  The  river  of  mud  which  was  shot 
out  of  the  north  side  of  the  crater  and  down 
Hat  Creek  has  damaged  government  and  pri- 
vate property,  destroying  bridges  which  were 
necessary  to  permit  the  entrance  of  livestock 
that  are  grazed  on  the  forest  range  during  the 
summer.  Some  12,000  cattle  and  30,000  sheep 
are  grazed  on  the  Lassen  forest  every  year. 

Special  arrangements  have  been  made  for 
the  members  of  the  Geological  Society  of 
America  and  of  the  Association  of  American 
Geographers  attending  their  summer  meetings 
and  the  sessions  of  the  American  Association 
for  the  Advancement  of  Science  at  San  Fran- 
cisco beginning  August  2,  1915,  for  a  ^'spe- 
cial" over  the  Santa  Fe  Bailroad  leaving 
Chicago  on  July  23  at  10 :30  p.m.  and  Kansas 
City  at  11  A.M.  on  July  24.  Numerous  stops 
and  short  side-trii)e  are  provided  for  to  visit 
points  of  particular  geological  interest  and 
especially  places  best  showing  the  featured  of 
desert  erosion,  the  latter  subject  being  one  of 


the  main  themes  of  discussion  at  the  sessiona. 
For  a  limited  number  of  other  members  of  the 
American  Association  for  the  Advancement  of 
Science  who  are  intending  to  be  present  at  the 
San  Francisco  meetings  and  who  wish  to  join 
the  special  party,  ample  provision  will  be  made. 
Those  joining  the  special  party  may  return 
home  individually  at  any  time  and  over  any 
route.  The  cheapest  way  will  be  for  each  per- 
son to  purchase  a  round-trip  railroad  ticket  at 
his  home  town,  via  the  Santa  Fe  route  from 
Chicago  and  Kansas  City  to  San  Francisca, 
with  returning  privileges  over  any  other  route 
he  wishes;  this  includes  stop-overs  at  Loa 
Angeles  and  San  Diego  without  additional 
cost.  Pullman  reservations,  Chicago  or  Kan- 
sas City  to  San  Francisco,  should  be  made 
early  by  direct  communication  with  Mr. 
Samuel  Larimer,  g^eneral  agent,  passenger 
department,  Sante  Fe  Lines,  315  7th  St.,  Des 
Moines,  Iowa.  The  geological  direction  of  the 
special  party  will  be  under  the  supervision  of 
Dr.  Charles  Keyes,  Des  Moines,  Iowa,  to 
whom  communications  may  be  addressed  con- 
cerning full  information  and  detailed  itin- 
erary. The  cost  of  the  side-trips,  etc.,  for  the 
five  extra  days  on  the  way  going  will  be 
about  $25.00  above  regular  individual  fares,  or 
about  $35.00  if  the  Painted  Desert  trip  is 
taken. 

The  third  annual  joint  field  meet  of  the 
United  States  Bureau  of  Mines,  the  Ameri- 
can Mine  Safety  Association  and  the  Cali- 
fornia Metal  Producers'  Association  will  be 
held  at  the  Panama-Pacific  Exposition  on 
September  23  and  24.  It  is  expected  that 
there  will  be  a  large  attendance  of  mining 
men,  as  the  joint  meet  will  either  precede  or 
follow  the  annual  meetings  of  a  number  of 
institutions  allied  to  the  mining  interests, 
such  as  the  American  Institute  of  Mining 
Engineers,  September  17  and  18;  the  Interna- 
tional Engineering  Congress,  September  20 
to  25;  the  American  Mining  Congress,  Sep- 
tember 20  to  22;  the  California  State  Mine 
Rescue  and  First  Aid  Contest,  September  22; 
and  the  National  Safety  Conference,  under 
the  joint  auspices  of  the  National  Safety 
Council  and  the  California  Industrial  Acci- 
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dents  Oomxnission,  September  27  to  30.  On 
September  23,  on  the  athletic  field  of  the 
Panama-Pacific  International  Exposition, 
there  will  be  a  mine-rescue  demonstration  at 
10  o'clock;  at  2  o'clock  in  the  afternoon  there 
will  be  a  first-aid  demonstration;  and  at  4 
o'clock  a  demonstration  of  the  explosibility 
of  coal  dust.  On  September  24,  at  10  o'clock, 
will  be  held  a  first-aid  contest  for  inter-state 
supremacy;  at  2  in  the  afternoon  a  rescue 
contest  for  inter-state  supremacy;  at  4  in  the 
afternoon  a  rock  drilling  contest,  and  at  8 
o'clock  in  the  evening,  there  will  be  an  award 
of  prizes  and  souvenirs  at  the  convention 
halL  

UNIVBB8ITT    AND    EDUCATIONAL    NEWS 

The  Illinois  legislature  has  passed  a  bill  ap. 
propriating  $5,000,000  for  the  use  of  the  Uni- 
versity of  Illinois  for  the  biennium  beginning 
July  1,  1916.  This  amount  lacks  but  little  of 
being  the  whole  of  the  fund  that  has  accumu- 
lated in  the  state  treasury  from  the  one-mill 
tax  voted  four  years  ago  for  the  support  of  the 
state  university. 

Bt  the  will  of  Miss  Helen  Gollamore,  of 
Boston,  $100,000  is  bequeathed  to  Simmons 
College,  $20,000  to  Radcliffe  College  and  $10,- 
000  primarily  to  aid  women  students  in  post- 
graduate courses  in  the  Massachusetts  Insti- 
tute of  Technology. 

The  General  Education  Board  plans  to  enter 
the  field  of  educational  research  by  assisting 
workers  of  institutions  of  learning,  as  well  as 
supporting  experiments  and  inquiries.  Fur- 
ther progress  is  reported  in  the  project  for 
establishing  an  institute  for  training  public 
health  workers.  A  model  county  organiza- 
tion win  be  perfected  in  Mississippi,  with  the 
cooperation  of  the  state  superintendent.  Sev- 
eral appropriations  are  also  announced.  Two 
hundred  thousand  dollars  are  subscribed  to  the 
Vassar  College  endowment  fund,  $126,000  to 
that  of  Denison  University,  Granville,  Ohio, 
and  $100,000  to  Pomona  College,  Claremont, 
Cal.  The  sum  of  $140,650  is  appropriated  for 
the  current  year's  work  in  developing  second- 
ary and  rural  schools  for  both  white  and  Negro 
races.    The  board  has  contributed  $21,000  for 


continuing  the  farm  demonstration  work  for 
children's  clubs  in  Maine  and  $10,000  in  New 
Hampshire,  undertaken  with  the  agricultural, 
colleges  of  these  states. 

Professoh  R  J.  Pool  has  been  chosen  by 
the  board  of  regents  of  the  University  of 
Nebraska  to  be  acting  head  of  the  department 
of  botany,  to  fill  the  place  made  vacant  by  the 
death  of  Professor  Charles  E.  Bessey.  J.  E. 
Weaver,  for  two  and  one  half  years  connected 
with  the  botanical  department  of  Washington 
State  College,  and  for  the  past  year  with  the 
botanical  department  of  the  University  of 
Minnesota,  has  been  appointed  assistant  pro- 
fessor of  botany  in  the  department. 

Dr.  Joseph  Peterson,  the  circumstances  of 
whose  resignation  from  the  chair  of  psychol- 
ogy in  the  University  of  Utah  have  been  noted 
in  this  journal,  has  been  appointed  prof  ^ser- 
ial lecturer  in  the  University  of  Minnesota. 
Other  appointments  at  Minnesota  are:  Elmer 
J.  Lund,  assistant  professor  of  zoology;  Bob- 
ert  C.  Ashby,  assistant  professor  of  animal 
husbandry;  Jean  MacKinnon,  assistant  pro- 
fessor of  nutrition;  Lucile  Wheeler,  assistant 
professor  of  foods  and  cookery;  Merritt  R 
Orose,  instructor  in  chemistry,  and  John  0. 
West,  instructor  in  physical  education. 

Dr.  Oeoroe  W.  Corker,  now  on  the  staff 
for  gynecology  of  Johns  Hopkins  University, 
has  been  appointed  assistant  professor  of 
anatomy,  and  L  C.  Hall,  formerly  of  the 
Cutter  laboratories,  assistant  professor  of 
bacteriology,  in  the  University  of  California. 

At  the  University  of  Illinois  Robert  Stew- 
art, professor  of  chemistry  in  the  Utah  Agri- 
cultural College  has  been  appointed  associate 
professor  of  soil  fertility  and  assistant  chief 
in  soil  fertility  in  the  Agricultural  Experi- 
ment Station.  Gilbert  Qussler,  of  the  Uni- 
versity of  Ohio,  has  been  appointed  associate 
in  animal  husbandry  in  the  College  of  Agri- 
culture. R.  D.  Carmichael,  of  the  Univer- 
sity of  Indiana,  has  been  appointed  to  be  as- 
sistant professor  of  mathematics  in  the  uni- 
versity. 

Lee  R.  Dice,  Ph.D.  (California,  '15),  has 
been  appointed  instructor  in  zoology  at  the 
Kansas  State  Agricultural  College. 
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JE^FEssoR  Gilbert  Gusler,  of  the  Oliio 
State  TTniyersity,  has  been  appointed  to  a 
position  as  associate  in  the  department  of 
animal  husbandry  of  the  University  of  Illi- 


nois. 


DISCUSSION  AND  COBBESPONDENCB 

OOMPLEXITT   OF   THE   ALEXANDRIAN   SERIES 

Under  the  tacit  encouragement  of  our  federal 
and  state  geological  bureaus  the  unfortunate 
practise  of  continually  displacing  already  well- 
defined  and  usefiQ  terranal  titles  by  new  ones, 
often  of  very  doubtful  utility,  with  the  idea 
in  mind  that  such  continual  change  in  nomen- 
clature is  the  only  essential  element  in  the 
advancement  of  knowledge,  seems  to  be  nota- 
bly increasing  rather  than  showing  any  appre- 
ciable signs  of  wane.  Lest  the  shadow  perma- 
nently be  mistaken  for  the  substance  every 
contemplated  case  of  renaming  demands  be- 
forehand the  closest  scrutiny. 

It  was  a  similar  tendency,  a  generation  ago, 
that  led  the  various  geological  surveys  to  dis- 
'penae  with  the  services  of  the  paleontologist 
and  to  adopt  the  lithologic  unit  in  stratigraphic 
classification  and  in  cartographic  representa- 
tion. In  new  form  the  remaining  mania  still 
refuses  to  be  downed. 

A  recent  concrete  case  is  the  proposal  of  the 
name  Alexandrian  for  an  Early  Siluric  series 
in  the  Mississippi  Valley.  This  instance  is 
no  worse  than  a  multitude  of  others.  It  is 
selected  at  random,  chiefly  because  it  illus- 
trates in  small  compass  more  points  than  any 
other  that  comes  to  mind.  Moreover,  it  em- 
phasizes three  facts  of  universal  application. 

There  is  first  the  doubtful  expedient  of 
erecting  groups  so  large  ae  that  of  series  by 
merely  throwing  together  all  strata  lying  be- 
tween two  well-known  horizons.  Second,  there 
is  the  i>emicious  habit  of  making  inconse- 
quential additions  to  or  subtractions  from  al- 
ready defined  formations  and  proposing  there- 
for entirely  new  names,  when  the  old  terms 
easily  answer  without  violation  of  a  single 
canon  of  nomenclature.  In  the  third  place 
there  is  little  or  no  consideration  of  paleo- 
geographical  conditions.  Until  the  last-named 
factor  is  recognized  in  something  of  its  true 
perspective  there  can  be  little  real  progress  in 


the  solution  of  the  broader  problems  of  local 
statigraphy. 

Now  the  Siluric  section  of  northeastern  Mis- 
souri is  quite  remarkable  because  of  the  fact 
that  it  is  so  meagerly  represented,  because  it 
is  divided  medially  by  a  marked  plane  of  un- 
conformity, and  because  there  is  an  overlapping 
of  a  southern  earlier  Siluric  deposition  by  a 
northern  later  one. 

In  the  proposal  of  the  term  Edgewood  forma- 
tion to  include  the  Bowling  Green  limestone, 
the  Noix  oolite,  a  local  phase  of  what  was  later 
called  the  normal  Noix  limestone  as  noted  by 
Ulrich,  and  the  lower  normal  limestone  to 
which  recently  the  name  Gyrene  limestone 
was  given,  the  significance  of  the  notable  plane 
of  unconformity  at  the  base  of  the  Bowling 
Green  member  was  completely  overlooked.  It 
now  transpires  that  the  stratigraphic  affinities 
of  this  formation  are  with  the  northern,  or 
Iowa,  section  instead  of  with  the  southern  or 
southern  Missouri  sequence;  that  its  time  rela- 
tions are  with  the  Mid  Siluric  rather  than  with 
the  Early  Siluric  sub-period.  In  consequence 
of  these  facts  Edgemont  as  a  terranal  designa- 
tion becomes  at  once  invalidated. 

By  slight  change  in  the  original  significa- 
tion of  the  term  Noix,  as  applied  to  a  limestone 
member,  this  name  assumes  a  useful  and  valid 
role.  The  appellation  Cyrene  for  a  limestone 
becomes  wholly  unnecessary.  If  in  the  north 
Missouri  region  the  term  Alexandrian  series 
is  to  be  retained  as  a  permanent  stratigraphic 
title  with  a  taxonomic  rank  of  series  it  will 
have  to  be  restricted  in  its  application  to  the 
Siluric  strata  below  the  plane  of  unconformity 
marking  the  base  of  the  Bowling  Green  lime- 
stona 

According  to  the  rule  of  nomenclature  laid 
down  by  its  author  the  term  Alexandrian  would 
have  to  be  abandoned  and  a  new  title  proposed. 
There  is  urgent  need  of  a  serial  term  for 
the  Early  Siluric  section  of  the  Ozark 
region.  It  appears  a  happier  treatment  of 
the  problem  to  retain  a  name  already  in  use, 
modifying  its  delimiting  application  slightly 
to  meet  the  exigencies  of  newly  discovered  rela- 
tionships. Only  in  this  way  can  the  interests 
of  stable  geologic  nomenclature  be  best  sub- 
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aenred  and  a  term  like  Alexandrian  aeries  be 
eatabliahed  aa  a  valid  atratigraphic  title. 


ALARAlfA    ABOILLAOEA    IN    MINNESOTA 

The  cotton-worm  moth,  Alabama  argiUacea 
Hubn.y  appeared  in  Minnesota  during  the 
past  season  at  several  different  places.  The 
first  recorded  appearance  was  at  Garden  City, 
Blue  Earth  County,  September  21,  where  it 
was  proving  injurious  to  a  variety  of  ever- 
bearing strawberries.  The  moths  punctured 
the  fruit  and  apparently  did  considerable  in- 
jury. 

Between  the  tenth  and  the  fifteenth  of  Oc- 
tober, several  other  inquiries  from  other  places 
were  received,  complaining  of  this  moth  injur- 
ing strawberries.  One  complaint  came  from 
Rochester,  Minn.,  one  from  St.  Paul,  and  one 
from  Excelsior,  which  is  on  Lake  Minnetonka, 
west  of  Minneapolis.  The  moths  apparently 
stayed  but  a  very  short  time  in  each  of  these 
places.  Between  the  fifteenth  and  nineteenth 
of  October  the  nurseryman  at  Garden  City, 
Minn.,  had  further  trouble  from  these  moths. 
He  stated  in  a  letter  that  they  were  most 
abundant  about  the  twentieth  of  September, 
after  which  they  disappeared,  becoming  rather 
scarce,  but  appearing  again  in  numbers  about 
the  fifteenth  of  October. 

These  few  notes  may  be  of  interest  to  ento- 
mologists, as  they  show  the  northern  flight  of 
the  moths;  also  that  they  will  feed  on  fruit, 
if  fruit  is  available  at  that  time. 

William  Moore 

Division  oi*  Entomoloot, 
Univxbsitt  of  Minnesota 

chemihtdrometrt 
The  writer  has  been  searching  for  a  name 
for  the  new  method  of  measuring  the  flow  of 
rivers,  the  discharge  of  turbines  and  the  ca- 
pacities of  reservoirs  by  means  of  chemicals 
mixed  with  liquids.  Chemihydrometry  seems 
to  convey  the  idea  exactly,  but  it  can  be  criti- 
cized in  at  least  two  respects.  It  is  a  com- 
pound whose  component  parts  are  derived 
from  two  different  languages,  which  is  not 
good  form,  and  the  second  part  is  almost  ex- 
clusively used  when  it  refers  to  the  determi- 
nation of  density  or  specific  gravity. 


An  appropriate  name  for  this  new  branch 
of  engineering  will  soon  be  in  demand  and  it 
is,  therefore,  suggested  that  other  names  be 
sul»nitted  by  your  readers  for  oonsideratioiL 

B.  F.  Gboat 

EVE  SHADES  FOR  MICR0600PICAL  WORK 

To  THE  Editor  of  Scienoe:  The  eye  shade 
described  in  Science  for  May  28  is  identical 
in  plan  though  not  quite  as  perfect  in  con- 
struction as  on^  sold  for  many  years  by  deal- 
ers in  microscopic  supplies.  It  was  designed 
by  Dr.  R.  H.  Ward  and  is  illustrated  in  ear- 
lier editions  of  Gage,  ''The  Microscope"  (e. 
g.,  VI.  ed.,  p.  59),  and  in  various  catalogues 
of  micro  accessories  as  Wards  Eye  Shade. 
In  the  later  editions  of  Professor  Gage's  book 
it  is  replaced  by  another  form  which  in  the 
author's  judgment  probably  meets  the  needs 
of  the  case  more  satisfactorily. 

The  discussion  which  Professor  Gage  gives 
in  connection  with  the  figure  of  the  eye  shade 
regarding  the  care  of  the  eyes  is  worthy  the 
more  careful  consideration  of  the  laboratory 
teacher.  Such  problems  receive  little,  if  any, 
attention  in  the  training  of  g^raduate  stu- 
dents, and  college  classes  suffer  when  every 
new  generation  of  teachers  comes  to  practise 
on  them.  X 


SCIENTIFIC  BOOKS 

The  Climatic  Factor  aa  iUiutraied  in  Arid 
North  America.  By  Ellsworth  HuNnNO- 
TON,  with  contributions  by  Oharles  Sohuch- 
ERT,  Andrew  E.  Douglass  and  Charles  J. 
Fullmer.  Carnegie  Institution  of  Wash- 
ington, Publ.  192, 1914.  4to.  Pp.  341,  richly 
illustrated. 

The  senior  author  of  '^  The  Climatic  Factor  " 
has  for  a  number  of  years  endeavored  to  throw 
light  upon  the  relations  between  changes  in 
climate  and  human  activity,  and  the  wealth  of 
fact  which  he  personally  has  hitherto  brought 
to  light  and  correlated  with  the  investigations 
of  others,  especially  archeologists,  in  that  re- 
gion called  the  cradle  of  western  civilizatioQ, 
together  with  interpretation  in  terms  of  di- 
matic  oscillation,  have  won  for  him  mneb 
recognition  both  from  a  wide  circle  of  Ae 
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intellectual  laity  and  within  the  narrower 
circle  of  more  critical  studenta.  A  more  fasci- 
nating volume  to  those  who  endeavor  to  . 
^impse  the  ancients  as  living  heings  overcom- 
ing and  being  overcoming  by  their  environ- 
mentSy  than  '^  Palestine  and  Its  Transforma- 
tion" has  rarely  been  written,  and  in  it 
Professor  Huntington  in  a  measure  has  antici- 
pated the  feature  of  the  present  volume  which 
to  the  biologist  especiaUy  will  make  the  most 
intimate  appeal.  As  the  author  remarks  in  his 
preface,  his  thesis  of  climatic  pulsations  within 
measurably  recent  times  may  till  now  have 
been  open  to  the  criticism  that  the  facts  may 
have  been  arranged  to  fit  the  theory,  but  grant- 
ing this  to  be  so,  we  have  now  given  us  indu- 
bitable evidence,  mathematically  treated,  de- 
rived from  growth  rates  of  the  *'  big  trees,"  so 
that  in  the  absence  of  instrumentation  we  are 
supplied  with  a  rainfall  curve  dating  back  over 
8,000  years,  which,  viewed  broadly,  is  little  less 
dependable  for  that  lack. 

The  method  of  attaining  this  end  is  credited 
to  Professor  A.  E.  Douglass,  who,  while  resi- 
dent in  Flagstaff,  conceived  the  idea  of  show- 
ing association  between  meteorological  varia- 
tions and  astronomical  phenomena  during  long 
periods  of  time  for  which  records  are  not  avail- 
able. This  method  is  presented  by  him  in 
Chapter  XI.  of  the  volume.  The  fundamental 
data  are  the  measurements  of  the  growth  rings 
in  old  trees  obtained  in  numbers  sufficient  to 
allow  the  determination  of  the  amount  of 
error  due  to  various  causes  and  their  elimina- 
tion. The  errors  considered  by  Douglass  are 
those  introduced  by  the  irregularities  of  growth 
due  to  discontinuity  of  moisture  supply  during 
the  growing  season,  such  errors  being  of  rela- 
tively greater  importance  in  comparing  growth 
and  recorded  rainfall,  during  a  comparatively 
short  period  of  years.  The  results  of  the  in- 
vestigation are  correct  within  a  range  of  70 
to  82  per  cent.,  and  certainly  sufficiently  so  to 
warrant  reliance  upon  tree  growth  as  an  indi- 
cator of  climatic  variations.  Orowth  rates 
for  a  period  of  500  years  were  then  studied,  a 
correction  for  age  being  indicated,  and  from 
the  result  it  is  clearly  to  be  inferred  that  cli- 
matic pulsations  have  occurred  during  the  pe- 
riod in  question.    These,  it  is  finally  argued. 


are  expressions  of  weather  changes  due  to  sun- 
spot  activity,  a  view  supported  by  data  from 
(German  trees. 

In  the  following  chapters  Huntington  ap- 
plies the  above  method,  introducing  an  addi- 
tional correction  for  "  longevity,"  the  eflfect  of 
which  is  to  still  further  rectify  the  curve  em- 
bodying a  correction  for  age,  and  to  make  the 
sinuosities  of  the  growth  curve  comparable  at 
all  points  throughout  its  extent.  The  evidence 
for  pulsations  of  growth  is  further  found  in 
trees  widely  scattered  from  Maine  to  Oali- 
fomia.  It  is,  however,  to  be  noted  that  in- 
verse growth  fluctuations  occur,  as  for  example 
when  a  change  which  produces  a  "  drought  in 
the  north  may  produce  an  excess  of  moisture  in 
the  south."  This  extension  of  method  then 
leads  the  way  to  a  dramatic  climax  in  the  fol- 
lowing two  chapters  in  which  the  special  diffi- 
culties presented  by  the  ^'big  trees"  of  Cali- 
fornia are  dealt  with  and  the  interpretation  of 
their  growth  curves  is  pres^ited.  The  original 
data  are  recorded  in  the  statistical  portion  of 
the  volume,  where  28  pages  are  found  crowded 
with  tabulated  figures  at  which  one  must  look 
in  order  to  form  some  conception  of  the 
enormous  amount  of  work  of  a  purely  induc- 
tive kind  upon  which  the  author's  conclusions 
rest.  The  derived  curve  of  tree  growth  for 
8,000  years  and  the  curve  for  climatic  change 
in  western  Asia  based  upon  historical  data,  on 
page  172,  must  remain,  whatever  the  minor  in- 
accuracies may  turn  out  to  be,  of  preponder- 
ating interest  for  students  of  climate,  and  wiU 
become  an  item  of  classical  value. 

From  these  curves  there  emerges  the  con- 
clusion that  beyond  the  cycles  of  lesser  ampli- 
tude embraced  within  shorter  time  periods 
(120,  21  and  11  years)  others  occur  ''of  the 
length  of  centuries"  but  without  recognizable 
periodicity,  and  that  these  pulsations,  to  use 
the  author's  favorite  term,  have  been  synchron- 
ous in  western  America  and  western  and  cen- 
tral Asia.  His  methods,  tested  against  each 
other  in  this  volume,  point  also  to  a  condition 
800  years  ago  on  the  whole  moister  than  now 
obtains. 

Inquiry  into  the  possible  causes  of  the  dis- 
coverable fluctuations  occupies  Chapter  XIX., 
in  which  a  variety  of  evidence,  including  solar 
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constants,  sun-spots,  the  prices  of  wheat,  sice 
of  crops,  growth  of  trees  and  comparative  tem- 
perature fluctuations  at  various  points  of  the 
earth's  surface,  contributes  to  support  the  con- 
clusion that  the  ''solar  hypothesis,"  meaning 
the  occurrence  of  sun-spots  and  a  correspond- 
ingly cyclic  change  in  the  sun's  radiation  are 
sufficient  to  and  do  account  for  the  causation 
of  measurable  meteorological  results.  The 
larger  question  of  climatic  change  during  the 
vast  extent  of  geological  time  is  attacked  by 
Dr.  Charles  Schuchert  in  a  paleometeorological 
monograph  incorporated  into  the  volume  as 
Fart  n.,  in  which  the  crustal  deformation  of 
the  earth  due  to  gravitational  agencies  is  seen 
as  the  cause  of  change  and  redistribution  of 
climatic  zones.  It  seems  conclusive  that  pe- 
riods of  mountain-making  have  been  followed 
by  cooler  times,  though,  as  Himtington  and 
Schuchert  both  admit,  there  still  remains  the 
difficulty  of  accounting  for  the  apparent  causal 
relation  between  these,  for  the  minor  fluctua- 
tions of  climate  which  are  now  in  progress,  and 
for  the  interglacial  climates  characterised  by 
higher  temperatures.  At  this  point  the  solar 
hypothesis  appears  to  articulate  with  that  of 
crustal  deformation.  A  full  and  impartial 
discussion  of  all  the  theories,  in  itself  quite 
exemplary,  strengthens  the  authors'  positions, 
but  for  these  details  the  original  volume  must 
be  examined. 

There  remains  of  the  reviewer's  task  a  neces- 
sarily  brief  and  equally  inadequate  mention 
of  the  body  of  evidence  from  the  point  of  view 
chiefly  of  human  activity,  but  including  certain 
topog^raphic  facts. 

The  salient  condition  for  the  studies  lies  in 
the  sensitiveness  of  the  semi-arid  desert  to 
apparently  minor  deviations  from  the  normal 
course  of  rainfall,  and,  for  the  author's  pur- 
pose, its  effect  upon  human  economy.  That 
these  fluctuations  of  precipitation  have  oc- 
curred, there  is  abundant  evidence  in  records, 
and  in  the  fate  of  modem  enterprises ;  and,  ac- 
cording to  Huntington,  in  the  making  of  ter- 
races, new  and  old,  but  all  embraced  within 
comparatively  recent  times,  which  can  be  seen 
at  the  present  time  well  illustrated  in  the  Santa 
Cruz  River  at  Tucson,  in  the  different  levels 
of  lake  beds,  in  the  fixation  of  older  and  move- 


ment of  later  sand  dunes,  as  illustrated  in  the 
White  Sands  of  the  Otero  basin  and  in  the 
different  ages  of  ancient  aboriginal  villages. 
Evidences  of  an  earlier  large  population  were 
studied  in  localities  found  in  the  whole  wide 
region  from  south  New  Mexico  to  northern 
Sonora.  The  close  examination  of  these  evi- 
dences is  so  masterfully  done,  and  with  such 
intimacy  of  touch,  that  one  feels,  as  it  were,  a 
thread  of  drama  running  through  it  While 
the  contemplation  of  history  seems  to  lengthai 
the  years  agone,  that  of  the  earlier  culture  of 
the  desert  seems,  in  these  studies,  to  bring  us 
nearer  to  the  past.  In  particular,  the  account 
of  the  condition  on  the  lower  Altar  may  be 
cited  in  illustration  of  method  and  treatment 
This  valley,  beginning  at  the  village  of  Altar 
and  ending  at  Disemboque  on  the  Gulf  of  Cali- 
fornia, contains  a  string  of  villages  either  occu- 
pied, as  Caborca,  with  1,500  inhabitants,  and 
Buzani  with  a  mere  handful,  but  with  the 
ruins  of  a  mission,  or  uninhabited — and  recog- 
nizable only  from  the  usual  signs — artefacts, 
foundations,  canals,  villages  extensive  enough 
to  accommodate  1,600  folk,  perhaps  more. 
Lands  now  either  cultivated  opportunistically, 
but  less  and  less  as  the  gulf  is  approached  or 
not  at  all,  but  always  extensive  enough  for  the 
support  of  large  numbers  of  the  primitive  peo- 
ple, together  with  signs  of  irrigation  works, 
combine  with  the  ruins,  to  form  a  setting  for 
a  numerous  people.  But  the  people  are  not 
there.  All  the  facts  point  to  a  condition  when 
agriculture  was  possible  and  water  was  in 
quantities  sufficient  to  supply  the  villages  by 
means  of  canals,  in  the  absence  of  weUs  (as 
at  Buzani).  A  feature  of  especial  interest 
described  is  the  curious  terraces  or  trincheras 
found  at  various  localities.  These  merge  with 
rectangular  areas,  discernible  now  only  from 
an  eminence,  on  the  lower  gentler  slopes. 
These  trincheras  were  undoubtedly  for  agri- 
cultural use,  and  this  view  taken  by  Huntings 
ton,  receives  support  from  the  occurrence  of 
similar  trincheras  observed  by  the  reviews 
in  the  fastnesses  of  the  Sierra  Madre  of  Chi- 
huahua, associated  with  the  ruins  of  ancient 
villages.  But  if  for  agriculture,  whence  the 
water?  A  little  arithmetic  shows  pretty  co^^* 
clusively  that  they  could  not  have  been  ini- 
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gatedy  since  the  work,  which  would  have  been 
done  by  the  women,  would  have  amounted  in 
the  case  of  the  Great  Trinchera  to  enough  to 
demand  a  population  of  15,000,  "where  now 
there  are  scarcely  more  than  200,"  in  view  of 
which  it  seems  far  more  likely  that  dry  farm- 
ing was  possible,  and  this  in  turn  supposes  a 
greater  rainfall  than  occurs  at  present. 

But  the  main  effort  is  to  show  that  not  only 
has  there  been  a  change  in  rainfall  during  the 
last  few  hundred  years,  but  that  the  whole  re- 
gion studied  presents  evidences  of  successive 
stages  of  culture.  The  evidence  derived  from 
human  agencies  is  of  course  the  more  difficult 
to  obtain  and  interpret,  but  taken  together 
with  that  from  other  sources,  it  gives  more 
than  suggestive  strength  to  the  discussion. 
For  example,  the  early  Spaniards  found  no  in- 
habitants in  the  Ghaco  Canyon,  while  their 
artefacts  show  them  to  have  been  different  from 
the  more  modem  Pajaritans.  The  extremely  dry 
character  of  the  region  indicates  that  it  would 
have  become  uninhabitable  earlier  than  other 
localities  which  have  been  occupied  at  later 
dates. 

In  this  connection  southern  Mexico  is 
treated  as  a  test  case  and  similar  conclusions 
are  arrived  at,  while  three  other  chapters  deal 
with  Yucatan,  with  Guatemala  and  the  High- 
est Native  American  Civilization,  and  with 
the  Belation  of  Climatic  Changes  to  Mayan 
History.  The  rich  indications,  buried  now  in 
well-nigh  impenetrable  jimgle,  of  a  highly 
able  and  intelligent  people,  are  found  in  a 
region  which  forbids  at  the  present  any  ap- 
proach to  civilization  at  all,  in  view  of  the 
great  heat,  disease  and  the  consequent  debil- 
itating effects.  But  a  small  decrease  in  rain- 
fall would  alter  these  conditions,  so  that  what 
would  cause  the  disappearance  of  i)eople  in 
temperate  regions  would  permit  their  greater 
development  in  the  tropics,  since  a  diminu- 
tion of  rainfall  sufficient  to  allow  the  develoi>- 
ment  of  dense  forests  would  cause  them  to  be 
replaced  by  jungle,  and  the  jungle,  in  turn,  by 
bush.  A  healthful  atmosphere  would  thus  dis- 
place a  noxious  one,  and  human  progress, 
otherwise  inhibited,  would  be  stimulated.  But 
this  means  that  while  the  deserts  of  the  south- 


west are  drier  now  than  formerly,  the  scenes  of 
former  Mayan  greatness  are  now  moister,  in 
apparent  contradiction  to  the  major  thesis  of 
the  volume.  At  this  point  a  paper  is  contrib- 
uted by  Dr.  Charles  J.  Kellmer  on  "The 
Shift  of  the  Storm  Track.''  It  is  shown  that 
during  an  interval  of  21  years  the  storm  track 
has  shifted  a  small  distance  to  the  west  and 
south,  and  it  is  perhaps  more  than  a  mere 
coincidence  that  the  magrnetic  pole  has  also 
shifted  (according  to  Bauer)  westward  and 
(chiefly)  southward.  This  broaches  the  sub- 
ject of  the  latitudinal  change  of  climate  due 
to  this  cause,  and  if,  as  Huntington  contends, 
such  changes  have  occurred  in  the  lands  of  the 
Mayas,  the  general  contention  that  the  pro- 
found changes  in  human  culture,  indicated  by 
their  reliquiffi,  are  due  to  them.  In  this 
light,  the  Mayan  history  is  reviewed  in  Chapter 
XVm.,  and  a  parallel  is  drawn  between  the 
climatic  changes  as  registered  by  tree  growth 
and  the  rise,  decline,  renascence  and  ultimate 
reduction  to  a  rather  low  grade  of  culture,  of 
the  Mayan  people,  not  so  low,  however,  as  that 
of  other  tropical  peoples.  In  this  study,  his- 
tory and  archeology  are  brought  together,  and 
if  the  results  are,  as  Huntington  says,  not  too 
much  to  be  depended  on,  the  treatment  again 
illustrates  the  method  of  coordinating  evidence 
from  these  and  other  sources  in  order  to  get  a 
broader  view  of  the  possible  causes  of  culture 
changes  in  the  past.  The  sum  total  of  the 
work  is  to  strongly  indicate  a  general  paral- 
lelism between  these  changes  in  central  Amer- 
ica and  the  desert  regions  to  the  north  and 
those  of  central  and  southwestern  Asia  as  cor- 
related with  the  climatic  pulsations  indicated 
in  the  growth  records  drawn  from  a  minute's 
study  of  the  California  trees. 

The  volume  is  a  big  one,  and  really  too  big 
and  too  detailed,  and  with  evidence  drawn  from 
too  many  kinds  of  sources  for  competent  re- 
view by  a  single  reader.  If  this  review  fails  in 
the  critical  attitude,  a  good  purpose  will  be 
served  if,  besides  indicating  the  scope  of  the 
studies,  the  general  attention  is  directed  to 
large  and  conscientious  effort,  supported  by 
great  if  restrained  enthusiasm,  to  work  out  an 
intricate  problem  which  has  an  intimate  bear- 
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ixkg  on  the  history  of  the  human  race,  that  of 
the  relation  of  culture  to  climate.  Much  as 
has  been  done,  the  author  would  be  the  last 
to  say  that  more  than  a  breaking  of  the  ground 
has  been  accomplished.  He  himself  is  as  busily 
engaged  now  as  before,  deriving  evidence 
from  all  sources  available  to  him,  as  witness 
the  recent  papers  on  the  relation  of  climate  and 
civilization,  work  and  weather,  in  Harper^$ 
Magazine,  forecast  doubtless  of  more  extensive 
study  of  the  same  kind. 

A  single  matter  of  book-making  should  be 
especially  mentioned.  In  a  note  to  the  reader, 
following  the  table  of  contents,  a  list  of  segre- 
gations of  chapters  is  given  for  the  direction 
of  those  more  especially  interested  in  one  field 
of  thought  than  another.  Such  schemes  are 
helpful  in  these  days  of  much  publication. 

Francos  E.  Llotd 

MoQiLL  Univxbsitt 


TEB    PB0CBEDIN08    OF    THE    NMTIONAL 

ACADEMY  OF  SCIENCES 

(NUMBBE8  1-4) 

Four  numbers  of  the  Proceedings  of  ihs 
National  Academy  of  Sciences  have  now  been 
issued.  These  contained  in  258  pages  a  total 
of  70  articles,  including  the  report  of  the  au- 
tumn meeting  of  the  Academy.  The  average 
length  of  the  contributions  was  therefore  8.7 
pages,  which  lies  well  within  the  limit  of  6 
pages,  or  2,500  words,  set  by  the  editors. 

The  number  of  articles  in  the  various 
branches  of  science  is  as  f  oUows : 


Mathematics   11 

Ghemifltry 13 

Paleontology 1 

Zoology 5 

Bacteriology   2 

Anthropology 5 


Astronomy  11 

Geology   2 

Botany 4 

Genetics 5 

Physiology 8 

Psychology 2 


The  inadequate  representation  of  certain 
sciences,  such  as  physics,  geology  and  pa- 
thology, is  largely  accidental,  as  many  authors 
in  these  fields  have  indicated  their  intention 
of  contributing  to  the  Proceedings, 

The  arrangement  of  the  articles  according 
to  geographical  distribution  into  Eastern, 
Middle  West,  and  Pacific  also  shows  a  reason- 
able distribution  over  the  whole  United  States. 
The  figures  are: 


Eaatern  ...35    Middle  west  ...21    Paeifie  ...13 

The  Pacific  figures  show  the  activities  of  the 
great  Lick  and  Mt.  Wilson  observatories  in 
astronomy;  and  the  Middle  West  haa  an  ex- 
ceptional representation  in  mathematics. 

A  number  of  the  papers  which  have  appeared 
in  the  Proceedings  were  read  before  the 
Academy  at  its  autumn  meeting  and  have 
therefore  appeared  in  abstract  in  Sgiekcb. 
Without  making  exceptions  in  the  case  of 
these  papers,  the  contents  of  the  first  four 
issues  of  the  Proceedings  may  be  outlined  as 
follows: 

Astronomy. — ^An  analysis  of  the  radial 
velocities  of  nebuks  by  W.  W.  Campbell  shows 
that  the  planetary  nebulae  are  on  the  average 
moving  much  faster  than  the  helium  stars, 
which  are  supposed  to  be  nearest  to  the  ne- 
bular condition;  and  this  leads  to  the  sugges- 
tion that  these  nebuhe  may  have  arisen  by  the 
collision  of  fast  moving  stars  with  resisting 
media. 

n.  D.  Curtis,  from  a  study  of  photographs 
of  nebuliB  taken  at  various  times  throughout 
a  period  of  thirteen  years,  concludes  that 
there  are  upon  the  plates  no  evidences  of  in- 
ternal motion  and  little  if  any  of  proper  mo- 
tion, indicating  g^at  distance  and  enormous 
size  for  these  objects. 

The  announcement  of  the  discovery  of  the 
ninth  satellite  of  Jupiter  is  made  by  S.  B. 
Nicholson. 

R  E.  Wilson  reports  abnormally  high  radial 
velocities  (some  250  km.  per  sec.)  for  nebul» 
in  the  Magellanic  Clouds,  and  calls  attention 
to  the  importance  of  determining  the  velo- 
cities of  stars  in  the  clouds  to  ascertain 
whether  the  clouds  as  a  whole  may  have  such 
a  velocity. 

Kapteyn's  theory  that  the  universe  is  mainly 
composed  of  two  great  streams  of  stars  is 
Ktrongly  supported  by  a  statistical  study  of 
stellar  radial  velocities  by  J.  C.  Kapteyn 
and  W.  S.  Adams.  New  observations  of  faint 
stars  show  that  the  streams  extend  to  Ae 
greatest  distances  for  which  data  are  available 

A.  van  Maanen's  measures  of  stellar  paral- 
laxes with  the  sixty-inch  reflector  are  appar- 
ently of  very  high  precision. 
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Solar  pliysics  is  represented  by  a  number  ol 
contributions.  O.  £.  Hale  and  H.  D.  Bab* 
cock  seek  with  the  aid  of  the  Stark  effect  to 
measure  the  potential-gradient  in  the  solar  at* 
mosphere,  and  find  that  at  the  level  in  question 
it  does  not  exceed  two  hundred  times  the 
arerage  value  in  the  earth's  atmosphere.  A 
study  of  the  flash  spectrum  of  the  uneclipsed 
sun  leads  W.  S.  Adams  and  E.  G.  Burwell  to 
infer  that  the  observations  without  an  eclipse 
represented  a  lower  level  than  those  during 
edipsOy  and  that  there  is  a  considerable  gain 
in  accuracy  (owing  to  the  greater  linear  scale 
of  the  Mt.  Wilson  photographs);  the  residts 
do  not  support  the  hypotiiesis  of  anomalous 
dispersion  as  explanatory  of  solar  phenomena. 
C.  E.  St.  John  offers  an  extensive  critique  of 
this  hypothesis,  and  concludes  that  the  theory 
which  bases  the  shifts  in  the  spectral  lines  on 
supi>06ed  velocities  in  the  solar  atmosphere  is 
far  more  satisfactory  than  that  which  explains 
these  shifts  by  anomalous  dispersion. 

That  spherical  aberration  may  be  induced 
in  a  thoroughly  corrected  objective  by  rapidly 
changing  temperatures  is  noted  by  F.  Schles- 
inger,  and  mechanical  devices  for  removing 
the  inequalities  of  temperature  are  described. 

C.  E.  St.  John  and  H.  D.  Babcock  have  ex- 
amined the  spectral  lines  in  the  iron  arc  and 
have  discovered  that  the  wave-lengths  of  many 
of  the  lines  depend  upon  the  portion  of  the  arc 
from  which  the  light  is  taken,  a  fact  which 
must  be  recognized  in  fixing  precise  standards 
in  spectroscopy. 

Chemistry. — ^Revisions  of  the  atomic  weights 
of  cadmium,  lead  and  praseodymium  are  re- 
ported by  G.  P.  Baxter  and  various  collabo- 
rators. The  values  obtained  are:  cadmium, 
112.417;  lead,  207.20;  praseodymium,  140.92; 
CI  =  85.457  and  Ag  =  107.880  being  assumed 
in  the  computations.  There  appeared  to  be 
no  difference  between  specimens  of  lead  from 
different  geographical  sources. 

W.  A.  Jacobs  and  M.  Heidelberger  offer  a 
proof  of  Dimroth's  monomolecular  formulas 
for  p-aminophenylmercuric  compounds  as 
against  Pesci's  more  complicated  formulas. 

P.  A.  Levene  and  F.  B.  La  Forge  state  that 
the  2-aminohexose  isolated  by  them  and  named 


chrondrosamine  has  the  configuration  of  either 
2-altrosamine  or  of  2-allosamine. 

In  a  series  of  papers  on  potassium  ammono 
argentate,  barate,  calciate»  and  sodate,  on 
metallic  salts  of  ammono  acids,  and  on  am- 
monobasic  iodides  of  aluminium,  E.  C.  Frank- 
lin reports  further  progress  on  his  extensive 
investigation  on  the  analogies  between  aqueous 
and  liquid-ammonia  solutions. 

The  use  of  J.  J.  Thomson's  electron  theory 
of  valence  and  of  various  modifications  of  that 
theory  is  discussed  by  J.  Stieglitz,  both  des- 
criptively and  (with  collaborators)  experiment- 
ally, in  papers  on  the  molecular  rearrangements 
of  triphenylmethane  derivatives  with  the  con- 
clusion tbat  the  original  Thomson  theory  is 
extremely  useful,  but  that  its  newer  modifica- 
tions are  not  necessary  so  far  as  the  present 
investigation  is  concerned. 

An  extended  investigation  of  the  effects  of 
lipases  in  hydrolyzing  esters  is  described  by 
K.  G.  Falk.  He  comes  to  the  conclusion  that 
the  specific  character  of  these  effects  is  due  in 
some  cases  to  the  influence  of  the  ester  on  the 
enzyme  in  causing  its  coagulation  or  precip- 
itation, and  in  other  cases  to  the  influence 
of  the  enzyme  on  the  ester  arising  from  the 
presence  in  the  former  of  special  groupings 
similar  to  those  in  amino-acids  and  peptides, 
which  also  bring  about  hydrolysis  of  esters,  as 
shown  by  the  experiments  of  the  author  made 
in  collaboration  with  M.  L.  Hamlin. 

E.  W.  Washburn  and  J.  W.  Read  show  that 
the  freezing-points  and  the  eutectic  point  of 
solutions,  however  concentrated,  of  two  sub- 
stances which  conform  to  the  laws  of  ideal  so- 
lutions can  be  calculated;  and  they  commu- 
nicate experiments  which  show  close  concord- 
ance of  the  observed  eutectic  points  with  those 
calculated.  They  derive  from  their  considera- 
tions the  following  quantitative  principle  re- 
lating to  solubility:  When  a  crystalline  sub- 
stance A  is  dissolved  in  any  solvent  B  with 
which  it  forms  an  ideal  solution,  its  solubility 
is  independent  of  the  nature  of  the  solvent  B, 
and  depends  merely  on  the  temperature  and 
on  the  melting-point  and  heat  of  fusion  of  the 
crystals  A, 

E.  W.  Washburn  and  E.  B.  Millard  show 
that  the  electrolysis  of  a  solution  of  cesium 
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chloride  containing  raffinose  at  low  concentra- 
tion is  attended  by  a  decrease  in  the  anode- 
portion,  and  an  increase  in  the  cathode-por- 
tion, of  the  ratio  of  the  quantity  of  water  to 
that  of  raffinose.  This  result  proves  that  there 
is  a  net  transfer  of  water  to  the  cathode,  and 
therefore  that  the  cesium  ion  is  hydrated  to  a 
greater  extent  than  the  chloride  ion.  The 
cesium  ion  is  shown  to  be  the  least  hydrated  of 
the  ions  of  all  the  alkali  elements  pieriously 
studied 

Geology. — ^A  voyage  through  the  Pacific  to 
visit  coral  reefs  for  the  purpose  of  discriminat- 
ing between  various  theories  proposed  to  ac- 
count for  their  formation  convinced  W.  M. 
Davis  that  Darwin's  original  theory  of  sub- 
sidence gives  by  far  the  most  satisfactory  ex- 
planation of  all  the  barrier  reefs  he  visited. 

G.  F.  Becker  proposes  to  consider  the  earth 
as  a  heat  engine  competent  to  bring  about  all 
the  dynamical  effects  with  which  geology  has 
to  deal  by  the  stress  and  strains  which  would 
arise  during  cooling,  due  to  local  differences 
of  the  tendency  of  the  surface  layer  to  lose 
heat. 

Paleontology. — The  hypothesis  advanced  by 
G.  D.  Walcott  that  bacteria  probably  were  an 
important  factor  in  the  deposition  of  the 
Algonkian  limestones  has  received  strong  sup- 
port by  his  discovery  of  bacteria  resembling 
Micrococci  in  the  fossil  alga  of  the  Newland 
limestone. 

Botany, — G.  J.  Ghamberlain  presents  a 
phylogenetic  study  of  Gycads  based  upon  de- 
tailed field-work  extending  over  a  decade. 

Phoradendron  is  classified  by  W.  Trelease 
into  two  primary  g^^oups:  Boreales  containing 
60  and  ^quateriales  containing  202  differenti* 
able  forms,  most  of  which  he  regards  as  species. 

From  a  study  of  the  morphology  and  rela- 
tionships of  Podomitrium  malaccense  D.  H. 
Gampbell  decided  that  Podomitrium  is  much 
more  like  Blyttia  than  like  Metzgeria  and 
should  be  placed  in  the  Blyttiacete  rather  than 
Aneuracete. 

That  the  loss  of  viability  in  seeds  with  stor- 
age is  a  matter  of  coagulation  of  cell  proteins, 
and  that  there  is  a  possibility  of  determining 
a  quantitative  statement  of  the  significance  of 
various  storage  conditions,  is  indicated  by  a 


study  of  the  germination  of  wheat  by  W. 
Grocker  and  J.  F.  Groves. 

Zoology, — ^Experiments  on  the  fertilizing 
power  of  sperm  dilutions  of  Arbacia  indicate 
to  F.  B.  Lillie  that  the  loss  of  fertilizing  power 
is  due  not  to  loss  of  motility  of  the  sperma- 
tozoa, but  to  loss  of  their  activating  substance, 
which  he  designates  as  sperm  receptors;  light 
is  also  thereby  thrown  on  the  process  of  fertili- 
zation. 

G.  Zeleny  and  £.  G.  Faast  investigate  di- 
morphism in  size  of  spermatozoa  with  its  rela- 
tion to  the  chromosomes,  and  come  to  the  con- 
clusion that  such  dimorphism  must  exist  very 
generally  and  is  probably  the  result  of  chro- 
mosomal dimorphism  present  in  the  sperm- 
atids. 

R.  Goldschmidt  reports  experiments  which 
point  to  the  probability  that  the  general  proc- 
esses of  spermatogenesis  are  necessary  re- 
actions of  the  cells  to  a  systematic  regulation 
of  the  osmotic  conditions  on  the  part  of  the 
follicular  membrane;  the  individual  specific 
processes  are  caused  by  the  specific  properties 
of  the  reacting  cells. 

Extensive  experiments  on  flounders  show 
that  their  remarkable  ability  to  simulate  the 
color  and  pattern  of  the  background  against 
which  they  rest  is  controlled  by  their  visual 
perception  of  the  background  and  that  the 
rapidity  of  the  adaptation  to  surroundings  is 
greatly  increased  by  frequent  practise,  accord- 
ing to  S.  O.  Mast» 

A  quantitative  ecological  study  of  the  Mad- 
reporian  corals  of  the  fringing  reef  of  Maer 
Island  is  presented  by  A.  G.  Mayer;  the 
destructive  effects  of  temperature,  silt,  etc., 
are  discussed. 

Genetics. — G.  B.  Davenport  has  two  articles 
upon  the  feebly  inhibited:  I.  Violent  temper 
and  its  inheritance;  II.  Nomadism  or  the 
wandering  impulse  with  special  reference  to 
heredity.  The  nomadic  instinct  is  fundamen- 
tal in  man,  but  is  inhibited  in  well-regulated 
individuals.  The  tendency  to  outbursts  of 
temper  is  probably  a  dominant  trait. 

By  studying  quantitatively  the  color  pat- 
terns of  a  race  of  rabbits  bred  especially  for 
the  purpose  W.  E.  Gastle  and  P.  B.  Hadley 
obtain  what  they  regard  as  conclusive  evidence 
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against  the  idea  of  unit-character  constanoy 
or  "gametic  purity." 

Experiments  on  self-sterility  incline  E.  H. 
East  away  from  simple  Mendelian  formulas 
of  the  type  suggested  by  Correns  and  toward 
Jest's  idea  of  "Individual  stofPe"  and  a  near- 
Mendelian  interpretation. 

In  an  attempt  to  analyze  the  normal  varia- 
tion of  an  organism  from  the  standpoint  of 
EntwicJelungsmechanih,  B.  Pearl  and  F.  M. 
Surface  study  growth  and  variation  in  maize. 
They  find  that  the  differences  in  the  manner 
of  grovirth  of  individual  plants  and  of  groups 
of  plants  can  not  be  explained  as  the  effect  of 
environmental  factors,  but  should  be  regarded 
as  due  to  internal  factors;  they  r^ard  the 
differences  as  due  to  independent  Mendelian 
factors  distributed  at  random  in  any  population 
of  open  fertilized  maize  plants. 

Bacteriology. — W.  A.  Jacobs  and  M.  Heidel- 
berger  report  upon  a  new  group  of  bactericidal 
substances  obtained  from  hexamethylene- 
tetramine. 

In  experiments  upon  B.  colt,  E.  O.  Jordan 
finds  an  instance  of  bacterial  mutation  which 
seems  to  fulfil  the  requirements  of  appearing 
suddenly  without  intermediate  stages,  of  being 
irreversible,  of  comprising  change  of  two  char- 
acters, and  of  not  involving  all  of  the  cells 
of  the  parent  strain. 

Physiology. — ^In  a  series  of  short  notes  F. 
G.  Benedict  (with  collaborators)  sets  forth 
these  results:  The  gaseous  metabolic  processes 
of  vegetarians  are  qualitatively  and  quanti- 
tatively essentially  those  of  non-vegetarians 
of  similar  height  and  weight.  There  is  a 
distinct  tendency  for  athletes  to  have  a 
measurably  larger  basal  resting  metabolism 
than  non-athletes.  Men  disclose  a  basal 
metabolism  some  5  or  6  per  cent,  greater  than 
women  of  similar  height  and  weight.  The 
general  conclusion  is  that  the  basal  metabolism 
of  an  individual  is  a  function,  first,  of  the  total 
mass  of  active  protoplasmic  tissue,  and  second, 
of  the  stimulus  to  cellular  activity,  existing  at 
the  time  the  measurements  are  made.  The 
416-page  monograph  containing  chemical  and 
physiological  studies  of  a  man  fasting  thirty- 
one  days,  recently  published  by  the  Oamegie 
Institution,  is  represented  in  the  Proceedings 


by  a  chart  indicating  the  trend  of  the  most 
important  factors  measured. 

An  exposition  of  a  dynamic  conception  of 
the  organic  individual  is  given  by  C.  M.  Child 
in  terms  of  metabolic  gradients.  The  region 
of  high  metabolic  rate  determining  the  grad- 
ient arises  from  the  differential  action  of 
factors  external  to  the  organism  and  becomes 
the  chief  determinant  of  the  rate  in  near-by 
regions,  thus  finally  dominating  the  whole 
individual  and  affording  a  basis  for  the  orderly 
development  of  the  whole  which  is  observed 
throughout  nature. 

According  to  S.  Tashiro  the  nerve  impulse 
is  a  propagation  of  chemical  change,  a  pro- 
pagation due  to  restoration  of  an  equilibrium 
disturbed  by  the  increase  of  metabolism  at 
the  point  of  stimulus  and  proceeding  toward 
the  point  where  there  is  less  chemical  activity 
as  measured  by  production  of  carbon  dioxide. 

J.  Loeb  and  H.  Wasteneys  find  that  helio- 
tropism  in  animals  and  plants  is  essentially 
the  same. 

Anthropology, — Caribou  and  related  types  of 
culture  among  the  Indians  and  the  diffusion 
of  horse  culture  among  them  are  treated  in 
two  articles  by  C.  Wissler. 

A.  C.  Fletcher  reports  upon  her  studies 
of  Indian  music. 

An  examination  of  Barbados  convinces  J. 
W.  Fewkes  that  Barbados  had  in  prehistoric 
times  a  large  local  population  whose  culture 
resembled  that  on  the  other  West  Indies. 

A.  Hrdlicka  gives  an  account  of  the  an- 
thropological expeditions  sent  out  to  collect 
material  for  the  exposition  at  San  Diego. 

Psychology, — ^An  outline  of  a  point  scale  for 
measuring  mental  ability,  a  revision  of  the 
Binet  scale,  is  given  by  R  M.  Yerkes.  The 
same  author  sketches  the  results  of  his  experi- 
ments upon  color  vision  in  the  ring  dove. 

Mathematics, — ^L.  E.  Dickson  offers  two 
papers  upon  his  new  modular  geometry.  Two 
notes  on  abstract  groups  are  due  to  O.  A. 
Miller.  Point  sets  and  allied  Cremona  groups 
are  treated  by  A.  B.  Coble,  and  H.  S.  White 
gives  an  account  of  his  investigation  of  triad 
systems.  The  theory  of  surface  is  discussed 
by  E.  J.  Wilczynski  and  L.  P.  Eisenhart^ 
and  F.  L.  Hitchcock  submits  a  classification 


872 


SCIENCE 


[N.  8.  Vol.  XLL  Na  1067 


of  quadratic  Tector  functions.  Analysis  is 
represented  by  a  contribution  from  O.  A. 
Bliss  on  functions  of  lines  and  one  from  A. 
Dresden  upon  the  calculus  of  variations. 

Edwik  BmwKLL  Wilson 


SPECIAL  ABTICLE8 

A   MODIFICATION  OF  THE  BELLANI  P0B0U8   PLATE 

ATMOMBTEB 

A  RECENTLT  veuewed  and  increased  interest 
in  the  direct  measurement  of  the  eyaporating 
power  of  the  air^  has  brought  the  atmometer 
(incorrectly  called  evaporimeter,  etc.)  into 
greater  prominence  than  has  heretofore  been 
enjoyed  by  that  instrument.  Atmometers  are 
now  being  used  more  than  ever  before,  espe- 
cially in  plant  physiology,  plant  and  animal 
ecology,  and  the  agricultural  aspect  of  clima- 
tology.*   This  newer  development  of  atmometry 

iTbe  eyaporating  power  of  the  air  may  be 
tbonght  of  as  the  Teeiprocal  of  the  resistance  of- 
fered by  the  air  to  evaporation  from  exposed  liquid 
water.  The  term  is  a  misnomer  to  a  degree,  for 
eraporation  proceeds  from  a  water  surface  in  spite 
of  the  conditions  obtaining  in  the  surrounding  air. 
Ceteris  paribus,  the  greater  is  the  air  pressure,  the 
less  rapid  is  evaporation ;  the  less  water  is  contained 
in  the  air  the  more  rapid  is  evaporation,  etc  The 
term  has  come  into  rather  general  use,  however,  and 
may  as  well  stand  till  a  better  is  suggested;  it  Is 
logically  no  worse  than  the  word  suction,  and,  like 
it,  is  readily  understood  by  everybody.  Condeming 
power  or  water  eupplying  power  can  not  here  be 
used  in  place  of  reeiBtanee,  because  air  without 
water-vapor  offers  resistance  to  evaporation  but 
has  no  condensing  power;  it  can  not  deposit  water 
upon  a  surface,  no  matter  what  its  pressure  may 
be.  The  resistance  offered  by  such  dry  air  can  be 
expressed  in  terms  of  an  equivalent  condensing 
power,  however. 

s Livingston,  B.  E.,  ''The  Relation  of  Desert 
Plants  to  Soil  Moisture  and  to  Evaporation,"  Car- 
negie Inst.  Wash.  Pub.  50,  1906.  Shelf ord,  Y.  E., 
"Animal  Communities  in  Temperate  America," 
Geog.  Soc  Chicago  Bull.  5,  1913,  pages  162-65. 
Livingston,  B.  E.,  and  L.  A.  Hawkins,  "The 
Water  Relation  between  Plant  and  Soil,"  Carnegie 
Inst.  Wash.  Pub.  204,  1915  (the  first  paper  of  that 
publication).  Shive,  J.  W.,  "An  Improved  Non- 
absorbing  Porous  Cup  Atmometer,"  Plant  World, 
18:  7-10,  1915.    Livingston,  B.  E.,  "Atmometry 


has  en4>hasised  the  employment  of  water- 
impregnated  solids  to  famish  the  evaporating 
surface  from  which  the  rate  of  evaporation  is 
studied,  and  has  discouraged  the  use,  for  many 
purposes  at  least,  of  the  open  pan  or  tank  of 
water  so  commonly  met  with  in  meteoro- 
logical and  general  dimatological  literature. 
It  has  thus  come  about  that  considerable  mis- 
understanding has  arisen  as  to  what  atmom- 
etry is  really  aiming  at  and  as  to  the  relatire 
desirability  of  studying  evaporation  from  one 
or  another  kind  of  evaporating  surface. 

Of  all  the  different  forms  of  water-impreg- 
nated surfaces  employed  in  the  study  of  atmos- 
pheric evaporating  jMwer,  the  cylindrical  por- 
ous clay  cup  of  Babinet*  has  met  with  the  most 
favor  among  biological  and  agricultural  work- 
ers, and  the  standardized  porous  cups  now  in 
general  use  follow  the  principle  of  Babinet's 
device.  This  type  of  atmometer  possesses  a 
number  of  pronounced  advantages  over  the 
free  water  surface,  when  atmospheric  evapo- 
rating power  is  to  be  studied  as  an  environ- 
mental condition  affecting  animals  and  plants. 
Among  these  advantages  may  be  mentioned 
the  fact  that  the  evaporating  surface  of  the 
cup  projects  up  into  the  air  like  most  animal 
and  plant  surfaces.  Thus  it  does  not  so 
readily  become  clogged,  as  it  were,  by  its  own 
vapor  blanket,  as  does  a  horizontal  surface. 
Furthermore,  the  porous  cup  instrument  is 
much  more  readily  and  precisely  read  than  is 
the  open  tank,  and  very  short  time  intervals 
may  consequently  be  employed.  I  have  fre- 
quently constructed  graphs  showing  the  march 
of  evaporating  power  by  minute  or  5-minute 
rates,  a  procedure  hardly  possible  with  any 
form  of  pan  atmometer.  More  important  than 
any  other  of  the  advantages  here  in  question, 
however,  is  the  one  depending  upon  compara- 
tive variability  of  the  evaporating  surface  wi& 

and  the  Porous  Cup  Atmometer,"  Plant  Worid, 
18:  21-30,  51-74,  95-111,  143-149,  1915.  Liring- 
ston,  B.  E.,  "Atmospheric  Influence  upon  Evapo- 
ration and  Its  Direct  Measurement,"  Mo.  Weather 
Sev.,  1915.  McLean,  F.  T.,  '<  Relation  of  Climate 
to  Plant  Growth  in  Maryland,"  Mo.  Weather  Bev., 
1915. 

•  Babinet,  J.,  "Note  sur  xm  atmidoseope," 
Compt.  Bend.  Pane,  27:  529-30,  1848. 
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reference  to  wind  action.  When  ripples  or 
waves  are  formed  on  a  free  water  surface  the 
surface  is  very  markedly  altered,  and  this  kind 
of  alteration  occurs  so  generally  and  so  un- 
controllably with  pan  or  tank  atmometers  ex- 
posed in  the  open,  that  it  renders  futile  any 
detailed  study  of  evaporating  power  carried 
out  with  such  instruments.  Properly  cared 
for  and  properly  ox)erated,  the  porous  cup  sur- 
face does  not  appreciably  alter,  at  any  rate  it 
is  never  altered  by  wind  action.  Other  ad- 
vantages of  the  porous  cup  over  the  free  water 
surface  are  related  to  errors  in  reading  the 
latter  type  of  atmometer  arising  from  splash- 
ing and  spray,  the  removal  of  water  by  animals 
and  the  capture  of  animals,  wind-blown  leaves, 
etc.,  in  the  tank;  none  of  these  errors  are  en^ 
countered  in  the  operation  of  the  Babinet 
atmometer.  Also,  the  porous  cup  may  be  so 
mounted  as  not  to  absorb  rain,  which  always 
plays  havoc  with  readings  from  open  pans. 

For  certain  purposes,  however,  such  as  the 
study  of  atmospheric  evaporating  power  at  or 
near  the  soil  surface  or  the  surfaces  of  reser- 
voirs, etc.,  the  porous  cylinder  is  not  well 
suited;  here  a  plane  evaporating  surface  is 
frequently  requisite.  The  well-known  Piche 
atmometer,  or  Cantoni's*  or  Houdaille's*  modi- 
fication of  the  latter,  all  three  employing 
blotting-paper  disks,  may  be  used  in  such  cases, 
but  these  instruments  are  less  convenient 
in  operation  than  is  the  porous  cup,  in  vari- 
ous ways.  It  therefore  seemed  desirable  to 
bring  into  use  what  amounts  to  a  porous  clay 
cup  with  a  plane  evaporating  surface.  Just 
such  an  instrument  was  devised  and  described 

^Cantoni,  G.,  "SuUe  condizioni  di  forma  e  di 
eeposizione  piu  opportune  per  gli  evaporimetri, " 
Bend,  B.  lat.  Lomb.,  II.,  12:  941-46,  1879. 

^  HoudaiUe,  F.,  "Mesure  de  1 'Evaporation 
diome;  description  d'un  ^aporimdtre  enregis- 
trenr,"  BvX,  M4t.  H4rauii,  1890.  (This  is  the  in- 
stnunent  catalogued  by  Bichard  Fr^res,  Paris.  For 
further  references  to  Houdaille's  work,  as  well  as 
that  of  others,  see:  Livingston,  Grace  J.,  "An  An- 
notated Bibliography  of  Evaporation,"  Mo, 
Weather  Bev,,  36:  181-86,  301-06,  375-81,  1908; 
37:  68-72,  103-09,  157-60,  193-99,  248-62,  1909. 
Beprinted,  repaged,  Washington,  1909.  This  in- 
cludes most  of  the  papers  appearing  before  1908.) 


very  long  ago  by  Bellani,®  who  appears  to 
deserve  credit  for  first  employing  a  water-im- 
pregnated solid  connected  by  a  simple  water 
column  with  a  reservoir  at  a  lower  leveL  The 
principle  here  involved  forms  the  basis  of  the 
Piche-Cantoni  and  Babinet  instruments  as 
afterwards  constructed. 

It  is  hard  to  imderstand  why  Bellani's  de- 
vice should  have  remained  unmentioned  during 
nearly  a  century  of  climatological  and  meteor- 
ological advance.  Especially  surprising  is  this 
lack  of  recognition  when  it  is  appreciated  that 
this  horizontal  plate  of  Bellani  is  exactly  the 
form  of  instrument  that  should  have  replaced 
the  open  pan  in  the  vain  struggles  of  meteor- 
ological students  to  obtain  the  long-sought 
"evaporation  formula";  thus  might  have 
been  avoided,  perhaps,  some  of  the  wasted 
effort  expended  in  attempts  to  express  by  a 
single  term  the  infiuence  of  wind  upon  evapo- 
ration, when  the  latter  was  measured  from  the 
variously  rippled  surface  of  free  water. 

In  Bellani's  atmometer,  a  horizontal  porous 
clay  disk  closed  the  top  of  a  vessel  completely 
filled  with  distilled  water,  so  that  the  lower 
surface  of  the  disk  was  in  contact  with  the 
liquid,  while  the  upper  surface  was  exposed  to 
the  air.  A  horizontal,  graduated  glass  tube,  of 
small  bore,  open  at  its  distal  end,  projected 
laterally  from  the  vessel,  and  the  air-water 
meniscus  in  the  tube  progressed  toward  the 
vessel  as  evaporation  occurred,  the  tube  thus 
becoming  more  or  less  rapidly  emptied  of 
water.  A  suitable  reservoir  and  cock  allowed 
the  meniscus  to  be  pushed  back  over  the 
scale,  by  admitting  more  water  into  the  vessel. 
As  water  evaporates  from  the  x>orous  surface 
of  such  an  instrument  more  is  imbibed  from 
below,  and  air  presstire  drives  the  meniscus 
inward  along  the  scale,  keeping  the  vessel  com- 
pletely fiOUed  and  the  plate  continuously  in 
contact  with  the  water  below.  The  instrument 
may  be  mounted  with  a  burette  reservoir,  as  is 
frequent  with  the  porous  cups  now  in  use^  in- 
stead of  the  horizontal  graduated  tube. 

After  some  preliminary  discouragement  I 
have  at  length  been  able  to  obtain  circular 

6  Bellani,  A.,  ''Descrizione  di  un  nuovo  atmido- 
metro,  etc.,"  Gwr,  F%».  Chim,,  311:  166-77,  1820. 
(Beprinted,  Pavia,  1820.) 
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porous  day  plates  (77  mm. — 3  in. — ^in  diam- 
eter) moimted  across  the  large  end  of  a  glazed 
porcelain  funneL  The  apparatus  is  made  as 
a  single  piece>  the  funnel  wall  and  the  disk 
heing  continuous,  and  the  lateral  surface  is 
afterwards  heavily  glazed  externally.  The 
funnel  part  is  nearly  hemispherical,  with  the 
cylindrical  neck  projecting  outward  from  the 
spherical  surface,  opposite  the  center  of  the 
porous  disk  which  closes  the  hemisphere  at  the 
top.  A  Tcrtical  section  of  such  a  piece  is 
shown  in  Fig.  1.     In  operation,  the  opening 


Fio.  1. 

is  closed  by  a  rubber  stopper  bearing  a  tube 
reaching  to  the  water  reservoir  below,  just 
as  in  the  case  of  the  ordinary  porous  cup 
atmometer.  Of  course  it  is  not  at  all  essen- 
tial that  the  plate  be  horizontal;  it  may  be 
exposed  in  any  direction,  even  downward.  All 
that  is  necessary  is  that  the  water  level  in 
the  reservoir  be  at  a  lower  level.  It  ma^  be 
mounted  on  a  bottle  or  a  burette,  or  any  con- 
venient form  of  reservoir,  and  the  non-absoit>- 
ing  mounting  may  be  employed  to  prevent  the 
absorption  of  rain.  In  general,  these  Bellani 
plates  are  to  be  operated  just  as  are  the  ordi- 
nary porous  cups.  Where  a  plane  evaporating 
surface  is  required,  they  possess  aU  the  advan- 
tages of  the  free  water  surface  and  none  of  its 
disadvantages.  They  also  possess  aU  the  gen- 
eral   advantages   of   the   porous   cup   instru- 
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THE  EFFECT  OF  TEMPERATURE  ON  THE  LIFE  OYOLE 
OF  MUSOA  DOMESTIOA  AND  0X7LEX  PIPIEN8 

Owing  to  a  scarcity  of  data  necessary  to 
illustrate  the  relation  of  the  temperature  to 
the  rate  of  breeding  of  flies  and  mosquitoes,  a 
set  of  experiments  was  undertaken  at  the  sug- 


gestion of  Professor  C.-E.  A.  Winslow,  to 
determine  (approximately)  this  relation. 

These  experiments  were  made  possible 
through  the  courtesy  of  the  department  of 
natural  history  of  the  College  of  the  City  of 
New  York  in  loaning  us  three  incubators  for 
the  purpose. 

The  experiments  began  late  in  July,  1914, 
and  ran  through  to  the  middle  of  September. 

An  efPort  was  made  to  eliminate  all  factors 
but  that  of  temperature. 

Individual  variations  among  different 
batches  of  eggs  were  eliminated  by  dividing 
the  same  batch  into  three  portions  to  be  incu- 
bated at  the  three  temperatures. 

Larvffi  reared  from  the  batches  of  eggs  com- 
pared were  fed  on  the  same  food. 

The  light,  throughout,  was  either  diflhised 
or  absent,  and  the  same  condition  obtained  in 
the  batches  compared  with  each  other. 

By  exposing  several  tumblers  of  water  in 
each  incubator,  the  atmosphere  was  kept  in  a 
high  state  of  saturation. 

All  vials  containing  the  breeding  fly  larvn 
were  of  the  same  cross  section  and  the  height 
of  manure  was  about  the  same  in  each,  «.  a., 
from  li  to  2  inches;  the  mosquito-larvsB  vials 
and  infusions  were  also  uniform. 

From  the  above  it  will  be  seen,  that  although 
the  results  may  not  indicate  a  breeding  rate 
generally  true  for  each  temperature,  they  never- 
theless offer  a  fair  comparative  study  of  the 
rate  at  the  three  temperatures. 

Experiments  with  Flies 

Experiments  with  the  life  cycle  of  flies  will 
be  treated  flrst. 

Egg  batches  were  obtained  in  the  following 
way:  Flies  were  caught  by  net  and  females 
with  gorgrcd  abdomens  selected.  These  were 
first  placed  together  in  large  fruit  jars  con- 
taining rotten  fruit  (plums),  and  the  jar  was 

TABLE  I 

Average  Duraiian  of  Each  Stage — FUe$ 


Temp. 

Egg  Stage 

Larrft 

Pupa 

Total 

20» 
30* 
35* 

1.2  da. 
1     da. 
1     da. 

12.3  da. 
5.1  da. 
4.3  da. 

8.8  da. 
4.2  da. 
4.0  da. 

22.3  da. 

10.3  da. 

9.3  da. 
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TABLE  OF  EBCOBDBD  BBSULTS  OF  WOEK  WITH  FLIZS 


Stages. 

Sample. 

Temp. 

Total. 

Egg. 

Lar. 

Pup. 

A 

20* 

Ida. 

14  da. 

9  da. 

24 

30* 

Ida. 

7  da. 

5  da. 

13 

36* 

Ida. 

Molds 

B 

20* 

Ida.? 

13  da. 

10  da. 

24 

30* 

Ida. 

7  da. 

6  da. 

13 

35* 

Ida. 

6  da. 

4  da. 

11 

C 

20* 

1  and  2  da. 

17  da. 

5  da. 

23 

30* 

Ida. 

6  da. 

4  da. 

11 

35* 

Ida. 

6  da. 

4  da. 

11 

D 

20* 

Ida. 

? 

? 

24* 

30* 

Ida. 

7  da. 

4  da. 

12 

36* 

Molds 

E 

20* 

Ida. 

13  da. 

9  da. 

23 

30* 

Molds 

36* 

Ida. 

4  da. 

6  da. 

10 

F 

20* 

1  and  2  da. 

13  da. 

11  da. 

25 

30* 

Mo 

Ids 

36* 

Mo 

Ids 

0 

20* 

Ida. 

? 

? 

24* 

30* 

Ida. 

Molds 

36* 

Ida. 

Molds 

H 

20* 

Ida. 

? 

? 

23* 

30* 

Ida. 

6  da. 

3  da. 

9 

36* 

Mo 

Ids 

I 

20* 

30* 

Parasi 

tised 

36* 

J 

20* 

2  da. 

8  da. 

9  da. 

19 

30* 

Ida. 

4  da. 

5  da. 

10 

35* 

Ida. 

4  da. 

3  da. 

8 

K 

20* 

Ida. 

8  da. 

9da. 

18 

30* 

Ida. 

3  da. 

4  da. 

8 

35* 

Ida. 

3  da. 

4  da. 

8 

L 

20* 

Ida. 

15  da. 

30* 

Ida. 

3  da. 

4  da. 

8 

35* 

Ida. 

3  da. 

4  da. 

8 

M 

20* 

Ida. 

7  da. 

30* 

Ida. 

4  da. 

4da. 

9 

35* 

Ida. 

N 

20* 

Ida. 

11  da. 

30* 

Ida. 

8  da. 

36* 

0 

20* 

Ida. 

30* 

Ida. 

5  da. 

35* 

observed  from  time  to  time  for  deposits.  This 
method  proved  too  cumbersome,  and  another 
method  was  later  employed,  that  of  isolating 
two  or  three  gorged  females  in  a  2-02.  vial 
over  a  portion  of  egg-free  manure.  Manure 
from  the  same  dropping  was  used  for  all  vials 
in  each  series. 

As  egg  batches  were  deposited  their  removal 
followed  as  soon  as  they  were  observed. 

Each  batch  was  divided  into  three  parts,  and 
the  eggs  placed  in  vials  on  about  an  inch  and 
a  half  of  egg-free  manure  and  incubated  at 
20**,  30**  and  36^  C,  respectively. 

The  manure  was  examined  twice  daily,  morn- 
ing and  afternoon,  by  carefully  stirring  up 
the  manure,  and  any  changes  were  recorded. 
Eecords  were  made  under  the  following  heads : 
Date  of  incubation;  date  of  appearance  of 
larvie;  date  of  appearance  of  pups;  date  of 
apx>earance  of  adult. 

The  first  series  of  experiments  was  greatly 
hami>ered  by  fluctuation  in  temperatures  of 
the  incubators  and  by  the  appearance  of  molds 
in  the  fly  cultures  which  in  almost  all  cases  pie- 
vented  the  completion  of  the  life  cycle.  These 
first  experiments  are  omitted  and  only  those 
broods  that  came  through  without  mishap  or 
nearly  so  are  recorded. 

The  accompanying  table  gives  the  average  pe- 
riods for  each  stage  at  the  three  temperatures. 
(Complete  data  are  appended.) 

EXPERIHEirrS  WITH  MOSQUITOES 

Batches  of  eggs  were  collected  every  morn- 
ing from  a  rain  barrel  and  each  batch  was 
divided  into  three  portions,  and  each  portion 
placed  in  a  2-oz.  vial  on  the  surface  of  a  manure 
infusion.  The  manure  infusion  was  selected 
from  a  series  of  tested  media  since  it  proved  a 
most  satisfactory  medium  for  the  larvsB  and 
pups.  About  li  grains  of  manure  were  added 
to  40  c.c  of  tap  water.  The  vials  were  incu- 
bated at  20^  0.,  room  temperature,  and  30°, 
respectively;  85°  proved  fatal  to  these  insects 
in  most  casee.  The  vials  at  room  temperature 
were  kept  out  of  air  currents  by  placing  them 
in  a  box.  This  precaution,  however^  did  not 
prevent  an  evening  drop  in  temperature  of  6  to 
8  degrees,  but  on  the  whole  the  room  tempera- 
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tare  was  between  the  two  incubfttor  tempera^ 
tares. 

The  following  table  gives  the  average  length 
of  period  of  each  stage: 

TABUB  n 

Average  Duroiion  of  Bach  Stage — Koaqu/Uoes 


SNYDKB'S  BBSULTS  ON  THX  BSLATION  Of  TKMFIKA- 
TUBB  TO  THS  BATE  OF  HXABT  BEAT 


Ttaip.     Egg  Stage 

Lura  Stage 

Pnpa  Stage 

Total 

7Xf 
R 

30" 

2 

1 
1 

14 
7.7 
4.8 

3.6 
3.0 
2.0 

19.6 

11.7 

7.8 

TABLE  OF  BS8T7LT8  OF  WORK  WITH  MOSQUITOES 

Temp. 

Stage 

Sample 

(in%," 

Larr. 

Pnp. 

Total 

(In  Daji) 

(in  Days) 

1 

20» 

2 

16 

3 

21 

R 

1 
* 

6-8 

3 

10-12 

30*» 

6 

2 

20*» 

2 

16 

3 

21 

R 

8 

3 

12 

30^ 

5 

2 

8 

8 

W 

2 

R 

3 

12 

30" 

2 

7 

4 

20* 

2 

R 

4 

12 

30» 

2 

7 

5 

20» 

2 

16 

3 

21 

R 

2 

9 

2 

13 

30* 

6 

200 

2 

13 

5 

20 

R 

1 

7 

3 

11 

30" 

1 

5 

2 

8 

7 

20*» 

2 

4 

15 

R 

1 

30" 

1 

1 

2 

9 

DISCUSSION 

A  Study  of  Tables  I.  and  IE.  brings  to  mind 
the  interesting  results  of  Snyder  on  the  rate 
of  heart  beat  of  the  tortoise  heart.  He  found 
that  between  temperatures  5^  and  dO°  0.,  the 
number  of  heart  beats  is  doubled  to  trebled  for 
every  rise  of  10^  0.  temperature. 


Time. 

r- 

10® 

r= 

7fP 

r= 

W> 

Minotas 

Heart  1 

Heart  2 

Hearts 

Heart  4 

Hearts 

Heart  6 

5 

9.5 

9.5 

21.5 

21 

48 

48 

10 

7 

9 

21 

24 

48 

44 

15 

6.7 

8.7 

19 

18 

48 

40 

20 

7 

8.2 

19 

16.5 

41 

30 

7 

7 

16 

14 

40 

6.5 

7.9 

15.5 

15.5 

50 

6.5 

7.9 

13.5 

16 

60 

6.2 

7.4 

13 

15 

80 

6.2 

6.8 

11 

14.5 

100 

6.5 

7.1 

10 

10 

120 

6.4 

6.6 

8 

10 

140 

6.5 

6 

8 

0 

160 

6.5 

5.9 

7.6 

9 

These  results  agree  with  the  work  of  Clausen 
(reference  2,  below)  on  the  amount  of  CO, 
produced  by  100  gr.  seeds  of  lupines  in  one 
hour  at  different  temperatures. 

CLAUSEN'S  BESULTS  ON  THE  BBLATION  OF  TEICFEBA- 
TUEE  TO  THE  AMOUNT  OF  CO.  PBODUCED 

Temperature  CXH  Produced 

0**  7.27 

5**  13.86 

10*  18.11 

IS'*  34.37 

20**  43.55 

25*  58.76 

30*  85.00 

35*  100.00 

40*  115.90 

45*  104.45 

50*  46.20 

55*  17.70 

Both  the  above  tables  as  well  as  my  own 
show  a  general  agreement  with  the  chemical- 
physical  law  of  van't  Hoff  and  Arrfaenius 
(reference  2,  below)  which  states  that  the 
velocity  of  chemical  reactions  is  raised  to  be- 
tween two  and  three  times  its  original  amoont, 
whenever  the  temperature  cuivances  10^  C. 

The  more  recent  work  of  E.  D.  Sanderson 
and  L.  M.  Peairs  indicates  this  same  relation 
of  temperature  to  insect  life. 
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SOCIETIES  AND  ACADEMIES 

THE   BIOLOGICAL    SOCIETY   OF  WASHINGTON 

The  540th  meeting  of  the  society  was  held  in 
the  Assembly  Hall  of  the  Cosmos  Club,  Saturday, 
AprU  17,  1915,  called  to  order  by  Vice-president 
Bose  at  8  P.if.,  with  50  persons  present. 

Under  the  heading  Brief  Notes,  Dr.  L.  0.  How- 
ard called  attention  to  the  development  of  mos- 
quito larv»  and  adults  in  pools  of  water  formed  by 
melting  snow  in  the  mountains  of  New  York  state, 
the  eggs  having  been  laid  on  the  ground  the  previ- 
ous summer  in  places  where  pools  would  be 
formed. 

Tho  first  paper  of  the  regular  program  was  by 
J.  D.  Hood,  "Some  Features  in  the  Morphology 
of  the  Insect  Order  Thysanoptera. "  Mr.  Hood 
gave  a  general  account  of  the  Thysanoptera, 
called  attention  to  the  large  amount  of  systematic 
work  that  had  been  done  in  it  during  recent  years, 
and  said  that  it  was  estimated  that  about  25,000 
forms  would  be  found  to  exist  in  the  order.  He 
called  particular  attention  to  the  structure  and 
mechanics  of  the  foot,  and  to  the  asymmetrical 
month  parts,  illustrating  the  peculiarities  of  each 
by  diagrams.  Mr.  Hood's  paper  was  discussed  by 
Dr.  Howard. 

The  second  paper  of  the  regular  program  was 
by  Mr.  E.  A.  Ooldman,  "Biological  Explorations 
in  Eastern  Panama."  Mr.  Goldman  gave  an  ac- 
count of  his  work  in  connection  with  the  Smith- 
sonian Biological  Survey  of  the  Panama  Canal 
Zone,  in  1912,  in  extreme  eastern  Panama,  with  a 
view  to  determining  the  faunal  relations  of  that 
section  to  the  Canal  Zone  and  to  western  Panama. 
Very  little  zoological  collecting  had  previously 
been  done  in  the  region  which  was  scarcely  better 
known  than  in  the  sixteenth  century,  at  the  time 
of  the  Conquest. 


The  region  proved  to  be  mainly  southern  Amer- 
ican in  faunal  characters,  with  a  slight  admixture 
of  north  and  middle  American  elements.  Many 
South  American  species  apparently  reach  their 
northern  limits  here.  The  collections  of  birds  and 
mammals  have  been  identified,  and  about  forty  of 
the  mamm€ds  and  thirty  of  the  birds  have  been 
described  as  new.  Among  the  birds  are  three  new 
genera,  two  of  them  of  humming  birda  No  new 
genera  of  mammals  were  taken,  but  several  had 
not  previously  been  reported  from  Panama.  A 
new  species  of  Capyhara  was  among  the  more  no- 
table mammals.  Spiny  rats  of  the  genus  Proechi- 
mys  were  found  common.  The  tail,  normally  long 
in  this  animal,  is  lost  through  some  pathological 
condition  in  many  individuals,  and  owing  to  this 
circumstance  the  natives  believe  in  the  existence  of 
two  species. 

Mr.  Goldman's  paper  waa  illustrated  by  lantern 
slide  views  of  the  country  explored,  and  of  ob- 
jects pertaining  to  its  natural  history.  It  was  dis- 
cussed by  Messrs.  Wetmore  and  Lyon. 

The  third  and  last  paper  of  the  program  was  by 
Vernon  Bailey,  "Notes  on  Variation  Distribution 
and  Habits  of  the  Pocket-Gophers  of  the  Gtenns 
Thomomys.*'  Mr.  Bailey  said  these  rodents  con- 
stituting a  genus  of  the  peculiar  American  family 
€^myids9  are  distributed  over  the  western  United 
States  extending  from  Alberta  and  British  Co- 
lumbia to  southern  Mexico.  They  range  from  the 
Arctic  Alpine  to  the  Tropical  zonal  areas  and  are 
generally  abundant  in  the  regions  they  inhabit 
They  are  burrowers,  live  almost  entirely  under- 
ground and  are  probably  more  restricted  in  their 
individual  habitats  than  any  other  of  our  native 
mammals.  This  to  some  extent  accounts  for  their 
great  range  of  variation  and  the  large  number  of 
recognizable  forms,  nearly  ninety.  Almost  every 
change  in  climate,  soil  and  environment  is  re- 
flected by  some  change  in  the  color,  size,  propor- 
tions, or  cranial  charactera  There  is  wonderful 
adaptation  in  their  color  to  that  of  the  soil  in- 
habited by  them,  varying  from  creamy  white  on 
the  light  sands  of  the  lower  Colorado  Biver  flats 
to  dark  browns  on  the  volcanic  plateaus  of  Mexico 
and  Arizona,  and  almost  black  along  the  humid 
Pacific  coast  region  of  northwestern  California. 
There  is  also  a  pure  black  form  on  the  coast  of 
Oregon  which  may  be  an  extreme  case  of  dichro- 
matism,  as  there  are  several  species  with  a  well- 
marked  black  phase. 

Their  habit  of  burrowing  enables  the  gophers  to 
escape  many  enemies  and  to  adapt  themselves  to 
rigorous    climatic   conditions.     In   the   past   this 
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habit  was  useful  in  keeping  the  soil  uptumed  and 
<< ploughed/'  but  under  artificial  eultivation  bj 
nuin  this  habit  renders  the  animals  a  pest. 
They  are  very  destructive  to  root  crops,  clover, 
alfalfa  and  grain.  By  cutting  roots  thej  often  do 
much  damage  to  orchards,  nurseries  and  vineyards. 
They  may  be  destroyed  by  trapping  or  on  a  large 
scale  by  placing  poisoned  food  in  their  burrows. 
In  a  revision  of  the  genus  just  submitted  for  pub- 
lication as  a  number  of  the  North  Amerioan 
Fauna  a  general  discussion  of  the  habits  is  given 
as  well  as  descriptions  of  species  and  subspecies, 
and  maps  showing  distribution. 

Mr.  Bailey's  communication  was  illustrated  by 
lantern  slides  from  photographs  of  living  animals 
and  of  their  work. 

Messrs.  Cooke,  Wilcox,  Howard  and  others  took 
part  in  the  discussion. 

Thx  541st  meeting  of  the  society  was  held  in  the 
Assembly  Hall  of  the  Cosmos  Club,  Saturday,  May 
1,  1916,  called  to  order  by  Vice-president  Bose  at 
8  P.if.,  with  twenty-six  persons  present. 

On  recommendation  of  the  coundl,  Admiral  G. 
W.  Baird  was  elected  to  active  membership. 

Under  the  heading  of  Brief  Notes  and  Exhibi- 
tion of  Specimens,  Dr.  O.  P.  Hay  made  remarks 
on  the  extinct  ground  sloths  of  America  and 
called  attention  to  the  existence  of  a  specimen  of 
Nothrotherwm  from  the  North  American  Pleisto- 
cene, in  Baylor  University,  Texas.  Mr.  Wm. 
Palmer  announced  that  he  had  lately  seen  an  ap- 
parently wild  specimen  of  the  European  skylark 
in  near-by  Virginia.  He  also  exhibited  the  jaws  of 
a  ray,  Bhinoptera  hofuuua,  collected  at  Chesapeake 
Beach,  Maryland.  Mr.  E.  W.  Nelson  called  atten- 
tion to  the  newspaper  notoriety  attained  by  the 
San  Antonio  (Texas)  bat  roost  erected  under  the 
misconception  that  bats  were  destructive  to  mos- 
quitoes. He  said  there  was  no  evidence  that  the 
species  of  bats  (Nyctinomus  mexioantu)  in  these 
roosts  consumed  mosquitoes,  and  that  they  foraged 
so  far  from  these  roosts  that  there  would  be  little 
likelihood  of  their  consuming  insects  in  the  vicin- 
ity of  San  Antonio. 

The  first  communication  of  the  regular  program 
was  by  C.  W.  Gilmore,  "  Obeervations  on  New 
Dinosaurian  Beptiles." 

The  speaker  discussed  briefly  some  of  the  more 
important  discoveries  of  dinosaurian  fossils  made 
in  North  America  during  the  past  two  or  three 
yean,  referring  especially  to  the  explorations  con- 
ducted by  the  American  Museum  of  Natural  His- 
tory and  Canadian  Geological  Survey  in  the  Ed- 


monton and  Belly  Biver  formations  in  the  Prov- 
ince of  Alberta,  Canada.  He  stated  that  the  re- 
cent finding  of  several  specimens  with  which  was 
preserved  impressions  of  considerable  parts  of  the 
epidermal  covering,  leads  us  to  hope  that  the  time 
is  not  far  distant  when  the  external  appearance  of 
these  animals  will  be  as  well  known  as  is  the  in- 
ternal skeleton. 

Lantern  slides  of  many  of  the  more  striking 
specimens  were  shown,  the  speaker  confining  him- 
self to  brief  explanatory  remarks  regarding  their 
systematic  position  and  their  more  striking  char- 
acteristics. The  following  forms  were  discussed, 
8awrolaphu8  and  CorthyoMunu  of  the  Trachodont 
dinosaurs;  Ankylotaurua,  an  armored  reptile; 
MonocUmhu,  Afuihieeratcps,  Ceratops,  Styraeo- 
Murui  and  Braehyoeratops,  all  of  the  Ceratopsia 
or  homed  dinosaurs.  In  conclusion,  life  restora- 
tions of  Brachyceratops,  Theseelosaurus  and  Stego- 
Maurui  modeled  by  the  speaker  were  exhibited  for 
the  fiirst  time. 

Mr.  Gilmore 's  communication  was  discussed  by 
Messrs.  O.  P.  Hay,  Nelson  and  Lyon. 

The  second  communication  was  by  William 
Palmer,  ''The  Basic  Facts  of  Bird  Coloration." 

The  complex  and  varied  coloration  of  birds  wss 
explained  as  due  to  several  causes,  which  were 
grouped  as  pigmental,  structural,  chemical  and  a 
mixture  of  two  of  these.  The  basic  pigmentation 
was  considered  as  composed  of  blackish,  reddish 
and  yellowiah  cells,  the  latter  being  much  subdued 
and  principally  diluting  the  others.  This  colora- 
tion group  was  classed  as  physiological,  in  con- 
tradistinction to  all  other  tints,  oolors  and  glossi- 
ness, which  were  considered  as  psychological  re- 
sults due  to  semi-consciousnees,  especially  to  ^e- 
sight,  food  and  certain  phases  of  light. 

This  arrangement  wss  based  on  the  experience 
of  the  speaker  on  the  forest  slopes  of  Mt.  Gede,  in 
western  Java,  where  it  was  found  that  non-glossy, 
dark  and  dingy  colored  birds  were  confined  si- 
most  entirely  to  a  habitat  of  damp,  dense  ground- 
cover  vegetation,  whUe  those  clothed  in  more  or 
less  brilliant  colors  were  inhabitants  of  the  inter- 
mediate areas  above  the  ground  cover  and  below 
the  dense  canopy  of  the  branches  of  the  tall  forest 
growth. 

In  the  tops  of  the  forest  trees  a  different  type 
of  coloration  was  evident;  glossy  blacks,  whites 
and  grays,  were  exclusively  characteristic,  or  pre- 
dominant. These  types  of  coloration  were  con- 
tinued down  into  the  lowlands  in  the  same  order, 
but  with  different  species  or  genera,  and  with  the 
tree-top  type  spreading  through  the  more  open 
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and  drier  areas  of  the  lowlands  to  near  and  on 
the  ground. 

Less  definite  intermediate  areas  between  the 
ground  cover  and  the  tree  tops,  less  dense,  or  with 
a  different  vegetation,  were  shown  to  be  habitats 
of  birds  largely  green  or  jellow,  the  result  being 
that  given  the  general  and  special  coloration  of  a 
bird  its  habitat  could  be  largely  or  dearly  indi- 
cated, apparent  exceptions  having  been  greatly  in- 
fluenced by  other  factors. 

A  correlation  was  made  of  these  distributional 
results  with  the  birds  of  eastern  North  America, 
which  were  considered  as  governed  by  the  same 
influences,  though  forest  changes  have  in  modem 
times  greatly  complicated  the  question. 

The  coloration  of  other  animals  is  governed  by 
the  same  laws  with  similar  results,  so  that  where 
white,  glossy  black,  bright  and  highly  colored  areas 
exist  on  animals,  it  is  due  to  psrychological  pro- 
gressive adaptations,  based  on  a  less  complex  and 
simpler  dull  coloration  to  be  considered  as  basic, 
primitive,  and  thus  more  purely  physiological  in 
contrast. 

Mr.  Palmer's  communication  was  discussed  by 
Mr.  Nelson  and  Hon.  Qeorge  Shiras,  3d. 

M.  W.  Lyon,  Jr., 
Eecording  Secretary 


THB   BOTANICAL    SOCIETY   Ol*   WASHINGTON 

Ths  one  hundred  and  fourth  regular  meeting 
of  the  Botanical  Society  of  Washington  was  held 
in  the  Assembly  Hall  of  the  Cosmos  Club  at  8 
P.1C.,  on  Tuesday,  April  6,  1915.  Forty-five  mem- 
bers and  fifty-three  guests  were  present.  Mr.  W. 
B.  Chapline,  Jr.,  was  elected  to  membership. 
The  following  scientific  program  was  presented: 

Prepaleoeoio  Algal  DeposiU:  Chaslxs  D.  Wal- 

COTT. 

Mr.  Walcott  described  the  stratigraphic  posi- 
tion of  the  great  Prepaleozoic  Beltian  series  of 
central  Montana,  which  he  considered  to  be  of 
fresh  or  brackish  water  origin.  They  were  de- 
posited in  a  large  inland  lake  or  lakes  covering 
approximately  6,000  square  miles  of  area,  also  on 
river  flood  plains  as  sand  and  gravel,  or  as  fine 
dust  carried  by  the  wind.  The  formations  now 
consist  of  sandstone,  siliceous  shales,  calcareous 
shales  and  beds  of  limestone,  the  last  varying  in 
thickness  from  a  few  inches  to  several  thousand 
feet.  The  same  type  of  deposits  also  occurs  in 
the  Grand  Canyon  region  of  Arizona,  and  they 
extend  northward  along  the  main  ranges  of  the 


Bocky  Mountains  far  into  Alberta  and  British 
Columbia. 

At  a  horizon  approximately  9,000  feet  below 
the  base  of  the  Cambrian  numerous  reefs  of  algal 
deposits  occur  at  several  horizons  in  the  Newland 
limestone  formation  of  the  Beltian  in  Montana, 
and  isolated  concretionary-like  forms  occur  scat- 
tered at  various  levels  in  the  overlying  Spokane 
shales  of  the  Belt  Mountains.  The  algal  remains 
occur  in  many  forms,  some  of  which  are  surpris- 
ingly similar  to  those  of  the  fresh-water  lake  and 
stream,  blue-green  algal,  deposits  of  Pennsyl- 
vania, New  York,  Michigan,  etc.  Others  are  simi- 
lar in  appearance  to  the  blue-green  and  green 
algal  deposits  of  the  thermal  waters  of  the  Yellow- 
stone National  Park. 

Mr.  Walcott  illustrated  by  lantern  slides  the 
various  forms  of  algal  deposits  as  th6y  occur  in 
the  Pre-Cambrian  rocks  and  also  recent  deposits. 
Photographs  of  thin  sections  of  both  the  fossil  and 
recent  deposits  showed  similar  chains  of  cells 
which  are  characteristic  of  the  blue-green  alga. 
Other  photographs  illustrated  recent  bacteria  and 
those  associated  with  the  algal  remains  in  the 
Prepaleozoic  of  Montana.  These  included  the 
Micrococci,  with  both  round  and  oval  cells.  Some 
of  the  sections  appear  to  carry  rodlike  bacilli. 

The  Algal  Flora   of  Some  Eocene   (HI   Shales: 

Chasles  a.  Davis. 

Extensive  beds  of  petroleum-yielding  shales  of 
Eocene  age  occur  in  northwestern  Colorado  and 
westward.  They  are  carbonaceous,  and  when  fresh 
are  dark  brown,  hard,  tough  and  compact,  with  a 
bituminous  odor.  So  far  as  observed,  they  con- 
tain no  free  oil,  but  yield  petroleum  on  distilla- 
tion. 

By  modifying  methods  of  sectioning  employed 
by  various  investigators  in  studying  coals,  the  au- 
thor successfully  sectioned  these  shales  by  micro- 
tome. The  sections  show  an  organic  detrital 
magma  containing  an  extensive  microscopic  fiora, 
which  includes  a  large  number  of  perfectly  pre- 
served micro-algn  related  to  blue-green  and  higher 
types. 

Thirty-five   lantern    slides    showed    the    various 
algsB  found  in  these  shales. 
Alga  in  the  Upper  Paleoeoie:  David  White. 

Peelsy  Spauldino, 
Corresponding  Secretary 

ANTHROPOLOGICAL   SOCIETY   OF   WASHINGTON 

At  the  484th  meeting  of  the  society,  held 
March  2,  Mr.  E.  T.  Williams,  of  the  Department 
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of  State,  read  a  paper  on  ' '  Gonf ueianism. "  It 
eziBted  before  Confnciiie  was  bom  bnt  waa  called 
bjT  his  name  because  its  sacred  books  were  in 
large  part  edited  by  him  and  he  is  now  one  of  the 
chief  objects  of  worship  in  the  system.  Confu- 
cianism is  not  merely  a  aystem  of  ethics,  as  an 
elaborate  description  of  its  rites  and  sacriilces 
showed.  In  1907  the  Empress  Dowager  raised 
Confucius  to  equal  rank  with  the  Supreme  Deitj 
in  the  pantheon.  President  Yuan  Shih-kai  par- 
ticipated last  September  in  the  worship  of  Con- 
fneius  at  the  temple  in  Peking  and  offered  sacri- 
fice to  Shangti  in  the  Temple  of  Heaven.  An- 
cestor worship  prescribed  by  Confucianism  is  kept 
up  in  private  life  but  Buddhism  also  is  popular 
in  its  modified  form,  which  offers  immortality  in 
the  "Western  Heaven."  Freedom  of  worship  is 
claimed  in  China.  Daiiikl  Folkmas, 

Beerftary 

TBM  NSW  0BLEAN8  ACADIXT  OT  BCIIlfOXS 

Thx  regular  monthly  meeting  of  the  academy 
was  held  on  Tuesday,  April  19,  at  Tulane  Univer- 
sity. The  president,  Dr.  Gustav  Mann,  in  the 
chair  and  thirty-two  members  and  fellows  present. 
The  first  paper  of  the  evening  was  read  by  Pro- 
fessor Hugh  Mercer  Blain,  of  Louisiana  State 
University,  ''The  Old  South  in  Humorous  Sketch 
and  Story."  Following  Professor  Blain 's  paper 
were  two  short  papers,  the  first  by  Dr.  J.  H.  do, 
"A  New  Form  of  Conductivity  Bridge."  A  de- 
scription of  a  direct-reading  device  for  measuring 
the  electrical  conductivity  of  conductors  between 
the  limits  lO"*  and  10^  with  a  modification  by 
which  the  instrument  may  become  an  ohmmeter  of 
wide  range.  The  second  was  by  Dr.  F.  P.  Chil- 
lingwortb,  "Some  Notes  on  the  Mechanism  of  the 
Heart,"  illustrated  by  an  original  model  devised 
by  the  speaker.  All  three  papers  were  the  sub- 
ject of  discussion.  B.  S.  Cocks, 

Secretary 

THI   AKSaiCAK    PHILOSOPHICAL   SOOnTT 

At  the  meeting  of  the  society  held  on  May  7, 
the  following  paper  was  read: 
Oil  Concentration  of  Ores:  Howabd  W.  DuBois. 

Oil  has  recently  been  found  to  be  very  efficient 
in  the  concentration  of  ores  of  the  base  metals, 
especially  copper  and  zinc.  Many  of  the  largest 
mining  companies  are  adopting  this  process  where 
water  concentration  methods  have  given  an  unsat- 
isfactory recovery  due  to  the  metals  having  a  spe- 
cific gravity  similar  to  the  gangue. 


The  exact  action  of  the  oil  is  rather  imperfectly 
understood,  as  the  exceedingly  small  quantities 
(less  than  ^o  of  one  per  cent  in  some  casas)  em- 
ployed have  a  concentrating  action  quite  dispro- 
portionate to  the  quantities  of  oil  used.  In  brief, 
the  concentration  seems  to  be  due  to  the  selective 
action  developed  by  the  oil,  which  coats  the  me- 
tallic particles  with  a  thin  film  forming  an  attrac- 
tive medium  for  the  attachment  of  gas  bubbles 
produced  in  the  process.  These  bubbles  act  like 
so  many  life  preservers,  causing  the  metallic  par- 
ticles to  float  on  the  surface  and  are  collected  eon- 
tinuously.  The  gangue  is  precipitated  through 
the  mass  of  the  oil-water  mixture  and  is  drawn  off 
continuously.  Some  ores  which  would  only  give  a 
50-per-eent.  extraction  by  the  standard  water 
concentration  methods  have  given  a  recovery  as 
high  aa  93  per  cent.,  by  the  oil  process. 

The  process  is  a  very  cheap  one  and  can  be  ap- 
plied to  a  great  variety  of  ores.  The  courts  have 
declared  that  the  process  is  open  for  use  without 
royalty  obligations.  The  installations  already 
made  indicate  that  it  will  revolutionixe  concen- 
trating methods  for  the  base  metals  and  will  play 
the  same  part  in  cheapening  the  extraction  of  the 
base  metals  as  the  cyanide  process  has  in  the 
case  of  the  precious  metals. 

THK  INDUNA  ACADBMY  OF  SCIBNCBS 

Thx  Indiana  Academy  of  Sciences  met  at  Bloom- 
ington,  Ind.,  on  Thursday,  Friday  and  Saturday, 
May  20,  21  and  22.  On  Friday  evening  Professor 
Foley,  of  the  physics  department  of  Indiana  Uni- 
versity, gave  a  lecture  on  "Electrical  Discharges," 
which  was  illustrated  by  about  fifty  experiments. 
A  "smoker"  followed  the  lecture.  On  Friday 
morning  fifty  members  tramped  to  the  reservoir  be- 
longing to  the  university,  making  a  study  of  the 
geology  and  botany  of  the  region  en  route,  and  at 
noon  a  picnic  luncheon  was  served  by  the  local 
men^bers.  On  Friday  afternoon  automobiles  were 
provided  and  the  party  visited  a  number  of  the 
limestone  quarries  and  stone  mills  of  the  district 
Many  interesting  operations  were  witnessed, 
among  them  the  diamond  sawing  and  the  turning 
of  limestone.  On  Friday  evening  the  Bloomington 
members  of  the  academy  gave  a  banquet  to  the 
visiting  members.  On  Saturday  morning  a  num- 
ber of  members  visited  the  cave  region  near 
Mitchell,  Ind.  The  fall  meeting  of  the  academy  is 
to  take  place  at  Indianapolis  early  in  December. 

F.  B.  Wadk, 
Pres8  Seeretaty 
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BEFOEE  AND  AFTEB  LISTEB 
LECTURE  n.,  AFTER  LISTEB 

Yesterday  the  dominant  note  was  one  of 
despair  and  defeat.  To-day  the  dominant 
note  shall  be  one  of  joy  and  victory. 

Instead  of  hospitals  reeking  with  pus  and 
emptied  by  death,  of  operation  after  opera- 
tion, when  the  roll  was  called,  reporting^  a 
mortality  of  40  per  cent.,  50,  75,  90,  and 
even  100  per  cent. — ^we  have  hospitals  of 
immaculate  whiteness  and  emptied  by  quick 
recovery,  while  the  roll-call  of  operations 
reveals  very  few  mortalities  exceeding  10 
per  cent.;  most  of  them  having  fallen  to 
5  per  cent.,  2  per  cent.,  1  per  cent.,  and 
even  small  fractions  of  1  per  cent. 

The  story  of  Listeir's  work  as  recorded 
in  his  successive  papers^  is  one  of  the  most 
fascinating  in  all  surgery.  His  earliest 
studies,  from  1853  to  1863,  were  in  physiol- 
ogy and  pathology.  Next  he  took  up  his 
researches  on  putrefaction  (or  as  we  should 
now  say  infection  and  suppuration)  which 
led  to  his  devising  the  antiseptic  system. 
He  was  influenced  to  make  these  observa- 
tions and  experiments,  which  he  applied 
with  such  signal  success  to  surgical  prob- 
lems, by  Pasteur's  earlier  researches.  He 
always  cheerfully  acknowledged  his  debt 
to  the  eminent  Frenchman.  When  a  stu- 
dent in  Paris  in  1865  I  knew  Pouchet  fils 
and  was  an  interested  spectator  in  the  fight 
between  Pasteur  and  Pouchet 's  father  as 
to  spontaneous  generation.  Lemaire's  book 
on  **Acide  Phenique"  (carbolic  acid)  was 
published  in  that  same  year. 

Bacteriology  did  not  exist  as  a  science, 
but  Pasteur,  Lister  and  a  few  of  the  elect 

1  Lister 's  Collected  Papers,  2  vols.,  Oxford, 
1909. 
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in  the  upper  realms  of  ima^nation  saw  the 
*' germs"  or  "microbes"  and  firmly  be- 
lieved them  to  be  the  cause  of  infection. 
In  1900,  at  the  age  of  seventy-three,  Lister 
restated  his  earlier  work'  and  illuminated 
it  by  many  observations,  experiments  and 
drawings  made  in  these  early  years,  but 
first  published  fifty  years  after  they  were 
made. 

If  you  wish  to  know  the  man,  his  fertil- 
ity in  devising  new  and  convincing  experi- 
ments, and  his  mental  acumen  in  inter- 
preting them  "read,  mark,  learn  and  in- 
wardly digest"  that  paper  and  use  it  as  a 
model. 

Par6  in  his  naive  way  tells  us  that  he 
sought  various  applications  which  might 
"mitigate  the  pains  [of  his  patients]  and 
happily" — ^mark    the    word    ^'happily" — 

bring  them  to  suppuration."    That  is  the 

laudable  pus"  of  the  pre-Listerian  days. 
Lister,  on  the  contrary,  believing  that  in- 
fection and  suppuration  were  evils,  and 
avoidable  evils,  sought  by  various  means  to 
prevent  them.  But  he  says  *  *  all  my  efforts 
[during  his  work  in  Glasgow,  1860-69] 
proved  abortive,"  and  then  adds  signif- 
icantly "as  I  could  hardly  wonder  when  I 
believed  with  chemists  generally  that  putre- 
faction was  caused  by  the  oxygen  of  the 


(< 


(( 


air. 


ft 


They  and  he  were  deeply  impressed  with 
the  absence  of  putrefaction  in  simple  frac- 
tures when  the  air  and  its  oxygen  had  no 
access  to  the  fracture.  In  my  own  lectures, 
as  I  often  used  to  express  it,  "The  very  best 
antiseptic  dressing  is  an  unbroken  skin." 
In  compound  fractures  on  the  other  hand 
when  the  air  and  its  oxygen  had  access  to 
the  lesion,  putrefaction  always  took  place 
and  caused  a  frightful  mortality. 

To  test  this  supposed  noxious  influence 
of  oxygen  he  devised  many  experiments,  and 
among  them  one  which  may  be  well  called 

2  Brit.  Med.  Jour,,  1900,  II.,  969. 


an  "experimentum  crucis."  He  filled  four 
flasks  one  third  full  of  urine  (a  quickly 
putrescible  liquid)  and  drew  out  the 
necks  to  tubes  one  twelfth  of  an  inch  in 
diameter.  All  these  tubes  were  left  open. 
Three  of  these  long  necks  he  bent  at  vari- 
ous angles  downwards ;  the  fourth  was  left 
vertical  upwards  and  also  open.  He  then 
boiled  all  four  flasks  and  awaited  the  re- 
sult. The  air  and  its  oxygen  had  free  ac- 
cess to  the  .urine,  being  slowly  drawn  in 
during  the  colder  night  hours  and  driven 
out  in  the  warmer  daytime.  Any  supposed 
"germs"  floating  in  the  air,  he  reasoned, 
being  heavier  than  air,  could  not  climb  up 
the  slanting  necks  and  fall  into  the  liquid. 
In  a  short  time  the  urine  in  the  flask  with 
the  vertical  open  neck  was  decomposed,  but 
the  other  three  flasks,  also  with  open  necks 
but  bent  downward,  remained  undecom- 
posed  for  four  years!* 

Could  there  be  a  more  convincing  proof 
that  the  oxygen  had  no  influence  whatever 
in  producing  putrefaction,  but  that  it  was 
due  to  living  matter,  "germs,"  in  the  air? 
It  was  a  fine  instance  of  the  "scientific  use 
of  the  imagination."  "Germs"  had  been 
observed  from  time  to  time,  but  had  not 
been  generally  accepted  as  the  vera  causa 
of  putrefaction.  The  experiment  just  re- 
lated was  tried  about  1867.  The  common- 
est, all-pervading  germs,  the  staphylococcus 
and  streptococcus,  were  not  identified  and 
proved  to  be  the  chief  pyogenic  (pus- 
producing)  organisms  until  1881,  fourteen 
years  after  Lister  had  seen  them  so  clearly 
with  his  mind's  eye !  Even  in  1898  when  I 
published  my  "Surgical  Complications  and 
Sequels  of  Typhoid  Fever"  I  had  to  prove 
by  elaborate  citations  of  experimental  and 
clinical  evidence  that  the  typhoid  bacillus 
itself  could  cause  suppuration,  and  that  it 

8  For  a  fuller  account  of  this  interesting  ex- 
periment with  references  see  my  ''Animal  Ex- 
perimentation  and   Medical   Progress,"  pp.   204- 

205. 
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had  actually  been  observed  in  the  circu- 
lating blood — ^f  or  the  past  ten  years  or  more 
a  work  of  supererogation. 

From  Glasgow  Lister  went  to  Edinburgh 
(1869)  as  the  successor  of  his  father-in-law, 
Syme,  and  continued  to  experiment,  to  prac- 
tise and  to  publish,  but  only  a  few  were 
convinced,  among  them  being  Syme  him- 
self. 

On  the  continent  in  the  early  70 's  Sax- 
torph  in  Copenhagen,  Thiersch  in  Leipzig, 
Volkmann  in  Halle,  Nussbaum  in  Munich, 
and  Championni^re  in  Paris  were  among 
Lister's  earliest  and  enthusiastic  disciples: 
In  America  not  much  attention  was  paid 
to  his  work  until  he  visited  Philadelphia  in 
September,  1876,  to  attend  the  Interna- 
tional Medical  Congress  held  in  connection 
with  the  Centennial  Exhibition.  He  was 
made  president  of  the  Section  on  Surgery 
and  read  a  paper  on  the  antiseptic  method. 

At  that  time  I  heard  him  and  became 
fully  convinced  of  the  truth  of  the  "germ 
theory"  and  of  the  value  of  his  antiseptic 
method.  When  I  went  on  duty  at  St. 
Mary's  Hospital,  October  1, 1876, 1  adopted 
the  system  (and  was  the  first  surgeon  in 
Philadelphia  to  do  so)  and  have  never 
abandoned  it.  For  me  it  changed  surgery 
from  Purgatory  to  Paradise. 

But  the  reception  given  to  his  paper  at 
our  congress  was  anything  but  enthusiastic. 
The  only  surgeon  who  practically  accepted 
Lister's  method  was  that  excellent  St. 
Louis  surgeon,  John  T.  Hodgen.  But  so 
hazy  were  the  general  ideas  of  bacteria  that 
in  his  own  paper  Hodgen  speaks  only  of 
^* germs"  and  ''germinal  matter"  and  had 
no  idea  of  bacteriology  as  we  now  know  it, 
for  the  science,  and  even  its  name,  did  not 
yet  exist. 

In  the  discussion  of  Hodgen 's  paper 
Hewson  advocated  his  then  well-known 
views  on  the  value  of  dry  earth  as  an  **  anti- 
septic."    CanniflE  of  Toronto  rejected  in 


toto  the  germ  theory  of  putrefaction. 
Frank  Hamilton,  of  New  York,  while  claim- 
ing  extraordinarily  good  results  from  the 
open-air  treatment  and  the  warm-water 
treatment  and  other  rival  methods, '  *  damned 
with  faint  praise"  the  antiseptic  method. 
Kinloch,  of  Charleston,  took  the  same  atti- 
tude ;  Carpenter,  of  Pottsville,  a  Civil  War 
surgeon,  advocated  chlorine  in  septic  cases. 
Others  sang  paeans  in  praise  of  ''perfect 
cleanliness"  and  said  they  "used  both  car- 
bolic and  salicylic  acids,  but  not  for  the  pur- 
pose of  excluding  germs."  In  the  discus- 
sion on  Lister's  paper.  Van  Buren,  of  New 
York,  doubted  the  safety  of  the  spray  in 
hernia  and  abdominal  sections  and  Satter- 
thwaite,  of  New  York,  rejected  the  germ 
theory  of  putrefaction. 

In  1877  Girard,  of  the  U.  S.  Army,* 
became  the  enthusiastic  supporter  of 
Listerism. 

In  1880  Markoe,  of  New  York,  while  ad- 
mitting the  fine  results  of  Listerism,  spoke 
of  "its  somewhat  arrogant  pretension  to 
be  the  true  and  only  gospel  of  the  surgery 
of  wounds."* 

In  1882  Listerism  was  again  discussed  in 
the  American  Surgical  Association.  Briggs, 
of  Nashville,  endorsed  Lister's  method  as 
"an  epoch  in  surgery."  Yet  so  limited 
was  our  knowledge  of  "germs"  even  then 
that  warfare  was  waged  only  upon  those 
"in  the  air."  When  these  could  be  ex- 
cluded he  said  "putrefaction  .  .  .  fails  to 
occur."  Yet  Briggs  qualifies  his  endorse- 
ment by  saying  that  the 

supremacj  [of  the  antiseptic  method  as  contrasted 
with  other  methods  of  treatment]  .  .  .  can  not 
be  demonstrated  by  statistics  .  .  .  and  the  pres- 
ent unsettled  opinion  concerning  the  proper  status 
of  his  [Lister's]  method  is  due  in  great  measure 
to  that  fact. 

«  Circular  No.  3,  Surgeon  General 's  Office^  Au- 
gust 20,  1877. 

«  Amer.  Jour.  Med.  Soi.,  LXXIX.,  1880,  p.  305. 
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He  emphatically  diBsented  from  the  germ 
theory,  and  added 

Carbolic  acid  is  the  kejBtone  of  the  Listerian 
wound  treatment.  .  .  .  The  germ  theory  is  at  fault 
and  furnishes  a  very  unstable  foundation  for  a 
system  of  wound  treatment. 

Moore,  of  Rochester,  N.  Y.,  proposed  to 
exclude  the  air 

by  passing  carbonic  acid  gas  directly  into  the 
place  where  the  operation  is  to  be  performed.  In 
consequence  of  its  being  heavier  than  the  atmos- 
phere it  preoccupies  the  space  (1). 

Gamphell,  of  Georgia,  "did  not  belieye 
that  bacteria  .  .  .  are  the  canse  of  that 
condition  [suppuration]."  The  various 
men  named  were  among  our  foremost 
American  surgeons. 

Lister's  opponents  entirely  missed  the 
great  fundamental  facts  underlying  the 
germ  theory  and  Lister's  antiseptic  method, 
viz.,  that  infection  in  all  its  various  forms 
was  always  of  bacterial  origin — ^a  wholly 
novel  and  momentous  idea.  Each  form  of 
infection,  e.  g,,  tetanus,  tuberculosis,  ty- 
phoid, etc.,  it  was  soon  proved,  arose  in- 
variably and  solely  from  its  own  specific 
kind  of  germ.  Whether  carbolic  acid  or 
any  other  germicide  was  the  best  was  a 
mere  matter  of  detail  and  not  of  principle. 

In  commenting  on  this  discussion  in 
which  one  prominent  speaker  is  said  to  have 
asserted  that  Listerism  "is  now  dead" — 
a  remark  I  do  not  find  in  the  TransactianB 
— The  Lancet,*  a  belated,  but  then,  and  ever 
since,  a  real  convert,  truly  said 

Surely  it  is  too  late  in  the  day  to  contest  the 
truth  of  the  germ  theory. 

Yet  even  a  year  later  (1883)  at  the 
American  Surgical  Association  while  B.  A. 
Watson,  of  Jersey  City,  fully  accepted 
Listerism,  other  prominent  surgeons  of 
Philadelphia,  New  York,  New  Orleans, 
Mobile,  and  other  cities  even  declared  in 
the   discussion  that  no  surgeon  in  their 

•  July  1,  1882,  p.  1088. 


cities  or  states  used  the  method.  McGraw, 
of  Detroit ;  Dawson,  of  Cincinnati ;  Camp- 
bell, of  Georgia;  Prince,  of  Illinois,  were 
''doubting  Thomases,"  while  Elnloch,  of 
Charleston,  and  Nancrede,  then  of  Phila- 
delphia, advocated  it. 

But  if  its  progress  was  obstructed  in 
the  United  States,  its  foes  in  Great  Britain 
were  even  more  strenuous  and  for  a  sea- 
son more  successf  uL 

In  spite  of  the  striking  results  in  Glas- 
gow and  in  Edinburgh  Lister  was  looked  at 
askance  as  ''unorthodox." 

In  1875  The  Lancet^  had  said 

there  is  less  antiseptic  surgery  practised  in  the 
metropolitan  hospitals  than  ever  there  was. 

At  the  Clinical  Sociely*  in  a  debate  on 
antiseptic  surgery  in  1875,  Mr.  Maunder 
said  with  a  fine,  but,  as  the  event  showed,  a 
too  precipitate  sarcasm: 

Mr.  Lister  expects  to  prevent  traumatic  fever 
and  .  .  .  suppuration. 

Timothy  Holmes,  while  professing  to 
have  used  antiseptics  ''for  some  years," 
declared  his  disbelief  in  Mr.  Lister's  theory 
with  regard  to  ''germs,"  The  Lancet^s 
editorial  on  the  debate  said  it  was  "evident 
that  few  of  the  speakers  either  place  faith 
in  Lister's  theory  or  carry  out  his  practise 
infuU." 

After  eight  years  in  Edinburgh  Lister 
was  chosen  professor  of  surgery  in  King's 
College,  London,  in  1877.  This  was  the 
last  stand  of  his  opponents.  The  British 
Medical  Journal,  however,  heartily  urged 
the  appointment  of  "the  great  surgeon  of 
Edinburgh." 

October  1,  Lister  gave  his  first  lecture. 
He  took  as  his  subject  "Bacteriology," 
though  not  using  that  title  for,  as  Stewart 
said,  "as  yet  the  science  had  not  a  name."* 

T  October  16,  1875,  p.  565. 

•  Lancet,  October  30,  1875,  p.  628. 

>  The  earliest  instance  of  the  use  of  the  word 
*  *  bacteriology ' '  I  have  found  is  a  quotation  dated 
1884  in  the  Oxford  Dictionary. 
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Stewart^®  gives  a  vivid  account  of  the 
dreary  days  during  which  he  and  the  other 
assistants  whom  Lister  had  brought  with 
him  from  Edinburgh  wandered  in  the 
wards  of  other  hospitals  ''heavy  with  the 
odor  of  suppuration''  while  Lister's  own 
small  wards  were  filled  with  empty  beds. 
Instead  of  the  Edinburgh  crowds  of  ''500 
eager  listeners"  their  "hearts  were  chilled 
by  the  listless  air  of  the  12  or  20  students 
who  lounged  into  lecture  at  King's"— only 
12  or  20  students ! 

But  a  month  later  the  tide  tumed.^^  A 
ease  of  fractured  patella  was  admitted  and 
in  violation  of  all  sui^cal  precedent,  for 
in  that  septic  era  to  open  a  knee-joint  meant 
too  often  the  loss  of  limb  or  even  of  life, 
Lister  boldly  opened  the  joint,  but  with 
every  antiseptic  precaution,  and  wired  the 
two  fragments  together.  This  elicited  the 
remark  from  a  distinguished  London  sur- 
geon: 

When  this  poor  fellow  dies,  some  one  ought  to 
proceed  against  that  man  for  mal-pra«tise. 

But  the  man  got  wdl.  Soon  after  this  a 
case  with  an  enormous  malignant  tumor  of 
the  thigh,  which  had  been  declined  by  other 
surgeons,  came  to  Lister.  He  amputated 
the  limb  and, 

the  members  of  the  staff  and  students  yisiting  this 
interesting  patient  were  astonished  to  find  him  in 
a  day  or  two  sitting  up  in  bed  and  reading  a 
paper,  being  free  from  pain  and  free  from  fever. 

A  little  later  Paget  and  Hewitt  both 
refused  to  operate  on  a  lady  of  social  im- 
portance with  a  large  tumor  of  the  shoulder- 
blade.  Lister  operated  in  the  presence  of 
Paget  and  Hewitt  and  she  recovered  with- 
out suppuration,  fever  or  pain. 

Yet  two  years  later  still  (1879)  Savory, 
Thomas  Bryant,  Tait  and  Spence,  while 
claiming  to  practise  antiseptic  surgery  so 
far  as  strict  cleanliness  was  concerned,  de- 

10  Wrenck,  p.  274  et  seq, 

11  Wrench,  p.  278  et  seq. 


elined  to  subscribe  to  Lister's  doctrines  or 
to  practise  his  method. 

But  the  enthusiastic  acclaim  of  the  Inter- 
national Medical  Congress  in  Amsterdam 
in  that  same  year  set  the  seal  of  approval  of 
the  profession  at  large.  This  may  be  said 
to  be  the  date  of  the  general  acceptance  of 
Lister's  theory  and  Lister's  method.  Lon- 
don then  capitulated. 

In  1902,  twenty-three  years  later,  London 
made  ample  amends  for  its  persistent  early 
skepticism  by  a  most  generous  outburst 
The  Royal  Society,  of  which  Lister  had  been 
president  and  from  which  he  had  received 
two  medals,  gave  a  banquet  in  honor  of  the 
jubilee  of  his  doctorate.  It  was  a  most  dis- 
tinguished occasion  and  was  made  preemi^ 
nent  by  a  happy  sentiment  by  Mr.  Bayard 
the  American  Ambassador.  Said  he,  ad^ 
dressing  Lister: 

M7  Lord,  it  is  not  a  Profession,  it  is  not  a  Na« 
tion,  it  is  Humanity  itself  which,  with  uncovered 
head,  salutes  you. 

Better,  far  better,  such  a  eulogium  than 
the  peerage  which  had  been  already  be- 
stowed upon  him. 

Having  now  traced  so  imperfectly  the 
fortunes  of  the  germ  theory,  let  us  see  the 
results  of  Lister's  labors.  The  first  results 
are  his  own,  especially  in  Glasgow.  There 
the  horrible  conditions  he  has  so  startlingly 
portrayed^*  should  have  made  his  wards  a 
chamal  house. 

The  mortality  in  the  other  accident  ward 
was  so  excessive  that  it  had  to  be  dosed. 
But  in  Lister's  ward,  separated  from  the 
other  only  by  a  corridor  twelve  feet  wide, 
for  the  nine  months  ''in  which  his  anti- 
septic system  had  been  fairly  in  operation 
.  .  .  not  a  single  case  of  pyemia,  erysipelas 
or  hospital  gangrene  had  occurred. ' ' 

The  reason  for  his  first  attempt  to  apply 

^i  Lancet,  1870,  L,  pp.  4,  40,  and  quoted  in  my 
' '  Animal  Experimentation  and  Medical  Progress, '  * 
pp.  216-18. 
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the  antiseptic  system  to  man  is  well  stated 
in  his  veiy  first  paper  on  the  antiseptic 
method  in  1867."    He  wrote 

Th«  freqnencj  of  disastrous  consequences  in 
compound  fracture,  contrasted  with  the  complete 
immunity  from  danger  to  life  or  limb  in  simple 
fracture,  is  one  of  the  most  striking  as  well  as 
melancholy  facts  in  surgical  practise. 

Well  might  he  say  this,  for  while  simple 
fractures  had  practically  no  mortality,  the 
mortality  of  compound  fractures  was  all 
the  way  from  28  to  68  per  cent.  1  In  this, 
his  first  paper,  he  reported  in  detail  eleven 
cases,  with  one  death,  an  unheard  of  mor- 
tality of  only  9  per  cent. ! 

Thus  encouraged,  he  attacked  with  an 
equally  happy  outcome  abscesses,  especially 
that  bane  of  surgery  in  those  septic  days, 
abscesses  of  the  spine.  Be  it  observed  too 
that  fifteen  long  years  were  to  elapse  be- 
fore the  tubercle  bacillus,  the  cause  of  such 
abscesses,  was  discovered  by  Eoch  (1882). 

From  accidental  wounds  it  was  but  a  step 
to  deliberately  inflicted  wounds,  t.  e.,  sur- 
gical operations.  Here  too  preventive  anti- 
sepsis gave  equally  valuable  results. 

Lister,  however,  was  much  more  given  to 
establishing  principles  and  methods  than 
to  statistics,  but  some  of  his  early  disciples 
published  striking  proofs  of  the  value  of 
his  method  by  contrasting  their  former  re- 
sults with  those  which  followed  the  accept- 
ance of  the  germ  theory  and  the  adoption 
of  Lister's  antiseptic  treatment. 

Thus  Dennis"  (1890)  says  that 

The  time  is  within  my  own  recollection  when, 
in  Bellevue  Hospital,  amputation  was  immediately 
performed  as  a  routine  treatment  to  prevent  blood 
poisoning,  upon  the  admittance  of  a  compound 
fracture;  and  this  operation  was  considered  by 
surgeons  as  offering  to  the  patient  the  only  chance 
of  recovery. 

This  but  corroborates  what  Syme  had 

18  Lancet,  1867,  I.,  p.  326  et  seq.  and  II.,  p.  95, 
and  Lister's  ** Collected  Papers,"  II.,  p.  1. 
"Afedtcfll  News,  April  19,  1890,  p.  423. 


already  said  in  Edinburgh,  that  on  the 
whole  he  was  inclined  to  think 

it  would  be  better  if  in  every  case  of  compound 
fracture  of  the  leg  amputation  were  done  without 
any  attempt  to  save  the  limb.^^ 

Dennis  in  his  paper  reported  681  cases 
of  compound  fracture,  with  only  19  deaths, 
a  mortality  of  only  2.8  per  cent.,  and  only 
one  of  these  19  deaths  was  from  sepsis,  or 
1/7  of  1  per  cent  1 

In  Nussbaum's  insanitary  hospital  in 
Munich,  which  Lister  visited  in  the  sum- 
mer or  autumn  of  1875,  he  states^*  that 
pyemia  had  been 

very  frequent  and  hospital  gangrene  which  made 
its  appearance  in  1872,  had  become  annually  a 
more  and  more  frightful  scourge  nntU  in  1874  it 
had  reached  the  astounding  proportion  of  80  per 
cent,  of  all  wounds  that  occurred  in  the  hospital, 
whether  accidental  or  inflicted  by  the  surgeon  1 

After  trying  every  possible  different 
method  of  treatment  and  still  being  unable 
to  combat  hospital  gangrene  and  pyemia, 
Nussbaum  finally  adopted  Lister's  full  anti- 
septic treatment  and  from  the  beginning  of 
1875  they  had  ''not  had  one  single  case  of 
hospital  gangrene  .  .  .  and  were  doubtful 
whether  they  had  had  one  case  of  pyemia"; 
and 

the  convalescent  wards — which  previously  had 
been  filled  and  overflowing  constantly — ^Lister  saw 
standing  one  after  another  empty,  because  pa- 
tients, no  longer  affected  with  hospital  gangrene, 
recovered  much  more  rapidly. 

In  Halle  Yolkmann^^  was  operating  in 
an  extremely  unhealthy  hospital  in  small, 
overcrowded  wards,  with  the  toilet  rooms 
opening  directly  into  them  and  a  large  drain 
running  directly  underneath.     It  was  so 

IS  Cameron,  Brit,  Med,  Jour,,  December  13,  1902, 
pp.  1844-45. 

"Brit.  Med.  Jour,,  1875,  U.,  p.  769,  and  *' lis- 
ter 's  Works, » '  Vol.  II.,  p.  248. 

"''Lister's  Works/'  H.,  pp.  249-51,  Brit 
Med,  Jour,,  1875,  II.,  p.  769,  and  Ldndpainter 
(Volkmann's  assistant),  Veutsa^  ZHt,  f,  Chkr^ 
October,  1876,  p.  187. 
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bad  that  it  had  been  condemned  to  demoli- 
tion. In  the  two  years  after  his  introduc- 
tion of  the  antiseptic  method  in  1872,  no 
single  patient  suffering  from  comx>ound 
fracture  had  died  either  from  the  fracture 
or  from  a  necessary  amputation,  nor  was 
there  a  single  death  from  secondary  hemor- 
rhage or  gangrene.  No  case  of  blood  poison- 
ing had  occurred  for  a  year  and  a  half, 
though  sixty  amputations  had  been  done. 
Just  before  Lister's  method  had  been  in- 
troduced, of  17  amputations  11  had  died 
from  pyemia  alone,  a  mortality  of  65  per 
cent.  Just  after  adopting  Listerism  the 
death  rate  of  his  amputations  fell  to  4  or 
5  per  cent." 

Hospital  gangrene  had  been  as  it  were 
''blown  away''  by  a  puff  ("weggeblasen") ; 
not  a  single  case  occurred.  In  Lind- 
painter's  extensive  tables  of  Nussbaum's 
cases  one  is  struck,  on  glancing  over  them, 
to  see  how  before  the  antiseptic  method  was 
adopted  case  after  case  is  marked  "died," 
"died,"  "died,"  and  in  the  later  tables, 
after  its  adoption,  almost  a  uniform  "re- 
covered," "recovered,"  "recovered." 

But  the  most  striking  testimony  to  the 
value  of  Lister's  services  to  suffering  hu- 
manity is  not  the  statistics  of  the  mortality 
in  amputations,  compound  fractures,  puer- 
peral fever^*  or  in  any  single  disease  or 
operation,  but  in  the  enormous  and  success- 
ful enlargement  of  the  beneficent  field  of 
surgery.  In  my  own  early  days  "before 
Lister"  the  common  operations  were 

1.  Amputations. 

2.  Ligation  of  arteries. 

3.  Removal  of  external  tumors. 

4.  Lithotomy. 

5.  Tracheotomy,  chiefly  for  croup  and 

foreign  bodies. 
A  few  resections,  colostomies,  trephining 

1^  Lancet,  1881,  II.,  p.  281. 

!•  See  tbe  extraordinftriljr  interesting  paper  by 
J.  Whitridge  Williams,  Jour.  Am.  Med.  Abb.,  April 
22,  1911. 


(when  unavoidable)  and  herniotomies  (for 
strangulation)  were  done.  Ovariotomy  was 
never  done  until  the  tumor  had  become  so 
large  as  to  threaten  life,  and  even  then  op- 
eration was  denounced  by  many  as  wholly 
unjustifiable,  for  it  had  a  mortality  as  high 
as  two  out  of  every  three  cases.  The  head, 
the  chest,  the  abdomen  were  ticketed  **NoU 
me  tangere*'  except  in  the  rare  cases  when 
operation  was  absolutely  unavoidable. 

I  used  to  wonder  why  the  students  in 
"Rab  and  His  Friends"  rushed  to  the  am- 
phitheater to  get  the  best  seats  to  see  Syme 
amputate  a  breast — a  so  very  common  op- 
eration nowadays.    But  then  I  recalled  the 
fact  that  even  in  my  student  days,  when 
anesthesia  was  the  rule,  capital  operations 
were  rare.    But  in  the  preanesthetic  days 
operations  were  far  rarer.    In  the  five  years 
preceding  the  introduction  of  ether  at  the 
Massachusetts  General  Hospital  the  entire 
staff  only  performed  in  all  184  operations 
or  three  operations  a  month.    When  opera- 
tions had  become  not  only  painless,  but  safe, 
then  the  number  performed  increased  al- 
most at  a  geometrical  ratio,  so  that  at  pres- 
ent the  numbers  even  of  single  operations 
by  single  surgeons — e.  g.,  of  ovariotomies, 
appendectomies,   goiters — mount    into   the 
thousands.    What  is  still  more  gratifying, 
the  usual  death  rates  of  most  capital  opera, 
tions  in  the  pre-Listerian  days  of  one  pa- 
tient in  four,  in  three,  or  in  two,  or  even 
two  out  of  three  ( !)  have  been  changed  to 
one  in  twenty,  thirty,  fifty,  or  to  even  less 
than  one  life  lost  in  one  hundred  or  even 
one  in  two  hundred  operations! 

It  is  impressive — ^most  impressive — to 
call  the  list  of  only  the  most  frequent  and 
the  most  important  of  our  present  opera- 
tions. Were  Mott,  Bigelow  or  Pancoast — 
all  of  whom  I  remember  well — to  come  to 
life  again  they  would  wonder  whether  we 
were  not  stark  crazy. 
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The  following  list  I  have  made — currente 
calamo — on  the  instant. 

Amputations  are  far  less  frequent.  After 
a  single  battle  in  the  Russian  campaign, 
Larrey,  Napoleon's  great  surg^n,  per- 
formed not  less  than  200  amputations.  To- 
day of  200  similar  cases,  sometimes  even 
with  wounds  involving  joints,  the  great 
majority  would  recover  without  amputation. 

Formal  ligations  are  far  fewer. 

External  tumors  of  any  size  are  now  re- 
moved from  all  parts  of  the  body  without 
fear  of  erysipelas,  which  so  worried  Sir 
Afltley  Cooper  before  he  operated  on  the 
king  for  a  simple  wen.  The  mere  fact  that 
any  tumor  is  internal — ^inside  the  head,  the 
chest,  the  abdomen,  or  the  pelvis — ^has  prac- 
tically no  influence  on  the  decision  whether 
it  should  or  should  not  be  removed. 

Trephining — even  for  exploration — ^is 
frequent  and  per  se  involves  slight  danger, 
as  in  decompression. 

Martin,  of  Berlin,  has  done  over  1,000 
ovariotomies,  with  a  mortality  of  less  than 
2  per  cent.,  and  the  Mayos  from  1905  to 
1914,  inclusive  (the  only  period  for  which  I 
had  the  annual  reports  at  hand),  reported 
609  cases  with  5  deaths,  or  eight  tenths  of  1 
per  cent.  Colostomy  and  enterostomy  are 
frequent.  Many  thousands  of  hernias 
have  been  cured  by  operation,  with  practi- 
cally no  mortality;  and  if  done  early  in 
strangulation,  with  slight  mortality. 

The  new  surgery  of  the  head  attacks 
tumors  even  of  the  hypophjrsis,  punctures 
the  lateral  and  the  fourth  ventricles  with 
impunity,  successfully  extracts  foreign 
bodies  and  in  some  cases  relieves  epilepsy 
and  mental  derangements. 

In  the  neck  simple  goiters  even  of  large 
size  are  removed,  with  a  mortality  of  1  and 
2  per  cent. ;  and  laryngectomy  is  common. 

In  the  chest,  that  very  citadel  of  life,  the 
heart  itself  is  sutured  for  gunshot  and  stab 
wounds,  saving  one  life  out  of  two;  the 


esophagus  is  attacked  for  cancer  and  the 
removal  of  foreign  bodies;  large  portions 
of  the  chest  wall  are  removed  for  old 
empyemas,  and  the  lungs  can  now  be  oper- 
ated on  at  leisure,  thanks  to  insufflation 
anesthesia. 

In  the  abdomen,  the  various  operations 
on  the  stomach,  even  to  its  total  extirpation, 
are  too  many  to  name  in  detail;  and  with 
a  success  that  is  truly  marvellous.  We  play 
with  the  intestines  at  will,  opening  them  for 
foreign  bodies  and  for  drainage  of  the  con- 
tents, removing  what  we  wish,  anastomosing 
them  and  short  circuiting  their  contents. 
Tumors  of  the  liver  unless  malignant  are 
extirpated  with  a  very  low  mortality  and 
wounds  of  its  substance  are  treated  with 
success;  gall  stones  and  gall  bladders  are 
removed  every  day ;  the  spleen  is  anchored, 
sutured  or  removed  as  we  find  best;  the 
pancreas  is  no  longer  inaccessible;  the 
kidney  and  the  ureter,  like  the  stomach, 
have  their  own  list  of  operations  far  too 
long  to  rehearse. 

In  the  pelvis  the  bladder  is  opened  and 
partly  or  even  wholly  extirpated;  the 
prostate  removed ;  the  uterus,  the  ovary,  the 
tubes,  the  parovaria  have  a  long  list  of 
life-saving,  comfort-giving  operations  to 
their  credit. 

We  suture  and  anastomose  nerves;  we 
suture  and  anastomose  blood  vessels  even 
in  the  new-bom,  we  criss-cross  the  circu- 
lating blood  to  prevent  gangrene,  and  endo- 
aneurismorrhaphy  has  practically  banished 
the  Hunterian  operation  for  aneurism  and 
saved  many  a  limb  and  life.  We  transplant 
skin  and  bones  and  joints,  and  even  hall 
joints,  with  success.  To  all  these  we  have 
added  the  X-rays,  the  serum  and  vaccine 
treatment  of  many  surgical  disorders  and 
are  gradually  throttling  disease,  sometimes 
at  its  very  birth. 

It  almost  takes  one's  breath  away!    Yet 
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it  is  an  incomplete  and  ever-lengthening 
list !    As  Mumf ord^®  well  says : 

Daring  has  become  eonservatiBiii ;  rashness  has 
become  common  sense. 

Practically  our  ability  to  do  all  these  life- 
saving  operations  is  the  result  of  the  re- 
searches, the  experiments,  and  the  achieve- 
ments of  Lister  and  his  followers.  Had 
antisepsis  not  made  all  operations,  including 
the  opemng  of  the  head,  the  chest,  the  abdo- 
men, and  the  pelvis,  safe,  we  should  still  he 
practising  the  very  limited  surgery  of  the 
60' s.  Every  year  thousands  whom  now  we 
restore  to  life  and  health  would  still  be 
dying. 

What  now  are  the  prospects  of  listerism 
in  the  present  horrible  warT  I  have  so  far 
used  the  term  ''antisepsis."  Asepsis  is  a 
later  and  a  natural  development  of  anti- 
sepsis and  in  civil  life  is  of  course  prefer- 
able. The  underlying  and  enduring  prin- 
ciple of  Listerism — the  germ  theory — ^is  the 
same  in  both.  There  is  no  fundamental 
antagonism,  but  really  a  fundamental 
agreement  between  the  two  methods. 

In  the  present  war  the  surgeons  whose 
papers  I  have  so  far  read  are  almost  a  unit 
in  favor  of  the  antiseptic  rather  than  the 
aseptic  treatment  of  the  wounded.  They 
are  right  in  my  opinion,  and  the  reason  is 
plain.  Comparatively  few  of  the  wounded 
reach  hospitals  with  uninfected  wounds. 
Mild  wounds,  and  even  in  some  cases  severe 
ones,  if  they  can  be  dressed  soon  after  being 
inflicted,  heal  readily. 

Sir  Anthony  Bowlby's*^  striking  descrip- 
tion of  the  conditions  in  the  trenches  shows 
the  diflSculties  very  clearly : 

In  this  trench  warfare,  if  a  man  is  hit,  he  often 
falls  into  filthy  mud  and  water,  which  may  be 
three  feet  deep  or  more.  The  trench  is  only  two 
and  a  half  feet  wide.  It  is  night,  you  can  only 
grope  about  in  the  dark  and  can  do  no  dressing  of 
any  kind,  for  you  can't  even  get  any  clothes  off 
in  the  dark,  and  in  so  cramped  a  space,  and  you 

«o  Keen's  ** Surgery,"  L,  p.  76. 

SI  Jawr.  Am.  Med.  Ass.,  April  10,  1915,  p.  1257. 


must  try  to  get  the  man  away  to  a  ' '  dressing  sta- 
tion" half  a  mile  distant,  and  thence  to  a  field 
ambulance.  If  it  is  daylight,  you  can't  get  the 
man  out  of  the  trench  at  all,  and  he  may  have  to 
be  kept  there  for  many  hours,  because  he  would 
certainly  be  killed  if  he  were  got  out  of  the  trench. 
And  the  water  in  the  trenches  is  hopelessly  pol- 
luted and  soaks  his  clothes  and  his  wound.  Large 
lacerated  wounds,  and  especially  bad  bone 
smashes,  are  so  contaminated  that  it  can  never  be 
possible  to  render  them  aseptic. 

There  is  a  noteworthy  difference  between 
the  results  of  the  wounds  in  the  case  of  the 
trench-inhabiting  soldiers  and  the  wounds 
of  sailors.  The  latter  escape  the  dangers  of 
the  soil-infected  trenches. 

Sailors  with  the  most  severe  type  of  wound, 
ragged,  irregular,  with  uneven  surface  produced 
by  herniated  muscle  and  retracted  severed  fibers, 
usually  have  recovered  promptly.  Soldiers  suffer- 
ing from  slight  wounds  have  often  had  them  con- 
taminated with  bacilli  from  the  soil;  particularly 
the  anaerobes. 

Hypertonic  salt  solutions  like  sea  water 
are  actually  remedial  by  promoting  the 
flow  of  lymph  and  serum  in  the  wounded 
tissues. 

But  in  a  very  large  number  of  wounded 
soldiers,  possibly  the  majority,  hours  and 
sometimes  even  days  of  delay  ensure  infec- 
tion and  then  the  surgeon  is  face  to  face 
with  the  one  overwhelming  surgical  prob- 
lem which  has  so  far  baffled  all  our  efforts, 
viz.,  h>ow  to  transform  a  septic  wound  into 
an  aseptic  wound  and  keep  it  so,  and  at  the 
same  time  how  to  combat  the  toxins  already 
diffused  throughout  the  body,  but  with- 
out doing  harm  to  the  patient  himself. 
Cheyne,^»  Ehrlich,  Wright  and  Carrel  are 
all  at  work  and  it  may  be  that  the  happy 
day  when  this,  the  most  pressing  and 
urgent  problem  in  surgery,  shall  be  solved, 
may  come  through  this  devastating  war.-* 

M  Lancet,  Tebruary  27,  1915,  p.  419. 

2*  In  the  British  Medical  Journal  of  April  10, 
1915,  a  most  important  article  by  Sir  Almoth  E. 
Wright  on  ''Wound  Infections''  is  begun.  This 
should  be  very  carefully  read.    On  pp.  735-38  of 


890 


SCIENCE 


[N.  8.  Vol.  XLI.  No.  1068 


Meantime  Souttar**  extols  plenty  of  fresh 
air  or  better  still  of  oxygen  (our  old  sup- 
posed enemies  in  the  60 's)  and  says 

Men  with  wounds  so  foul  that  their  presence  in 
the  wards  eould  not  be  permitted,  were  placed , 
suitably  protected,  in  the  open  air,  the  wounds 
being  left  exposed  to  the  winds  of  heaven,  covered 
only  with  a  thin  piece  of  gauze.  The  results  were 
almost  magical,  for  in  two  or  three  days  the 
wounds  lost  their  odor  and  began  to  look  clean, 
while  the  patient  lost  all  signs  of  the  poisoning 
which  had  been  so  marked  before. 

Of  tetanus  in  our  Civil  War  there  were 
in  the  Union  army  in  all  505  cases  and  451 
deaths,  89.3  per  cent.  In  the  War  of  1870-1 
in  the  German  army  there  were  294  cases 
and  268  deaths,  or  91.1  per  cent  In  the 
present  war  there  have  been  many  cases  in 
the  allied  armies  in  the  west,  but  I  have 
seen  no  numbers  or  percentages.  In  the 
German  army,  however,  Czemy*'  says  that 

the  greatest  danger  to  the  wounded  had  been  te- 
tanus. Of  60,000  wounded  Bavarians,  420  de- 
veloped tetanus,  which  proved  fatal  in  240  cases 
(57.1  per  cent.)*  The  prophylactic  value  of  the 
tetanus  serum  had  been  established,  but  its  exten- 
sive employment  was  not  always  feasible. 

This  is  a  far  larger  percentage  of  cases 
than  in  our  Civil  War,  or  the  Franco-Prus- 
sian War,  but  the  mortality  is  far  less — 
probably  due  to  the  even  partial  employ- 
ment of  the  serum. 

During  the  Civil  War  I  never  saw  a  case 
of  **gas  gangrene''  which  has  been  so  prev- 
alent and  dangerous  in  the  present  war. 
The  soil  of  Belgium  and  France,  which  has 
been  cultivated  and  roamed  over  by  animals 
for  more  than  twenty  centuries,  is  highly 
infected.  Over  ten  different  gas-producing 
bacteria  have  been  found. 

the  same  Journal  for  April  24,  1915,  is  another 
very  important  paper  giving  full  directions  for 
treatment.  See  also  an  interesting  editorial  in  the 
Journal  American  Medical  Association,  May  23, 
1915,  p.  1765. 

S4  Brit.  Med.  Jour,,  March  20,  1915,  p.  504. 

ssBrit.  Med.  Jour.,  March  20,  1915,  p.  521. 


Sidney  Rowland 's  experiment**  well  shows 
the  virulent  infection  of  the  soil.  Shaking 
up  some  of  the  soil  from  the  trenches  with 
some  water,  he  injected  a  few  drops  into  a 
guinea-pig  and  it  was  dead  in  eighteen 
hours  with  widely  diffused  gas  gangrene. 
Soldiers  have  died  from  the  disease  in 
thirty-six  hours. 

Delorme  has  advised,  as  the  germ  is  anae- 
robic, the  injection  of  peroxide  of  hydro- 
gen. Hartmann  believes  it  needful  to  open 
the  wounds  freely  and  employ  thorough 
irrigation  with  the  peroxide*^ — a  most  im- 
portant procedure.  Early  treatment  of  in- 
fected wounds  even  in  cases  of  gas  gangrene 
resulted  favorably  in  the  hands  of  Cazin. 
Of  158  cases  received  even  up  to  forty-eight 
hours  after  battle  all  recovered  in  spite  of 
their  serious  nature.  Among  those  received 
after  four  or  five  days'  transportation  the 
mortality  reached  10  and  even  20  per  cent.** 

I  have  related  the  terrible  mortality  from 
typhoid  in  the  Boer  and  the  Spanish- Amer- 
ican  wars.  The  one  bright  spot  in  the  pres- 
ent war  is  the  conquest  of  typhoid.  In 
spite  of  greatly  increased  numbers  and  of 
most  unfavorable  sanitary  conditions  in  the 
trenches  as  I  have  shown,  conditions  which 
in  former  wars  would  have  given  rise  to 
dreadful  epidemics  of  typhoid,  the  follow- 
ing statistics  in  the  British  army  officially 
given  to  Parliament  on  March  4,  1915,** 
show  emphatically  how  well  this  scoui^e  of 
every  past  campaign  has  been  conquered. 
There  had  been  only  606  cases  in  all:  247 
among  the  partially  (136)  and  fully  (111) 
inoculated,  with  two  deaths  (0.81  per  cent.), 
and  359  among  the  unprotected,  with  48 
deaths  (7.47  per  cent),  over  nine  times  as 
many  deaths  proportionately!     The  one 

s«  Brit.  Med.  Jour.,  November  28,  1914,  p.  913. 

27  Jour,  Am,  Med.  Ass.,  January  16,  1915,  p. 
259.  See  also  Lawson  and  Whitehouae,  Brit.  Jour. 
Surg.,  January  9,  1915,  p.  444. 

as  Jour.  Am.  Med.  Ass.,  January  16,  1915,  p.  259. 

s»  Brit.  Med.  Jour.,  March  13,  1915,  p.  485. 
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reason  for  this  splendid  showing  is  the  use 
of  the  antityphoid  inoculation.  If  instead 
of  its  being  only  voluntary  in  the  British 
army  it  had  been  compulsory  as  in  our  own 
army,  the  results  would  have  been  even 
better.  And  yet  a  blatant  band  of  men  and 
women  both  in  England  and  our  own  coun- 
try are  doing  all  they  can  to  oppose  the  use 
of  this  life-preserving  remedy! 

Let  us  now  in  conclusion  take  a  general 
review  of  the  surgical  progress  I  have  so 
inadequately  sketched. 

During  the  horrible  days  of  Par6,  Bell, 
Simpson,  and  our  own  Civil  War  there  was 
still  gradual  improvement,  but  no  funda- 
mental change  occurred  for  three  centuries 
after  Pare  introduced  the  ligature  and 
banished  the  boiling  oil. 

But  about  the  middle  of  the  nineteenth 
century,  and  especially  in  its  last  quarter, 
experimental  research  took  the  field. 
Everything  that  could  be  put  to  the  test 
of  accurate  experiment  in  medicine  and  sur- 
gery was  thoroughly  investigated  phys- 
ically, physiologically,  chemically,  micro- 
scopically, biologically,  bacteriologically. 
Laboratories  were  founded  and  research 
workers  vied  with  each  other  in  countless 
investigations.  A  flood  of  light  was  thrown 
upon  every  problem.  And  see  the  result  in 
the  long  list  I  have  just  read  to  you !  Medi- 
cine proper,  obstetrics,  all  the  specialties, 
sanitation  and  hygiene,  furnish  equally  im- 
pressive calendars  of  progress — ^principally 
the  result  of  experimental  research. 

Chief  among  these  experimental  re- 
searches were  those  of  Pasteur  (of  whom  I 
have  said  far  too  little  for  want  of  time) 
and  of  Lister.  They  inaugurated  a  wholly 
new  era  in  surgery. 

Then  followed  the  battle  for  the  germ 
theory  and  antiseptic  surgery,  ending  in 
final  victory.  Meantime  a  new  science, 
bacteriology,  was  bom. 

Next  came  the  wide  extension  and  appli- 


cation of  the  new  surgery  to  almost  all  the 
surgical  ills  that  flesh  is  heir  to.  The 
wonderful  results  to  both  life  and  limb  that 
I  have  recounted  have  naturally  followed. 

Even  amid  the  disabilities  and  obstacles 
of  war  itself  Lister's  work  has  been  a  boon 
beyond  price. 

While  the  soldier  and  the  scientist  have 
been  busy  devising  ever  more  frightful 
engines  of  destruction  to  maim  and  to  Sill, 
we  surgeons  have  been  equally  busy  devis- 
ing means  for  saving  thousands  of  lives  and 
limbs  in  civil  life,  and  even  amid  the  car- 
nage and  savagery  of  war. 

Surely  our  hearts  should  be  lifted  in 
gratitude  to  Grod  for  giving  us  such  splendid 
powers  of  reasoning,  experiment  and  re- 
search— all  for  the  service  of  our  fellow 
men. 

W.  W.  Keen 


THE  TWENTIETH  ANNIVEB8ABY  OF  THE 
NEW  TOBK  BOTANICAL  GABDEN 

The  twentieth  anniversary  of  the  appro- 
priation by  the  City  of  New  York  of  250  acres 
of  land  in  Bronx  Park  for  the  use  of  the  New 
York  Botanical  Garden  will  be  commemorated 
at  the  garden  during  the  week  commencing 
September  6,  1915.  Botanists  from  all  parts 
of  North  America  are  invited  to  attend.  The 
following  program  is  planned: 

Monday,  September  6 

Assemble  at  the  Garden  as  convenient  in  the 
morning. 

1:30:  Lunch  at  the  Garden. 

2:30:  Addresses  of  welcome  and  an  account  of 
the  historj  of  the  Garden. 

3:30-n5:30:  Inspection  of  a  portion  of  the 
grounds  and  buildings. 

5:30-7:  Visit  to  the  Zoological  Park. 

Tuesday,  September  7 

10:30-1:  Session  for  the  reading  of  papers. 
1:30:  Lunch  at  the  Garden. 
2:30-4:  Session  for  the  reading  of  papers. 
4-6:  Inspection  of  portions  of  the  buildings  and 
grounds. 
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Wedne$day,  September  8 

Salt  Water  Bay  on  Staten  Island,  for  a  study  of 
the  coastal  flora. 

Lunch  at  1:30,  with  subsequent  opportunity  for 
scientific  oratory. 

Thvreday,  September  9 

10:30-1:  Session  for  the  reading  of  papers. 
1:30:  Lfunch  at  the  Garden. 
2:30-4:  Session  for  the  reading  of  papers. 
4-6:  Inspection  of  portions  of  the  grounds  and 
buildings. 

Friday,  September  10 

Visit  to  the  pine  barrens  of  New  Jenejf  under 
the  guidance  of  the  Torrey  Botanical  Club. 

Saturday,  September  11 

Visit  to  the  Brooklyn  Botanic  Garden  and  an 
excursion  to  some  Long  Island  locality. 

Other  excursions  of  more  special  character  will 
be  organized  if  opportunity  offers. 


TEE  CORNELL  MEDICAL  SOCIETY  OF  NEW 

TOBK  CITY 

On  February  4,  1915,  twenty  members  of 
the  teaching  staff  of  Cornell  UniTeraity  Med- 
ical College  in  New  York  Cily  met  at  the 
college  building  and  organized  the  Comdl 
Medical  Society.  The  objects  of  this  society, 
as  stated  in  its  constitution,  are 

to  foster  a  better  acquaintanceship  among  its 
members,  to  create  an  atmosphere  of  helpful  and 
sympathetic  criticism  of  the  original  work  done  in 
all  departments  of  the  Cornell  University  Medical 
College,  and  to  promote  the  best  interests  of  the 
college  as  an  educational  and  research  institution. 

Four  meetings,  consisting  of  a  scientific  pro- 
gram followed  by  a  smoker,  are  to  be  held  each 
year  in  the  months  of  October,  December, 
February  and  April. 

For  the  purpose  of  keeping  in  closer  touch 
with  the  alumni  of  the  college  an  annual  day 
is  to  be  observed  in  May,  at  which  time 

the  regular  college  duties  being  suspended  by  vote 
of  the  faculty,  the  society  shall  conduct  scientific 
demonstrations  in  the  various  laboratories  of  the 
college  and  in  the  hospital  wards. 

In  the  evening  of  this  day  the  society,  alumni 
and  friends  of  the  college  shall  give  a  dinner  at 


which  the  graduating  class  shall  be  the  guests  of 
the  society. 

The  first  regular  meeting  of  the  society  this 
year  was  held  in  March  and  was  attended  by 
fifty  members  of  the  teaching  staff;  the  second, 
held  in  April,  was  attended  by  sixty  men,  most 
of  whom  had  become  members. 

The  first  annual  day  was  held  Friday,  May 
21.  The  regular  classes,  except  those  for  the 
fourth  year,  were  held,  but  a  special  program 
was  prepared  for  the  visiting  alumni.  About 
sixty  alumni  visited  the  college,  some  of  them 
coming  from  a  distance. 

The  first  annual  dinner  was  attended  by  126. 
The  president  of  the  society,  Dr.  John  A.  Hart- 
well,  presided  and  toasts  were  responded  to  by 
Drs.  W.  Oilman  Thompson,  Qraham  Lusk, 
Frank  S.  Meara,  for  the  faculty;  by  Dr.  Arthur 
M.  Wright,  class  of  1905,  for  the  alumni,  and 
Mr.  Douglas  Palmer,  for  the  graduating  class. 

The  organization  of  such  a  society  has  fully 
justified  the  belief  of  its  originators  that  it 
would  serve  a  useful  purpose.  The  meetings 
already  held  have  demonstrated  the  advantages 
of  bringing  the  members  of  the  various  de- 
partments into  closer  contact  with  the  work 
being  done  in  departments  other  than  their 
own  and  of  arousing  in  the  alumni  an  interest 
in  the  progress  which  has  been  made  since 
their  graduation. 


HOTEL    EESEBVATIONS    FOB     THE     SAN 

FBANCISCO    MEETING    OF    THE 

AMEBIC  AN  ASSOCIATION 

The  Pacific  Coast  Committee  of  the  Amer- 
ican Association  respectfully  suggests  that 
those  who  plan  to  attend  the  San  Francisco 
meeting  of  the  association  during  the  wed[ 
beginning  August  2  should  consider  making 
their  hotel  reservations  at  once.  A  deposit 
amounting  to  ten  per  cent  of  the  anticipated 
total  cost  of  the  service  should  accompany  the 
request  for  the  reservation.  This  sum  will  be 
credited  upon  the  hotel  account. 

The  hotels  on  the  appended  list  are  com- 
fortable and  conveniently  located.  There  are 
many  other  excellent  hotels  in  San  Francisco 
and  vicinity,  and  printed  information  concern- 
ing them  may  be  secured  by  addressing  Mr. 
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Kirk    Harris,    Manager,    Official    Exposition 
Hotel  Bureau,  Flannery  Bldg.,  Corner  Kearny 
and  Market  Streets,  San  Francisco. 

In  selecting  a  location,  it  should  be  borne  in 
mind  that  the  opening  session  of  the  convoca- 
tion week,  for  the  presentation  of  the  addresses 
of  welcome  and  the  response  thereto,  for  an- 
nouncements and  for  the  president's  address, 
will  be  held  in  San  Francisco  at  10 :00  o'clock, 
Monday  morning,  August  2,  in  the  Scottish 
Bite  Auditorium,  corner  of  Sutter  Street  and 
Van  Ness  Avenue;  and  that  the  social  recep- 
tion to  visiting  scientists  and  their  friends  on 
Monday  evening  and  the  general  sessions  of  the 
association,  including  four  lectures  on  Pacific- 
region  subjects  on  Tuesday,  Thursday,  Friday 
and  Saturday  evenings,  will  be  held  in  San 
Francisco.  On  Wednesday,  August  4,  the  asso- 
ciation will  hold  its  sessions  at  Stanford  Uni- 
versity, near  Palo  Alto,  thirty  miles  southeast 
of  San  Francisco.  It  is  expected  that  a  spe- 
cial train  will  leave  San  Francisco  at  a  con- 
venient hour  on  Wednesday  morning  for  Palo 
Alto  and  return  to  San  Francisco  late  in  the 
afternoon.  All  other  sessions  of  the  week  for 
the  sections  and  participating  societies  will 
be  held  at  the  University  of  California,  in 
Berkeley,  where  the  main  headquarters  of  the 
association  for  the  week  wiU  be  located.  An 
information  and  service  bureau  will  also  be 
maintained  in  San  Francisco. 

Berkeley  and  Oakland  are  connected  by  sev- 
eral lines  of  electric  railway  (thirty  minutes 
in  transit;  fare  five  cents).  These  cities  are 
connected  with  San  Francisco  by  rapid  elec- 
tric-car and  ferry  service  operating  every 
twenty  minutes  throughout  day  and  evening 
(thirty-five  to  forty  minutes  in  transit;  faro 
ten  cents),  and  with  the  exposition  groimds  by 
electric  railway  and  direct  ferry  service  at 
frequent  intervals  (fifty-five  minutes  in  tran- 
sit; fare  fifteen  cents). 

SAN   7BANCI800  HOTELS 

(E,  European  plan;  A,  American  plan) 
Argonaut,  44  Fourth  St.  (E),  380  rooms,  from 

$1. 

Cadillac,  380  Eddy  St.  (E-A),  115  rooms  from 
$1;  American  plan  from  $2.50. 

Carlton,  545  Turk  St.  (E-A),  150  rooms,  from 
$1;  American  plan  from  $2.50. 


Clift,  Oeary  and  Taylor  (E-A),  300  rooms,  from 
$2.50;  American  plan,  from  $5. 

Dale,  34  Turk  St.  (E),  180  rooms,  from  $1.50. 

Exposition  Inn,  2610  California  (E),  110  rooms, 
from  $1. 

Fairmont,  California  and  Mason  (E),  500 
rooms,  from  $4. 

Golden  West,  112  Powell  (E),  190  rooms, 
from  $1.50. 

Goodfriend,  245  Powell  St.  (E),  100  rooms, 
from  $1.50. 

Granada,  1000  Sutter  St.  (E-A),  300  rooms, 
from  $2;  American  plan,  from  $4. 

Inside  Inn,  Exposition  Grounds  (E-A),  650 
rooms,  from  $1.50. 

Normandie,  1499  Sutter  (E-A),  200  rooms,  from 
$1.50;  American  plan,  from  $3.50. 

Palace,  Market  and  New  Montgomery  (E),  500 
rooms,  from  $2. 

Plaza,  Post  and  Stockton  (E-A),  282  rooms,  from 
$1.50;  American  plan,  from  $3.50. 

Stewart,  353  Geary  St.  (E-A),  250  rooms,  from 
$2;  American  plan,  from  $4. 

St.  Francis,  Geary  and  Powell  (E),  1,000  rooms, 
from  $2. 

Sutter,  Kearney  and  Sutter  (E-A),  from  $1.50 
American  plan,  from  $3.50. 

Terminal,  60  Market  St  (E),  165  rooms, 
from  $1. 

Turpin,  17  Powell  St.  (E),  195  rooms,  from 
$1.50. 

Von  Dom,  242  Turk  St.  (E),  150  rooms,  from 
$1.50. 

Windemere,  776  Bush  St.  (E),  100  rooms, 
from  $1.50. 

OAKLAND   HOTELS 

Key  Route  Inn,  22d  and  Broadway  (E-A),  115 
rooms,  from  $1.50;  American  plan,  from  $3.50. 

Oakland,  13th  and  Harrison  (E),  250  rooms, 
from  $2. 

BEKKELET  HOTELS 

Bancroft,  2248  Telegraph  (E-A),  56  rooms^ 
from  50  cents. 

Carlton,  2318  Telegraph  (E-A),  108  rooms,  from 
$1;  American  plan,  from  $3. 

Claremont,  Federal  Realty  Building  (E),  175 
rooms,  from  $1. 

Shattuck,  Shattuck  and  Allston  (A),  211  rooms, 
from  $1.50. 

THE  8CRIPP8  INSTITUTE  FOB  BIOLOGICAL 

BESEABCH 

The  Scripps  Institution  at  La  Jolla,  near 
San  Diego,  California,  is  to  liave  its  facilities 
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greatly  improved.  Miss  Ellen  B.  Serippe  has 
announced  to  the  regents  of  the  IJniyersity  of 
California  her  intention  to  give  to  the  univer- 
sity during  the  next  two  years  $100,000  for 
further  equipment 

A  concrete  pier  a  thousand  feet  in  length 
will  be  built,  at  which  can  lie  the  Alexander 
AgoBsiz,  the  sea-going  vessel  owned  by  the  in- 
stitution and  used  exclusively  for  its  work. 
Additional  aquarium  facilities  will  be  pro- 
vided, all  planned  to  be  useful  for  scientific 
purposes,  but  in  part  to  be  available  for  public 
educational  objects.  A  salt-water  pumping 
plant  and  settling  basin  are  also  to  be  pro- 
vided, and  living  quarters  for  a  group  of  scien- 
tific assistants,  graduate  students,  etc 

The  Scripps  Institution  has  a  site  of  177 
acres,  with  a  half  mile  of  ocean  frontage,  well- 
equipped  laboratories,  residences  for  the  scien- 
tific staff,  a  good  working  library,  and  excel- 
lent equipment.  The  land  was  given  by  the 
city  of  San  Diego,  while  for  the  most  part  the 
other  equipment  has  come  by  the  gift  of  Miss 
Scripps,  who  has  created  also  an  endowment 
of  $150,000  for  its  work.  The  state  of  Cali- 
fornia gives  to  the  University  of  California 
$7,500  per  annum  as  a  contribution  toward  the 
work  of  the  institution,  and  Director  William 
E.  Ritter  and  his  staff  give  their  whole  time  to 
the  research  work.  It  is  much  resorted  to  also 
by  visiting  investigators  and  special  facilities 
are  arranged  every  summer  for  competent 
graduate  students. 


SCIENTIFIC  NOTES  AND  NEWS 

The  Albert  medal  of  the  Royal  Society  of 
Arts  for  the  current  year  has  been  awarded  to 
Sir  J.  J.  Thomson,  for  his  researches  in  phys- 
ics and  chemistry,  and  their  application  to  the 
advancement  of  arts,  manufactures  and  com- 
merce. 

The  gold  medal  of  the  first  class  of  the 
Panama-Pacific  Exposition  has  been  awarded 
to  Mr.  Thomas  A.  Edison,  for  his  storage  bat- 
tery. 

Dr.  Simon  Flexner,  director  of  medical  re- 
search of  the  Rockefeller  Institute,  has  been 
given  the  honorary  degree  of  LL.D.  by  the 
University  of  Maryland. 


The  University  of  Maine  has  conferred  its 
doctorate  of  laws  on  Professor  E.  F.  Ladd, 
professor  of  chemistry  in  the  North  Dakota 
College  and  food  commissioner  of  the  state. 

A  OOMPLIMENTART  dinner  was  given  at  the 
Harvard  Club  of  Boston  on  the  evening  of 
June  2  to  Dr.  Theobald  "Smith,  who  has  re- 
signed the  George  Fabyan  professorship  of 
comparative  pathology  in  Harvard  University 
to  take  charge  of  the  department  of  animal 
pathology  in  the  Rockefeller  Institute.  About 
200  men,  many  of  whom  are  prominent  in  the 
scientific  world,  were  present,  and  President 
Lowell,  who  presided,  said  he  had  received  a 
great  number  of  letters  and  telegrams  from  all 
parts  of  the  world.  The  speakers  at  the  din- 
ner were:  Dr.  Frederick  C.  Shattuck;  Dr. 
William  S.  Thayer,  of  the  Johns  Hopkins 
University;  Dr.  Simon  Flexner,  of  the  Rocke- 
feller Institute;  President  Emeritus  Charles 
W.  Eliot;  Dr.  William  H.  Welch,  of  the  Johns 
Hopkins  University;  Dr.  E.  H.  Bradford,  dean 
of  the  Harvard  Medical  School,  and  Dr. 
Smith. 

As  the  coming  commencement  at  Amherst 
College  marks  the  fiftieth  anniversary  of  Pro- 
fessor B.  K.  Emerson's  graduation  from  the 
college  and  the  forty-fifth  year  of  his  work  as 
a  teacher,  the  forthcoming  number  of  the 
Amherst  Oraduates'  Quarterly  will  contain  an 
editorial  in  appreciation  of  his  work  in  geol- 
ogy. The  article  will  be  illustrated  with  a 
portrait  of  Professor  Emerson,  and  with  views 
of  the  old  and  new  geological  lecture  rooms  in 
which  most  of  his  college  instruction  has  been 
conducted. 

A  TESTIMONIAL  dinner  was  given,  on  June  3, 
in  honor  of  Dr.  Francis  Clifford  Phillips  and 
Mrs.  Phillips  at  the  German  Club,  Pittsburgh, 
Pa.,  by  one  hundred  former  students  and 
friends  who  desired  to  show  their  love  and  es- 
teem upon  the  occasion  of  Dr.  Phillips's  retire- 
ment from  active  service  as  professor  of  chem- 
istry in  the  University  of  Pittsburgh.  Dr. 
Phillips,  who  is  well  known  professionally  be- 
cause of  his  contributions  to  the  chemistry  of 
gases  and  his  active  participation  in  the  in- 
terests of  the  American  Chemical  Society,  has 
occupied  the  chair  of  chemistry  at  Pittsburgh 
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since  1875  and  is  retiring  under  the  terms  of 
the  Carnegie  Foundation.  Among  the  speak- 
ers at  the  dinner  were  Drs.  Walther  Eiddle, 
Albert  E.  Frost,  R.  B,  Camahan  and  J.  H. 
James,  and  Professor  Alexander  Silverman. 
As  an  expression  of  their  high  regard  for  his 
devotion  to  the  University  of  Pittsburgh,  the 
old  students  of  Dr.  Phillips  presented  him 
with  a  check  for  $1,000. 

Dr.  a.  F.  Blakeslee,  professor  of  botany 
and  genetics  at  the  Connecticut  Agricultural 
College,  Storrs,  Conn.,  has  accepted  the  posi- 
tion of  plant  geneticist  on  the  staff  of  the  Car- 
negie Station  for  Experimental  Evolution  of 
the  Carnegie  Institution.  His  address  after 
October  1  will  be  Cold  Spring  Harbor,  Long 
Island. 

Dr.  Allan  J.  McLaughlin,  commissioner 
of  health,  has  established  in  Boston  a  new 
department  to  be  known  as  the  division  of 
hygiene  and  has  appointed  Professor  Selskar 
M.  Qunn  of  the  Massachusetts  Institute  of 
Technology  and  Simmons  College  as  its  chief. 
Some  of  the  duties  of  the  division  will  consist 
in  directing  child  welfare  work,  public  health 
nursing,  promoting  traveling  exhibits,  public 
lectures  and  distributing  health  bulletins  and 
pamphlets. 

Dr.  Matthus  Nicoll,  Jr.,  has  been  ap- 
I)ointed  assistant  director  of  laboratories  of 
the  Department  of  Health,  New  York  City. 

Dr.  Samuel  H.  Hurwitz  (M.D.,  Johns  Hop- 
kins, '12),  formerly  of  the  Harvard  Medical 
School,  has  been  appointed  instructor  in  re- 
search medicine  in  the  George  Williams 
Hooper  Foundation  for  medical  research  of 
the  University  of  California. 

Herbert  E.  Cox  is  leaving  the  U.  S.  Depart- 
ment of  Agriculture  to  become  an  associate 
editor  of  The  Country  Qentleman,  with  head- 
quarters in  Philadelphia. 

The  Cancer  Research  Institute  connected 
with  the  Charit6  Hospital  at  Berlin  has  been 
placed  in  charge  of  Professor  F.  Blumenthal, 
formerly  Leyden's  assistant,  during  Professor 
Klemperer's  absence  at  the  front. 

Mr.  J.  E.  CuLLUM  has  retired  from  his 
position   as   superintendent  of  the   Valencia 


Meteorological  Observatory,  Cahirciveen,  and 
the  Meteorological  Office  has  appointed  Mr. 
L.  H.  G.  Dines  as  his  successor. 

Herbert  M.  Wilson,  engineer  in  charge  of 
the  Pittsburgh  Experiment  Station  of  the 
United  States  Bureau  of  Mines,  has  resigned 
from  the  government  service  to  become  the  di- 
rector of  a  newly-formed  organization  to  be 
known  as  the  Coal  Mine  Insurance  Associa- 
tion. Mr.  Wilson  was  closely  associated  with 
Director  Joseph  A.  Holmes  in  the  inception 
and  development  of  the  Bureau  of  Mines. 
Early  in  1907,  when  Secretary  James  R  Gar- 
field added  a  technologic  branch  to  the  United 
States  Geological  Survey,  Director  Charles 
D.  Walcott,  of  the  survey,  selected  Joseph  A. 
Holmes  as  chief  of  the  new  division  and  Mr. 
Wilson  was  appointed  as  his  principal  assist- 
ant. With  the  creation  of  the  Bureau  of 
Mines,  Mr.  Wilson  became  engineer  in  charge 
of  the  Pittsburgh  station,  a  position  which  he 
has  held  ever  since.  The  Coal  Mine  Insurance 
Association  is  a  combination  of  ten  American 
and  British  insurance  companies  that  have 
associated  themselves  for  the  joint  underwrit- 
ing of  coal-mine  accident  insurance. 


UNIVEB8ITY    AND    EDUCATIONAL    NEWS 

Two  anonymous  gifts  of  $150,000  and  $100,- 
000  have  been  made  to  the  Massachusetts  Insti- 
tute of  Technology  for  dormitories.  Funds 
with  which  to  construct  the  mining  building, 
some  $225,000,  have  been  offered  to  the  insti- 
tute by  Charles  Hayden,  *90,  of  Boston,  and  T, 
Coleman  du  Pont,  '83,  and  S.  Pierre  du  Pont, 
'90,  of  Wilmington,  Del.,  past  and  present  presi- 
dents of  the  du  Pont  de  Nemours  Powder  Co. 
Coleman  du  Pont,  it  will  be  remembered,  with 
his  gift  of  $500,000,  made  the  purchase  of  the 
Technology  site  in  Cambridge  possible. 
Charles  A.  Stone,  '88,  and  Edwin  S.  Webster, 
'88,  of  Boston,  will  provide  a  residence  for 
the  president. 

Mr.  John  R.  Lindgren,  of  Chicago,  has  be- 
queathed half  his  estate,  valued  at  $1,050,000 
to  Northwestern  University,  subject  to  certain 
life  annuities. 
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Bt  unanimous  vote  of  the  ten  memben  pres- 
ent, the  board  of  regents  of  the  University  of 
Minnesota  adopted  on  June  10,  the  report  of 
the  sub-Ksommittee  for  the  establishment  of 
courses  in  graduate  medical  instruction  at 
Bochester,  Minn.,  in  connection  with  the  Mayo 
Foundation  for  Medical  Education  and  Re- 
search, as  printed  in  last  week's  issue  of  Sd* 

%NCE. 

The  sum  of  $30,000  has  been  given  to  Dal- 
liousie  University,  Halifax,  N.  8.,  toward  the 
endowment  of  a  chair  of  anatomy,  and  an- 
nouncement is  made  that  in  the  near  future 
the  sum  will  be  doubled. 

Messrs.  O.  A.  and  H.  H.  Wjlis  have  made 
an  additional  gift  of  £40,000  to  the  University 
of  Bristol.  Originally  they  gave  £180,000  for 
the  purpose  of  erecting  additional  buildings, 
but  as  the  accepted  tender  exceeds  that  amount, 
they  have  now  added  £40,000. 

The  department  of  geology  of  the  Univer- 
sity of  Oregon  will  next  year  occupy  new 
quarters  in  the  large  new  administration 
building  just  completed.  These  quarters  in- 
clude a  museum,  a  small  classroom,  a  large 
laboratory  in  the  basement,  and  an  office,  with 
probably  an  extra  room  for  grinding  apparatus, 
etc.  The  large  general  classes  will  be  held  in 
the  new  theater  which  is  located  in  the  same 
building.  The  geological  laboratory  is  being 
equipped  with  a  large  new  relief  map  of  the 
state  made  by  the  Oregon  Bureau  of  Mines 
and  Geology  and  a  set  of  Shaler-Davis  physio- 
graphic models,  besides  other  equipment. 

Dr.  Hermon  Caret  Bumpus  was  installed 
as  president  of  Tufts  College  on  June  12.  The 
speakers  included  President  Lawrence  A. 
Lowell,  of  Harvard  University ;  Dr.  Charles  E. 
Fay,  senior  professor  of  the  faculty  of  arts  and 
sciences;  Dean  Charles  F.  Painter,  of  the  Med- 
ical and  Dental  Schools,  and  Dr.  Samuel  P. 
Capen,  of  the  United  States  Department  of 
Education,  president  of  the  Tufts  College 
Alumni  Association.  The  inaugural  address 
of  President  Bumpus  was  then  given. 

Dr.  John  Casper  Branner,  who,  when  he 
assumed  the  presidency  of  Stanford  Univer- 
sity in  1913,  announced  that  he  would  hold  the 
office  for  only  two  years,  and  who  recently 


made  this  announcement  effective  by  tender- 
ing his  official  resignation,  has  been  persuaded 
by  the  board  of  trustees  to  continue  in  the 
office  for  another  year.  Dr.  Branner  reaches 
the  retiring  age  of  sixty-five  this  coming  July. 

Dr.  Kenneth  L.  Mark,  associate  professor 
of  chemistry  at  Simmons  College,  Boston,  has 
been  placed  in  charge  of  the  department  of 
chemistry  to  fill  the  vacancy  caused  by  the 
resignation  of  Professor  J.  F.  Norris. 

Professor  John  Phelan,  of  the  University 
of  Wisconsin,  has  been  elected  professor  of 
rural  sociology  in  the  Massachusetts  Agricul- 
tural College. 

Dr.  William  M.  Sicfth,  professor  of  mathe- 
matics in  the  University  of  Or^on,  has  been 
elected  to  succeed  the  late  Professor  J.  J. 
Hardy  at  Lafayette  College. 

The  following  changes  have  been  made  in 
the  department  of  biology  at  Vassar  College: 
Miss  Cora  Jipson  Beckwith,  assistant  professor 
of  zoology,  promoted  to  associate  professor  of 
zoology;  Miss  Virginia  Langworthy  has  been 
appointed  assistant  in  botany,  and  Miss 
Alvalyn  Woodward  assistant  in  zoology. 

At  the  University  of  Kansas,  the  following 
promotions  have  been  announced:  Assistant 
Professor  Charles  A.  Shull  to  associate  pro- 
fessor of  plant  physiology  and  genetics ;  Assist- 
ant Professor  U.  G.  Mitchell  to  associate  pro- 
fessor of  mathematics;  Associate  Professor 
C.  H.  Ashton  to  professor  of  mathematics; 
Associate  Professor  A.  J.  Boynton  to  professor 
of  economics;  Assistant  Professor  A.  EL  Sluss 
to  associate  professor  of  mechanical  engi- 
neering. 

Donald  Bruce,  formerly  supervisor  of  the 
Flathead  National  Forest  at  Kalispell,  Mon- 
tana, has  been  appointed  assistant  professor  of 
forestry  in  the  University  of  California, 

Among  new  appointments  in  the  University 
of  California  Medical  School  are  those  of  Dr. 
A.  W.  Johnson  as  instructor  in  laryngology, 
otology  and  rhinology;  Dr.  Olga  Louise 
Bridgman  as  instructor  in  pediatrics  and  men- 
tal abnormalities  of  childhood,  and  Drs.  Alfred 
E.  Meyers,  Howard  £.  Ruggles  and  Vivia 
Belle  Appleton,  instructors  in  pediatrics. 
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Dr.  A«  E.  Botoott,  FJI.S.,  has  been  ap- 
I)ointed  director  of  the  Oraham  Besearch  Labo- 
ratory, the  Universiiy  of  London,  in  succession 
to  Dr.  Charles  Bolton. 

Dr.  a.  Castellani,  distinguished  for  his  re- 
searches on  pathogenic  bacteria,  has  been 
elected  to  a  newly  established  professorship  of 
tropical  diseases  at  the  TTniyersity  of  Naples. 


DISCUSSION  AND  COBBESPONDENCB 
THE  HALL  OF  FAME 

The  most  accurate  expression  of  opinion  of 
the  people  of  the  Fnited   States  regarding 


plorers,  with  missionaries;  surgeons,  witli 
physicians;  architects,  with  engineers.  Musi- 
cians, painters,  sculptors,  etc.,  are  designated 
as  artists.  The  order  is  that  of  the  number  of 
members  elected  and  of  votes  receiyed.  Three 
elections  have  been  held,  in  1900,  1906  and 
1910.  The  number  of  candidates  elected  in 
each  and  aU  of  these  elections,  the  number  of 
candidates  who  have  received  votes,  and  the 
percentage  of  the  votes  for  each  dass  are  given 
in  the  later  columns.  A  few  scattering  votes 
are  not  included.  The  last  column  gives  the 
three  highest  votes  cast  in  1910  for  candidates 
not  yet  elected. 


HaU  of  Fame 


Class 

Elsctsd 

Candidates 

PerMntages 

Votes 

•00 

*w 

»10 

All 

12 
10 
4 
4 
3 
2 
2 
2 
1 
1 

»oo 

*Off 

'10 

AU 

»00 

'00 

»10 

AJl 

Aathors 

4 
7 
3 
3 
3 
2 
2 
2 
1 
1 

2 
2 

1 

6 

1 

•  •• 

1 

14 

28 

18 

13 

9 

8 

9 

2 

9 

6 

9 

6 

2 

•  •• 

2 

17 
23 

16 

14 

6 

7 
7 

.  •• 
6 
6 
7 
5 
3 

10 
2 

15 

21 

16 

14 

6 

8 

7 

•  •• 

7 
8 
9 
5 
3 
9 
2 

21 

30 

20 

17 

9 

10 

9 

2 

10 

9 

9 

5 

3 

10 

2 

15 
25 
11 
8 
8 
7 
6 
3 
5 
4 
4 
2 
2 
0 
0 

27 
24 
11 
7 
4 
4 
5 
0 
4 
3 
4 
4 
2 
1 
0 

27 
22 
11 
7 
4 
5 
5 
0 
4 
4 
4 
3 
2 
1 
1 

21 
24 
11 
7 
6 
6 
5 
2 
4 
4 
4 
3 
2 
1 
0 

45  38  35 

BtatoRmftn, ...,....t.. 

44  42  41 

Soldiers,  lailora. • 

33  25  25 

Preachers 

20  19  11 

Tjawyers t 

28  13  13 

Inventors 

28  18  16 

Scientists 

39  26  11 

PhilanthroDists 

Sducators 

45  19  10 

Artists ».»tT f 

30  28    7 

Missionaries 

Phjsicians 

Engineers 

Business  men 

Others 

42  15  13 
36  21  14 
16  15    6 
6    5    4 
16    1  ... 

All 

28 

5 

8 

41 

134 

129 

130 

166 

100 

100 

100 

100 

famous  Americans  is  to  be  found  in  the 
elections  of  the  Hall  of  Fame.  This  institu- 
tion has  been  organized  with  the  greatest  care, 
and,  although  it  is  probable  that  some  worthy 
names  are  omitted,  no  unworthy  person  is 
likely  to  be  elected.  It  appears,  however,  from 
the  following  table,  that  equal  prominence  is 
not  given  to  different  departments  of  human 
knowledge.  Steps  are  being  taken  in  the  elec- 
tion of  1915  to  remedy  this  difficulty.  It  is 
hoped  that  it  will  be  successful.  The  urgent 
need  of  the  change  is  the  object  of  this  paper. 
The  class  is  given  in  the  first  column  of  the 
table.  Bulers  are  included  with  statesmen; 
theologians,  with  preachers;  judges,  with 
lawyers;  reformers,  with  philanthropists;  ez- 


The  disparity  in  the  numbers  elected  from 
the  different  classes  is  very  marked.  It  is  hard 
to  believe  that  there  are  more  famous  authors 
and  statesmen  than  in  all  other  walks  of  life, 
or  that  there  are  twelve  authors  more  famous 
than  any  American  missionary,  physician, 
engineer  or  business  man.  Apparently,  the 
only  reason  that  the  number  of  statesmen 
elected  was  not  greater  than  that  of  authors, 
was  owing  to  the  greater  number  of  candi- 
dates. Among  so  many,  the  votes  were 
scattered.  The  low  i>osition  in  the  table  of 
the  physicians  is  noteworthy,  and  the  absence 
of  votes  for  the  philanthropists  after  two 
were  elected.  Under  the  past  system  few  men 
could  be  elected  unless  they  were  authors  or 
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statesmen.  Of  the  eleven  writers  of  fiction, 
nine  were  elected,  while,  of  the  ten  authors 
who  wrote  on  serious  subjects,  only  three  were 
chosen.  As  the  judges  are  men  of  literary 
tastes,  they  were  more  familiar  with  the  work 
of  the  authors  than  of  men  in  the  other 
classes.  The  uniformity  of  the  percentages  in 
different  years  is  very  marked.  This  renders 
more  conspicuous  the  relatively  small  vote  for 
authors  in  1900.  If  forty  votes  had  elected  in 
1010,  three  of  the  six  who  were  chosen  would 
have  been  statesmen. 

As  the  total  number  of  votes  cast  was  8,645» 
three  fourths  of  them  were  wasted;  2,050  votes 
would  have  given  the  forty-one  men  elected 
fifty  votes  each. 

Edward  G.  Pickbrino 

May  25,  1915 

A    IfETHOD    FOR   IMBEDDING    SMALL    OBJBOTB 

It  is  quite  a  task  to  carry  minute  objects, 
as  protojsoa  or  eggs  of  sea  urchins,  etc.,  through 
the  alcohols  and  get  them  safely  imbedded  in 
paraffin,  without  losing  most  if  not  all  of 
them  on  the  way.  Lefevre^  described  a  watch 
crystal  designed  by  him  for  the  purpose  of  im- 
bedding small  objects.  This  crystal  had  a  small 
rectangular-shaped  slit  in  the  bottom  about 
12x2x8  mm.  This  could  be  given  a  thin 
coat  of  glycerine  and  the  objects  placed  in  it 
by  means  of  a  pipette,  and  then  the  melted 
paraffin  poured  over  them.  When  cold  the 
paraffin  can  be  removed  with  the  objects  im- 
bedded in  the  small  rectangular  block  which 
is  easily  trimmed  for  cutting.  Lefevre  sug- 
gested that  the  objects  might  be  carried 
through  the  dehydration  stages  in  the  crystal, 
by  drawing  off  the  liquids  with  a  pipette.  This 
however,  as  later  pointed  out  by  Mayer,  would 
remove  the  possibility  of  coating  the  crystal 
with  glycerine  and  hence  make  it  nearly  im* 
possible  to  remove  the  paraffin  block  when  cold. 
Mayer'  suggests  an  improvement  by  transfer- 
ring the  objects  from  absolute  alcohol  into 
small  gelatine  capsules.  They  may  be  cleared 
with  xylol   in  the  capsule  and  then  melted 

1  The  Jour,  of  Applied  Microscopy,  Vol.  V.,  pp. 
2080-2081. 

2  Zeitschr.  /.  wiss,  Mikrosk.  v.  mikr,  Technik, 
Bd.  24. 


paraffin  added,  and  the  whole  thing  oookd  in 
water.  The  water  cools  the  paraffin  and  also 
dissolves  away  the  gelatine  capsule,  leaving 
the  objects  imbedded  in  a  neat  cylindrical  plug. 
There  are  some  objections,  however,  to  this 
method.  (1)  The  great  danger  of  losing  the 
objects  during  the  process  of  transferring  them 
with  a  pipette  from  one  reagent  to  another, 
and  (2)  the  end  of  the  paraffin  cylinder  at 
which  the  eggs  lodge  is  rounded  and  hence 
difficult  to  cut.  This  latter  obstacle  was  over- 
come by  Metcalfs  suggestion*  of  reimbedding 
the  objects  in  a  Lefevre  watch  glass  and  hence 
removing  the  difficulty  of  having  a  round  end 
to  the  mold.  He  found  this  successful  with  his 
preparations  of  Opalina,  But  even  still  there 
is  great  trouble  attending  the  dehydration  of 
these  small  bodies  by  transferring  them  from 
one  watch  crystal  to  another  with  a  pipette  or 
by  drawing  off  the  liquids  with  the  pipette  and 
leaving  the  objects  in  the  dish.  To  make«this 
task  easier  I  suggest  the  following  method 
which  I  have  found  successful  with  the  eggs  of 
sea  urchins  and  Cerehratuliis  lactetu, 

A  heavy  wooden  base  is  obtained  with  holes 
bored  in  it  of  a  proper  size  to  permit  ordinary 
homeopathic  phials  to  stand  upright  in  them. 
The  size  of  phial  I  have  found  most  conveni- 
ent is  about  ten  centimeters  long  and  three  in 
diameter.  These  phials  are  fitted  with  corks 
and  then  filled  with  the  reagents  desired  in 
the  process  of  fixation  and  dehydration.  The 
next  step  in  the  preparation  is  to  get  some 
gelatine  capsules  (5  X  H  mm.)  and  give  them 
a  thin  coat  of  shellac  (shellac  dissolved  in  98 
per  cent  alcohol).  This  coat  is  best  applied 
by  immersing  the  capsules  for  a  minute  in 
a  thin  solution  of  the  shellac  and  then  stand- 
ing them  up  on  a  flat  surface  to  dry.  Care 
must  be  taken  to  see  that  the  capsules  are 
completely  immersed  in  the  shellac  solution  so 
as  to  insure  the  coating  of  the  inside  surface. 
When  dry  take  a  fine  needle  and  heat  the  point 
red  hot  and  with  it  pierce  a  hole  in  the  wall 
of  the  capsule  about  two  millimeters  from  the 
top  and  another  about  three  millimeters  from 
the  bottom.  This  is  to  permit  a  thorough 
drainage  of  the  reagents  through  the  capsule. 
A  fine  wire  can  now  be  fastened  to  the  rim  of 

«  Arch,  /.  Protistenkunde,  Vol.  13,  p.  195. 
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the  capsule  and  attslclied  at  its  other  end  to 
the  under  surface  of  a  cork  fitting  the  phials 
containing  the  reagents.    The  wire  should  be 
of  such  a  length  as  to  just  permit  the  flow  of 
the   reagent  through  the   two   holes   in   the 
capsule  when  the  cork  is  tightly  fitted  into  the 
phial.    To  place  the  objects  to  be  imbedded  in 
their  shellac-gelatine  container  I  take  a  glass 
rod  drawn  out  to  a  desirably  fine  point  and 
dip  it  into  a  celloidin  solution  of  gelatinous 
consistency  (12  per  cent,  celloidin  in  80  per 
cent,  alcohol).     A  little  of  the  celloidin  will 
cling  to  the  point  of  the  rod,  which  is  then 
allowed  to  come  in  contact  with  the  stock  of 
material  to  be  dehydrated,  in  my  case  sea 
urchin  eggs.     A  number  of  these  eggs  will 
cling  to  the  sticky  mass,  which  can  be  easily 
washed  into  the  bottom  of  the  prepared  capsule. 
Then  it  is  a  simple  matter  to  run  the  eggs 
through  the  reagents.    One  only  has  to  trans- 
fer them  by  taking  the  cork  from  one  phial 
and  carrying  it  over  to  the  next.    They  may 
first  be  washed  in  water  and  weak  alcohol  as 
the  outside  coating  of  shellac  is  insoluble  in 
water  and  weak  alcohol  and  hence  prevents 
the  dissolving  of  the  gelatine.    By  the  time  95 
per  cent,  alcohol  has  been  reached  the  shellac 
has  dissolved  away,  but  in  this  medium  the 
gelatine  is  insoluble  and  so  the  objects  are 
safely  retained.    They  can  be  cleared  in  xylol 
and  left  in  melted  paraffin  to  permit  thorough 
infiltration.     When  ready  for  the  final  im- 
bedding one  can  easily  hold  the  capsule  out 
of  the  phial  by  means  of  the  cork  to  which  it 
is  attached,  and  slowly  drop  melted  parafiin 
into  the  mouth  of  the  capsule  with  a  pipette, 
all  the  time  blowing  on  the  capsule  to  hasten 
cooling.     The  paraffin  will  cool  quickly  and 
plug  up  the  two  drain  holes  and  form  a  solid 
cylinder.     Then  one  may  detach  the  capsule 
from  the  wire  and  place  it  in  water  where  the 
gelatine  soon  dissolves,  leaving  a  solid  form  of 
paraffin  with  the  eggs  imbedded  in  the  end  of 
it    To  assure  being  able  to  see  the  eggs  one 
may  place  the  capsule  during  the  dehydration 
process  for  a  few  minutes  in  borax  carmine, 
which  will  stain  the  objects  red  and  thus  en- 
able one  to  see  them  through  the  rest  of  the 
process.     After  being  sectioned  the  carmine 
may  be  decolorized  with  acid  alcohol. 


This  method  removes  the  danger  of  losing 
the  objects  when  transferring  them  from  the 
various  solutions  with  a  pipette.  The  drop  of 
celloidin  assures  their  being  held  in  a  compact 
mass  and  in  most  cases  raises  the  bodies  far 
enough  from  the  floor  of  the  capsule  so  that 
the  rounded  end  may  be  sliced  off  without 
cutting  away  the  objects  and  thus  give  a  flat 
surface  to  section  from.  To  be  absolutely  sure 
of  this  one  may  prepare  his  capsules  with  flat 
bottoms  before  imbedding.  This  is  done  by 
cutting  off  the  round  end  and  attaching  a  flat 
sheet  over  the  bottom  with  liquefied  gelatine 
and  cementing  it  with  shellac.  Or  again  after 
the  objects  are  imbedded  in  the  round  end  of 
the  capsule  they  may  be  sliced  out  and  reim- 
bedded  in  a  Lefevre  watch  glass  as  suggested 
by  Metcalf.* 

This  method  will,  I  am  sure,  prove  useful 
to  any  one  having  much  imbedding  to  do,  of 
minute  objects.  It  has  the  advantages  of  being 
extremely  simple,  rapid  and  reliable. 


Paul  Ashley  West 


Baltimore 


SOME   REASONS   FOR   SAVING   THE   GENUS 

As  there  seems  to  bo  something  of  a  lull  at 
present  in  the  vexatious  controversies  over  zo- 
ological and  botanical  nomenclature,  I  fear 
that  I  run  the  risk  of  being  branded  as  a  wan- 
ton mischiefmaker  if  I  seek  to  reopen  the  sub- 
ject in  these  columns.  However,  no  one  can 
say  that  the  evils  complained  of  are  likely  to 
diminish  much  in  the  near  future.  And 
furthermore,  it  has  always  seemed  to  me  that 
one  of  the  most  flagrant  of  these  evils  has 
scarcely  been  complained  of  at  aU,  at  least  in 
the  public  discussions  regarding  nomencla- 
ture. Complaint  has  been  made,  bitterly 
enough  at  times,  of  the  constant  changing  of 
speciflc  names,  resulting  from  a  rigid  en- 
forcement of  the  law  of  priority.  In  reply,  it 
is  contended,  and  with  some  plausibility,  that 
such  changes  will  cease  automatically  when 
the  antiquarian  has  Anally  accomplished  his 
task. 

But  there  is  another  perennial  source  of 

^Loc,  cit. 
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confusion  which  has  not  received  adequate  at- 
tention. Apparently  it  is  regarded  as  quite 
unavoidable,  or  perhaps  it  is  not  commonly 
thought  of  as  a  difficulty  of  nomenclature 
at  all.  I  refer  to  the  continual  changing  of 
names  that  results  from  the  subdivision  of 
genera.  Who  has  not  experienced  the  peculiar 
feeling  of  mingled  dismay  and  exasperation 
which  follows  the  discovery  that  some  long- 
familiar  genus,  whose  species  are  to  most  of  us 
scarcely  distinguishable  as  species,  has  been 
split  over  night  into  a  half  dozen  new  genera? 
In  place  of  the  familiar  collective  group— 
Jonesia,  let  us  say — ^we  now  have  Neojoneeia, 
Eujonetia,  Pseudojonseia,  Megajoneeia,  Micro- 
jonesia  and  Hetero jonesia,  or  perhaps  a  set  of 
names  that  no  longer  even  suggest  the  former 
unit.  And  if  we  look  for  the  distinctions 
upon  which  these  subdivisions  are  based,  we 
commonly  find  that  the  differences  are  very 
trifling  indeed  in  comparison  with  the  many 
and  detailed  points  of  resemblance  between 
these  various  groups. 

Let  me  not  be  misunderstood.  Differences, 
however  slight,  ought  when  constant  to  be 
recognized  and  in  some  way  incorporated  into 
the  taxonomic  structure.  "  Splitting,''  so  far 
as  it  is  based  upon  the  detection  of  such  dif- 
ferences, is  a  legitimate  and  indeed  inevitable 
process,  if  systematic  zoology  is  to  progress. 
Why,  then,  should  one  object  to  the  indefinite 
subdividing  of  genera?  And  is  it  not  highly 
presumptuous  for  one  who  is  not  a  taxonomist 
at  all  to  be  offering  his  opinions  as  to  what 
constitutes  a  difference  of  generic  value? 

Taking  up  the  first  of  these  questions,  it 
must  be  borne  in  mind  that  in  the  Linnsean 
system  of  binomial  nomenclature  the  generic 
name  plays  two  quite  distinct  r51es.  One  of 
these  is  to  designate  a  taxonomic  group,  sup- 
posed to  be  intermediate  between  the  family 
and  the  species.  The  other  is  ^o  form  the  first 
half  of  the  "scientific^  name  of  each  species 
within  that  group.  It  is  for  this  reason  that 
the  changing  of  a  generic  name  is  so  much 
more  disconcerting  than  is  changing  that  of 
a  family  or  order.  And  this  is  why,  in  the 
writer's  opinion,  such  splitting  as  we  have  just 
recognized  to  be  inevitable   should  be  done 


within  the  limits  of  the  genus,  either  by  the 
creation  of  ^'subgenera,"  or,  if  necessary,  by 
the  establishment  of  wholly  new  categories  be- 
tween the  genus  and  the  species. 

As  regards  the  second  point  above  raised, 
I  should  indeed'  feel  much  diffidence  in 
offering  my  opinion  on  this  subject  were 
there  even  an  approach  to  unanimity  in  re- 
spect to  what  constitutes  a  character  of  generic 
value.  It  is  frequently  said  that  the  genera 
of  LinnsBus  are  the  families  of  to-day,  while 
it  is  doubtless  also  true  that  some  Linnssan 
si>ecies  constitute  present-day  genera.  Even 
now,  the  inclusiveness  of  the  concept  genus 
varies  enormously  in  different  groups  of  or- 
ganisms. In  general,  those  groups  which 
have  been  studied  most  intensively  by  syste- 
matists  are  doubtless  on  the  whole  those  in 
which  the  concept  has  acquired  the  most  re- 
stricted meaning.  This  narrowing  down  of 
the  inclusiveness  of  the  genus  is  thus  an  evil 
which  may  seem  to  be  progressive  and  incur- 
able. Its  logical  outcome  is  the  erection  of  a 
separate  genus  for  each  species,  in  which  event 
the  two  categories  will  become  identical 
When  that  has  come  to  pass,  no  further 
changes  of  nomenclature  will  be  possible,  and 
we  shall  have  attained  the  much-desired  sta- 
bility. At  the  same  time,  all  verbal  clues  to 
the  nearer  kinships  between  species  will  have 
been  lost,  and  biology  will  be  to  that  extent 
poorer. 

Taxonomists  are  too  prone  to  regard  this 
whole  question  of  nomenclature  as  one  which 
is  exclusively  their  own.  The  intrusion  of  an 
outsider  into  the  fray  is  likely  to  be  hotly  re- 
sented. I  remember  venturing,  several  years 
ago,  to  express  some  of  the  above  views  in  a 
letter  to  a  well-known  authority  on  one  of  the 
larger  groups  of  invertebrate  animals.  No 
reply  whatever  was  made  to  the  line  of  rea- 
soning set  forth  by  me.  I  was  merely 
^  squelched  "  with  the  rejoinder  that  if  I  had 
sufficiently  wide  experience  in  describing  spe- 
cies I  would  see  thing^s  in  a  different  light — a 
statement  which  is  possibly  true,  though  pro- 
ving nothing  as  to  the  point  at  issue.  Our 
taxonomic  brethren  have  so  long  been  treated 
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as  "i)oor  relations"  by  those  who  compla- 
cently believe  their  own  studies  to  be  con- 
cerned with  reai  biology,  that  this  sort  of  a 
"  tu  quoque  "  is  now  and  then  to  be  expected. 
But  such  ''  class  consciousness ''  should  be  laid 
aside,  and  the  question  candidly  considered 
whether  the  entire  biological  jyrofession,  or  in- 
deed society  at  large,  does  not  have  a  proprie- 
tary interest  in  taxonomic  names.  A  very  little 
reflection  wiU  show  that  this  is  true.  The  case 
is  not  at  all  dissimilar  to  that  of  a  coal  or 
railway  strike  in  which  the  rights  of  the  pub- 
lic— ^the  chief  sufferers — are  entirely  ignored 
by  the  disputants.  And  we  may  say  with 
equal  justice  that  the  chief  sufferers  from  an 
unstable  system  of  nomenclature  are  not  the 
tazonomists — ^whether  "splitters*'  or  "lump- 
ers"— ^but  that  host  of  unfortunates  who  are 
under  the  constant  necessity  of  using  these 
names,  while  having  no  share  in  their  creation 
or  transmutation. 

Eeturning  to  the  subject  of  generic  names, 
it  must  not  be  supposed  that  the  only  evil  re- 
sulting from  this  progressive  "splitting"  is 
the  mere  inconvenience  of  our  having  to  learn 
new  names  as  fast  as  the  old  ones  are  dis- 
placed by  accredited  authorities.  This,  in- 
deed, is  bad  enough,  but  there  is  an  even  more 
harmful  result  which,  I  think,  deserves  further 
emphasis.  I  have  8i>oken  above  of  generic 
names  as  verbal  clues  to  the  nearer  hinahipe 
between  species.  These  clues  lose  their  value 
in  proportion  as  genera  are  made  less  and  less 
inclusive.  Let  me  illustrate.  We  have,  on 
the  coast  of  southern  California,  three  com- 
mon species  of  "  ice-plant,"  which  differ  from 
one  another  strikingly  in  structure,  appear- 
ance and  habits  of  growth.  When  these  three 
species  of  Mesemhryanthemum  have  been  as- 
signed (as  some  day  they  will!)  to  the  sepa- 
rate genera  Smithia,  Johnsonia  and  Macartkp' 
ana,  those  of  us  who  are  not  systematic  botan- 
ists may  no  longer  think  to  look  for  the 
fundamental  resemblances  among  these  plants 
which  appear  to  have  so  little  in  common. 
Again,  I  recently  learned  that  a  certain  little 
straggling  plant,  with  a  yellow  flower,  which 
abounds  along  the  beaches  at  La  JoUa,  is  in 


reality  an  CEnotheral  Who  will  say  that  I 
added  nothing  to  my  knowledge  when  I  affili- 
ated this  little  plant  with  that  well-known 
genus  ?  But  how  many  such  clues  to  relation- 
ship will  be  left  when  the  genus-splitter  has 
finished  his  workt 

The  question  raises  itself  whether  the  detec- 
tion of  resemblances  in  nature  is  not  as  im- 
portant as  the  detection  of  differences.  Is  it 
not  largely  this  unity  in  variety — or  variety 
in  unity — ^which  fascinates  the  true  nature- 
lover,  be  he  an  amateur  collector,  a  beginning 
student  or  a  professional  biologist  t  And  it 
can  hardly  be  denied  that  the  extent  of  our 
recognition  of  such  unity  is  greatly  influenced 
by  the  names  which  we  find  applied  to  things. 

Fortunately,  I  am  able  to  cite,  in  support 
of  my  present  contention,  the  words  of  a  high 
authority  in  the  field  of  systematic  zoology. 
W.  H.  Osgood,^  in  justifying  his  extensive 
use  of  subgenera,  writes  that  those  who  object 
to  this  procedure  "must  necessarily  recognize 
more  and  more  groups  as  genera  until  the  dis- 
tinction between  the  genus  and  the  species 
becomes  so  slight  as  to  be  of  little  taxonomic 
value,  while  at  the  same  time  the  gap  between 
the  genus  and  the  group  of  next  higher  rank 
is  correspondingly  increased."  Such  a  tend- 
ency, he  says,  "actually  operates  to  reduce 
the  number  of  categories  of  classification  be- 
tween the  subfamily  and  the  species,  and  this 
results,  not  in  an  improved  and  more  discrimi- 
nating system  of  classification,  but  one  with 
fewer  groups  and  fewer  possibilities  for  the 
indication  of  relationships."    Again: 

The  use  of  subgenera  provides  a  means  of  ad- 
justing the  differences  usually  existing  between 
the  general  zoologist  and  the  specialist  The  gen- 
eric name  answers  all  the  purposes  of  the  general 
zoologist  while  the  specialist  may  use  as  many  sub- 
genera as  he  desires  and  meet  all  the  requirements 
of  discriminating  classification.  This  also  operates 
to  conciliate  the  amateur,  whose  outcries  against 
the  continual  changing  of  names  by  specialists  will 
thereby  be  lessened.    Although  these  protests  are 

1  ''Bevision  of  the  Mice  of  the  American  Genus 
Peromyscus,"  U.  S.  Department  of  Agriculture, 
North  American  Fauna,  No.  28,  1909  (citations 
from  page  25). 
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often  unreasonable,  the  specialist  should  remember 
that  his  scheme  of  nomenclature  to  be  truly  sue- 
cessf  ol  must  answer  the  purposes  of  others  as  well 
as  himself.  If  the  specialist  conservatively  re- 
tains well-known  and  natural  generic  groups  he 
may  segregate  subgenera  indefinitely  without  re- 
tarding the  progress  of  exact  taxonomy,  and,  at 
the  same  time,  without  interfering  with  the  less 
exacting  needs  of  the  general  zoologist  and  the 
amateur.  Moreover,  further  advantage  is  found 
in  the  fact  that  the  percentage  of  legitimate 
changes  of  names  that  would  confront  the  much- 
abused  amateur  would  be  greatly  reduced;  for 
changes  of  subgenerie  names  on  account  of  pre- 
occupation and  other  causes  would  in  most  cases 
concern  only  the  specialist. 

I  could  name  at  least  one  other  leading 
mammalogist  who  heartily  concurs  in  the  views 
quoted.  So  the  issue  is  not  exactly  one  be- 
tween the  '' general  biologist"  and  the  syste- 
matist,  but  is  rather  one  between  two  differ- 
ent types  of  systematists.  In  thb  conflict  the 
"general  biologist"  should,  I  think,  lend  his 
regard  for  the  interests  of  the  scientific  public. 

F.  B.  Sumner 
Scaipps  Institution  tor  Biolooical  BxsBABCRy 
La  Jolla,  California 

THE  PROBLEM  OF  THE  PRIBILOF  ISLAND6 

The  U.  S.  Bureau  of  Fisheries  has  issued 
an  elaborate  and  handsomely  illustrated 
report  on  Alaskan  conditions,^  the  work  of 
Mr.  E.  Lester  Jones,  its  deputy  commissioner, 
embodying  the  results  of  his  investigations 
during  the  past  summer.  The  major  portion  of 
this  work  lies  outside  of  the  writer's  field,  but 
that  portion  which  treats  of  the  fur-seal 
islands  suggests  a  few  words  of  comment  from 
one  who  has  given  much  time  and  attention  to 
their  problems. 

Mr.  Jones  thus  sums  up  the  Pribilof  Islands 
problem : 

If  moral,  intellectual  and  general  conditions  are 
to  be  improved;  if  the  business  of  the  islands  is 
to  be  carried  on  along  business  lines  (and  surely 
the  proposition  of  these  islands,  including  the  fur- 

1  Report  of  Alaska  Investigations  in  1914;  De- 
partment of  Commerce,  Bureau  of  Fisheries,  by  E. 
Lester  Jones,  Deputy  Commissioner  of  Fisheries, 
December  31,  1914. 


seal  and  the  fox  herds,  is  largely  commercial), 
then  the  situation  must  be  viewed  from  an  entirely 
different  standpoint  than  hitherto;  for  the  re- 
turns the  government  is  to  receive  from  its  invest- 
ment warrant  the  expenditure  of  a  sum  of  money 
large  enough  to  give  the  officials  of  the  govern- 
ment and  the  natives  civilized  surroundings,  and 
to  provide  adequate  means  and  necessary  facilities 
to  accomplish  a  proper  administration  of  the  af- 
fairs of  these  islands. 

This  summary  follows  the  discussion  of  a 
long  series  of  topics  such  as  immorality  and 
drunkenness  among  the  natives;  inadequate 
and  unsanitary  housing  facilities;  unsatis- 
factory schools;  inadequate  and  ill-adjusted 
wage  schedules ;  insufficient  occupation  for  the 
natives;  need  of  additional  government  agents; 
better  facilities  for  unloading  vessels;  stricter 
landing  regulations,  etc.,  the  conditions  re- 
specting these  matters  being  found  to  be  ''  de- 
plorable." The  keynote  of  the  whole  discus- 
sion is  that  the  government  officials  and  natives 
resident  on  the  fur-seal  islands  are  without 
civilized  surroundings  and  that  it  is  the  duty 
of  the  government  to  relieve  the  situation. 

In  a  residence  on  these  islands  for  purposes 
of  investigation  of  more  than  twelve  months' 
duration  distributed  over  five  seasons  and  a 
period  of  seventeen  years  I  failed  to  discover 
this  lack  of  civilized  comforts  noted  by  Mr. 
Jones.  On  the  contrary,  I  enjoyed  such  com- 
forts to  a  marked  degree,  surpassing  that  which 
I  have  found  possible  at  times  in  home  com- 
munities of  a  much  larger  and  more  accessible 
type.  I  have  been  quartered  in  all  of  the 
government  and  company  houses  on  each  of  the 
two  islands,  and  there  never  was  a  time  when 
I  could  not  get  a  hot  bath  for  the  asking,  and 
on  St.  Paul  Island  is  the  only  place  where  I 
have  ever  exi>erienced  the  delicate  attention 
of  having  an  attendant  light  a  fire  in  my  room 
before  getting  up  in  the  morning.  These 
things  are  specifically  mentioned  because  Mr. 
Jones  specifically  notes  the  absence  of  bathing 
facilities  and  of  janitorial  service  as  among 
the  deprivations  to  which  the  government 
officials  are  subjected. 

Speaking  of  more  important  matters — ^moral- 
ity, temperance,  sanitation  and  personal  clean- 
liness among  the  natives — if  the  summer  of 
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1914  found  them  in  the  unsatisfactory  condi- 
tion which  Mr.  Jones  emphasizes,  the  season 
was  certainly  an  exceptional  one.  For  this 
there  was  a  very  simple  reason. 

At  the  close  of  the  season  of  1912  the  effi- 
cient and  long-experienced  representatiyes, 
four  in  number,  who  had  had  charge  of  the 
affairs  of  the  government  and  natives  for  pe- 
riods ranging  from  ten  to  fifteen  years  each, 
were  ruthlessly  displaced.  They  were  under 
civil  service  protection  but  their  discharge  was 
effected  by  the  simple  expedient  of  omitting 
their  salaries  from  the  appropriation  bills.  In 
their  places  were  substituted  two  tmderpaid 
caretakers,  one  for  each  island.  It  was  osten- 
sibly a  matter  of  economy.  Congress  had  just 
enacted  a  law  which  suspended  land  sealing  for 
five  years.  There  was  no  need  to  continue  the 
full  force  of  expensive  agents.  The  sealing 
plant  and  natives  could  get  on  by  themselves 
for  a  time.  Such  was  the  argument.  No  re- 
sult other  than  demoralization  of  the  service 
could  have  been  expected.  Mr.  Jones  himself 
admits  the  cause  of  the  trouble  by  recommend- 
ing the  appointment  of  a  superintendent  and 
assistant  superintendent  for  each  island  at 
salaries  commensurate  with  the  need  of  good 
men,  these  officers  to  replace  the  present  care- 
takers. This  is  in  effect  a  recommendation  to 
restore  the  conditions  of  1912  and  prior  to  that 
time.  It  will  be  well  if  the  government  heeds 
this  suggestion.  Even  then  it  will  sorely  miss 
the  mature  experience  and  capacity  of  the 
agents  it  turned  off. 

Other  criticisms  made  by  Mr.  Jones,  regard- 
ing inefficiency  of  schools,  lack  of  occupation 
for  the  natives,  delay  in  handling  cargo,  and 
the  like,  are  referable  to  the  same  cause.  The 
government  weakened  its  island  force  and  is 
suffering  the  inevitable  consequences.  Given 
an  efficient  management  and  the  ''  deplorable  '^ 
conditions  will  quickly  disappear.  These  con- 
ditions have  not,  as  Mr.  Jones  states,  ^*  existed 
on  these  islands  for  years."  The  men  he  found 
occasion  to  dismiss  had  been  in  charge  but 
one  season. 

Mr.  Jones's  discussion  does  not  touch  the 
real  problem  of  the  Pribilof  Islands  at  all. 
This  has  to  do  with  the  operation  of  the  fur- 
seal  law  of  1912  which  suspended  land  sealing. 


As  noted,  this  gave  excuse  for  the  dismissal 
of  the  responsible  agents.  It  deprived  the 
natives  of  their  regular  occupation  and  means 
of  livelihood,  making  them,  the  dependent 
wards  of  the  government  Mr.  Jones  in  a 
speech  to  the  natives  on  St.  Paul  Island,  which 
he  includes  in  his  report,  calls  their  attention 
to  the  fact  that  they  were  receiving  from  the 
government  supplies  to  the  value  of  three  hun- 
dred dollars  a  year  for  four  days'  actual  labor. 
Idleness  leads  to  viciousness  and  fosters  all  of 
the  unsatisfactory  conditions  enumerated. 

Mr.  Jones  does  not  discuss  the  fur-seal  situa- 
tion, because  this  matter  was  in  the  hands  of 
a  scientific  commission.  He  passes  it  over  in 
silence.  At  least  twelve  thousand  kiUable  fur 
seals,  with  skins  worth  approximately  fifty 
dollars  each,  went  to  waste  on  the  hauling 
grounds  of  the  Pribilof  Islands  in  the  season 
of  1914  imder  Mr.  Jones's  very  eyes.  It  was  a 
striking  thing  and  deserved  notice  in  his  re- 
port, especially  since  the  report  of  the  scien- 
tific commission  has  apparently  not  been  pub- 
lished. In  comparison  with  this  great  loss 
which  the  government  sustained  on  the  fur 
seal  islands  in  the  summer  of  1914,  the  matters 
of  which  Mr.  Jones  does  treat  pale  into  insig- 
nificance. 

The  blue  foxes,  however,  are  touched  upon 
by  Mr.  Jones.  These  are  an  important,  if 
subordinate,  element  in  the  government's  fur 
industry.  The  outlook  for  these  animals  on 
St.  Paul  Island  is  said  to  be  «  bright."  On  St 
G^rge  Island,  ''  owing  to  some  fault  in  feed- 
ing," it  was  not  so  good,  but  new  breeders  were 
to  be  brought  over  from  St  Paul  to  take  the 
place  of  those  which  died.  The  advisability  of 
selling  foxes  ''on  bids"  to  those  wishing  to 
engage  in  fox  farming  is  gravely  discussed. 

This  is  all  very  interesting,  but  very  super- 
ficial and  inadequate.  The  blue  foxes  were 
left  to  starve,  just  the  same.  The  herd  has 
grown  to  depend  largely  upon  the  carcasses  of 
the  f ur-^eal  killing  grounds  for  its  winter  food. 
Conimercial  killing  had  been  cut  off  and  the 
killing  fields  were  bare.  The  government  had 
taken  no  steps  to  replace  this  food.  That  was 
why  the  foxes  on  St  George  died.  They  died 
also  on  St.  Paul.  The  foxes  are  cannibalistic 
under  shortage  of  food,  the  strong  eat  the  weak. 
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the  old  the  joimg.  These  tragedies  occur  in 
the  warrens  and  are  not  conspicuous.  There 
is  simply  a  diminished  herd  in  the  spring.  It 
will  he  hut  a  fragment,  a  remnant,  of  a  fox 
herd  which  the  government  will  possess  when 
the  futile  law  suspending  seal  killing  has  run 
its  course  three  years  hence.  The  irony  of  the 
situation  lies  in  the  fact  that  the  foxes,  thus 
crueUy  and  improvidently  treated,  yield  skins 
which  in  1912  sold  as  high  as  one  hundred  and 
fifty-eight  dollars  each.  Had  Mr.  Jones  re- 
commended that  the  government  send  up  heef 
from  Seattle  or  San  Francisco  to  feed  these 
foxes  over  the  winter,  his  recommendation 
would  have  been  one  which  the  government 
could  well  afford  to  consider  favorably. 

No;  the  problem  of  the  Pribilof  Islands  is 
not  one  of  bringing  the  comforts  of  civilized 
surrounding  to  the  officials  and  natives.  It  is 
rather  one  of  applying  common  horse  sense  to 
the  administration  of  the  fur-seal  industry. 
The  present  ill-advised  and  wasteful  law 
should  be  repealed  or  amended.  The  fur-seal 
herd  stood  ready  to  yield  six  hundred  thousand 
dollars  worth  of  sealskins  in  1914.  Mr.  Jones 
might  have  had  the  satisfaction  of  seeing  them 
taken  and  their  value  covered  into  the  treasury. 
The  law  prevented  it.  He  has  no  comment  to 
make.  Incidentally  the  taking  of  these  skins 
would  have  given  useful  occupation  to  the 
natives,  restored  to  them  and  to  the  foxes  their 
wonted  food,  and  richly  earned  for  the  officials 
and  natives  of  the  islands  any  degree  of  gener- 
ous treatment  at  the  hands  of  the  government 

Qeorge  Archibald  Clark 

8TAKP0BD  UnIVXBSITT, 

Califcanu 

a  safe  method  of  usino  iferourt  bichloride 

for  the  antisepsis  of  wovvvs  of 

large  surface 

Some  years  ago  the  writer  developed  what 
appears  to  be  an  entirely  safe  and  very  efPec- 
tive  method  of  making  antiseptic  extensively 
lacerated  areas.  Briefly  (and  I  am  afraid  in 
very  untechnical  language)  the  results  of  the 
experiments  were  as  follows: 

1.  The  reason  mercury  bichloride  is  danger, 
ous  is  that  it  combines  with  the  albumen  (?) 


of  the  exposed  surface  of  the  wound.  For  ex- 
ample, if  a  liter  of  1  to  1,000  solution  be  used 
to  bathe  a  wound  of  extensive  surface,  all  the 
bichloride  (roughly  speaking),  amounting  to 
a  gram  in  weight,  is  precipitated  out  of  the 
solution  and  remains  in  the  wound  in  the  form 
of  albuminate  of  mercury,  which  is  later  re- 
dissolved  and  absorbed.  Hence  the  subsequent 
poisoning. 

2.  If,  however,  the  wound  be  first  bathed 
with  a  solution  having  a  stronger  affinity  for 
albumen  than  mercury  (a  dilute  solution  of 
chloride  of  zinc,  and  other  metallic  chlorides, 
was  found  to  give  good  results)  especially  one 
which  gives  a  granular  but  coherent  com- 
pound, and  is  then  bathed  with  water  and 
finally  with  a  1  to  1,000  solution  of  mercury 
bichloride,  not  left  in  too  long,  the  antisepsis 
is  perfect  and  there  are  no  bad  after-effects. 
The  albumen  having  combined  with  the  sine 
to  form  albuminate  of  zinc,  seems  to  be  no 
longer  able  to  quickly  combine  with  the  mer- 
cury. 

3.  That  mercury  bichloride  is  a  much 
stronger  antiseptic  relatively  to  other  anti- 
septics than  is  stated  in  the  text-books. 

4.  That  antiseptics  mixed  with  oils  or  fats, 
vaseline  for  example,  lose  their  effectiveness 
almost  entirely. 

The  importance  of  the  matter  at  the  present 
time  (there  is  no  known  way  of  effectively 
disinfecting  wounds  received  in  battle)  and  the 
fact  that  the  results  were  forwarded  to  the 
Lancet  and  Naiure  some  years  ago  but  not 
printed  or  acknowledged  is  my  excuse  for  ask- 
ing you  to  publish  this  rather  crude  and  in- 
complete note, 

Rbgikald  a.  Fessemden 

BsooKLiKX,  Mass. 

A  SOLAR  HALO 

To  THE  Edftor  of  SCIENCE :  On  the  morning 
of  May  20  an  interesting  solar  halo  was  ob- 
served in  the  vicinity  of  Philadelphia,  which 
was  sufficiently  unusual  to  be  worthy  of  record. 
When  observed  between  11  a.m.  and  noon  the 
appearance  was  as  indicated  in  the  accompany- 
ing diagn^am.  A  and  B  were  two  prismatic 
circles  concentric  with  the  sun,  of  radii  (meas- 
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nred  with  a  sextant)  22**  10'  and  46**  46', 
respectively.  C  was  the  whitish  parhelic  circle, 
of  radius  20^  5'  corresponding  to  the  solar 
altitude  of  ahout  70°.  At  the  intersection  of 
the  circles  A  and  C  there  were  slight  increases 
of  intensity  but  no  conspicuous  parhelia.  D 
and  E  were  much  fainter  arcs  intersecting  the 
parhelic  circle  at  the  point  opposite  the  sun. 
If  prolonged  they  would  have  been  approzi- 

N 


<• 


s 


Fio.  1. 

mately  tangent  to  the  22°  circle.  The  phe- 
nomenon was  first  noticed  at  11  a.m.  and  faded 
soon  after  noon. 

Horace  Clark  Richards 
Bandal  Mokgan  Laboratoby  of  Physics, 
University  op  Pennsylvania 


QUOTATIONS 
THE  conditions  OP  INDUSTRIAL  ACCIDENTS 

The  enactment  of  laws  in  various  states  on 
workmen's  compensation  for  injuries  has 
aroused  increased  interest  in  the  statistics 
and  physical  and  psychic  conditions  of  indus- 
trial accidents.  The  total  number  of  these 
accidents   is   almost   appalling.     The   lowest 


estimate  places  the  fatal  accidents  to  adult 
workers  in  the  United  States  at  35,000  a  year, 
with  an  additional  1,250,000  non-fatal  acci- 
dents. The  Massachusetts  Industrial  Acci- 
dent Board,  on  the  other  hand,  placed  the  num- 
ber of  workers  killed  by  accident  yearly  at 
76,000,  which  apparently  includes  not  only 
adults,  but  also  workers  of  all  ages,  while  the 
number  of  injured  of  the  same  classes  was 
placed  by  this  Massachusette  authority  at 
3,000,000  or  over.  An  earthquake  in  a  for- 
eign country  that  kills  half  this  number  of 
persons  and  maims  one  fiftieth  of  those  in- 
jured in  our  United  States  industries  is 
spoken  of  as  catastrophic. 

Among  the  interesting  elements  of  these 
accident  statistics  is  the  fact  that  a  greater 
proportion  of  accidents  occurs  on  Monday 
than  on  any  other  day  of  the  week.  Accidents 
are  said  to  be  due  often  to  fatigue.  As,  after 
the  day  of  rest  on  Sunday,  workmen  should 
be  less  fatigued  than  on  other  days,  some 
other  factor  must  be  sought  to  explain  this 
feature  of  the  statistics.  It  has  been  sug- 
gested that  the  "  blue  Monday  "  accidents  are 
really  due  to  the  fact  that  workmen  take  more 
spirituous  liquor  on  Sunday,  and  thus  be- 
come unnerved  and  more  liable  to  accidents 
during  the  following  twenty-four  hours. 
There  is,  perhaps,  something  in  this  conten- 
tion, though  it  has  been  disputed.  In  the 
Massachusetts  Industrial  Accident  Board  He- 
ports,  in  which  the  official  figures  are  given, 
there  is  scarcely  more  than  one  twentieth  more 
accidents  on  Monday  than  on  Tuesday,  while 
Tuesday  is  not  much  above  the  average  in  the 
number  of  accidents  reported  for  other  days. 
Saturday,  of  course,  shows  a  noteworthy  re- 
duction, because  of  the  half  holiday  in  some 
trades. 

By  far  the  larger  number  of  accidents  occur 
at  about  10  a.m  and  3  p.m.  This  fact  is  con- 
firmed' by  the  reports  of  two  state  boards, 
Washington  and  Massachusetts,  which  have 
secured  rather  careful  records.  As  they  rep- 
resent the  extremes  of  the  country,  the  con- 
clusions from  their  statistics  would  seem  to 
be  incontrovertible,  though  the  fact  is  not 
what  might  naturally  be  ei^ected.    The  State 
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of  Washington  Industrial  Commission^  says, 
"  These  results  seem  to  disprove  the  theory 
that  fatigue  is  the  prominent  cause  of  acci- 
dents, because  accidents  are  here  shown  to 
happen  at  the  hours  when  the  workmen  are 
least  fatigued."  On  the  fatigue  theory  it 
might  naturally  be  ez];)ected  that  most  acci- 
dents would  happen  after  11  a.m.  and  5  p.m. 
The  actual  hour  of  the  high  point  of  curve  of 
accidents  shows  how  imi>ortant  are  the  facts 
and  how  necessary  of  proof  the  theories. 

After  much  discussion,  the  tendency  to 
speed  up  employment  has  been  incriminated, 
as  the  predisposing  conditions  for  the  occur- 
rence of  accidents.  This  desire  comes  over 
the  workman  when  he  is  not  yet  fatigued,  but 
has  been  employed  for  several  hours.  He 
starts  the  morning's  work  ''cold,''  and  as  he 
warms  to  his  work,  the  danger  of  mischance 
because  of  haste  becomes  greater.  Just  when 
the  speeding  up  reaches  a  climax  in  the  morn- 
ing hours,  most  accidents  happen.  The  same 
thing  is  true  in  the  afternoon.  Workmen  feel 
sluggish  after  their  lunch,  but  after  an  hour 
of  work  warm  up  again,  and  by  about  8  o'clock 
they  are  doing  their  most  rapid  work,  and  are 
at  the  same  time  more  subject  to  accident. 

With  regard  to  accidents  among  children, 
however,  there  is  no  hour  of  maximum.  Acci- 
dents occur  at  all  times,  and  they  are  com- 
paratively much  more  frequent  among  chil- 
dren than  adults.  The  United  States  Bureau 
of  Labor  reported  that  "there  is  clear  evi- 
dence of  great  liability  to  accident  on  the  part 
of  children.  Though  employed  in  the  less 
hazardous  work,  their  rates  steadily  exceed 
those  of  the  older  co-workers,  even  when  in 
that  group  are  included  the  occupations  of 
relatively  high  liability."  This  was  said  with 
regard  to  the  southern  cotton  mills,  but  the 
same  thing  is  true  of  practically  all  industries 
in  which  children  are  employed. 

The  results  of  these  accidents  come  to  the 
physician.  We  are  devoting  much  time  to  the 
prevention  of  disease,  and  we  should  be  ready 
to  give  attention  also  to  the  prevention  of 
injury.     Virchow  used  to  say  that  the  ideal 

1  Report  of  State  of  Washington  Industrial  Com- 
mission for  1912,  p.  178. 


function  of  the  physician,  besides  that  of  re- 
liever of  human  ills,  is  to  be  the  attorney  of 
the  poor  for  the  prevention  and  relief  of  so- 
cial ailments,  and,  above  all,  the  prophylaxic 
of  their  physical  consequences,  whether  in 
lowered  health  or  in  maiming  injuries. — 
Journal  of  ths  American  Medical  Associaiiaau 


SCISNTIFIC  BOOKS 

The  Ante  of  the  Baltic  Amher.  By  W.  IL 
Wheeler.  Schriften  der  Physikalisch- 
okonomischen  Oesellschaft  zu  Konigsb^K- 
LV.  (1914.)  Pp.  142. 
Among  the  very  numerous  writers  who  have 
discussed  the  structure  and  habits  of  ants,  few 
have  had  anything  to  say  about  the  early  his- 
tory of  the  group,  as  shown  by  the  paleonto- 
logical  record.  Large  collections  of  fossil 
ants  have  remained  for  many  years  in  mu- 
seums, unnoticed  by  students,  who  seem  never 
to  have  conceived  that  the  record  of  the  past 
would  throw  any  light  on  the  present.  As 
long  ago  as  1868,  Gustav  Mayr  published  a 
very  important  paper  on  the  ants  of  Baltic 
amber;  in  1891  Emery  gave  an  account  of 
fourteen  species  found  in  Sicilian  amber,  and 
at  different  times  other  writers  have  described 
fossil  ants.  Thus  the  total  numbers  of  re- 
corded species  of  fossil  ants  is  well  over  200, 
but  many  of  these  are  very  imperfectly  known, 
and  probably  assigned  to  the  wrong  genera. 
The  materials  collected  and  then  neglected 
have  been  very  extensive,  and  in  particular 
those  from  Baltic  amber  and  from  the  Floris- 
sant shales  in  Colorado,  numbering  thousands 
of  specimens,  have  invited  a  complete  revision 
of  paleomyrmecology.  It  is  very  fortunate 
that  the  rich  collections  from  these  two  locali- 
ties have  fallen  into  the  hands  of  Dr.  Wheeler, 
who  has  undertaken  the  great  task  of  setting 
them  in  order.  The  first  section  of  this  work, 
on  the  ants  of  Baltic  amber,  has  now  be^i 
published.  Dr.  Wheeler  had  the  loan  of  the 
whole  collection  from  the  Geological  Institute 
at  Konigsberg,  as  well  as  that  of  Professor  R 
Klebs,  together  with  some  smaller  lots,  the 
total  number  of  specimens  examined  being 
9,527.  Of  one  species  alone,  Iridomyrmez 
goepperti,  he  saw  4,539  individuals.    Up  to  the 
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time  of  Wheeler's  studies,  24  genera  and  62 
species  were  known  from  Baltic  amber;  he 
now  adds  21  genera  and  40  species,  in  addition 
to  revising  those  already  known. 

No  ants  are  known  from  the  Mesozoic;  one 
or  two  recorded  as  such  prove  to  belong  to 
quite  a  different  group  of  Hymenoptera.  The 
oldest  fossil  ants,  by  far,  are  those  described 
by  Scudder  from  the  Eocene  of  Green  River 
and  White  River  in  Wyoming  and  Colorado. 
These,  unfortunately,  are  poorly  preserved,  and 
afford  very  little  information.  The  beds 
along  White  River  near  the  Colorado-Utah 
boundary  are  certainly  Eocene  and  not  Oligo- 
cene,  as  has  repeatedly  been  stated,  apparently 
from  confusion  with  the  White  River  group 
of  Oligocene  beds  from  which  mammals  are 
obtained.  Further  collections  from  the  insect- 
bearing  Eocene  rocks  of  the  west  are  much  to 
be  desired,  as  well  as  a  more  complete  exami- 
nation of  those  already  obtained,  for  there  is 
a  chance  to  discover  very  important  entomo- 
logical facts.  In  Europe,  the  Lower  Oligocene 
contains  the  earliest  ants,  but  includes  the 
Baltic  amber,  as  well  as  the  beds  at  Aix  in 
France,  and  probably  the  Gurnet  Bay  deposit 
in  the  Isle  of  Wight.  This  last,  from  which  I 
have  recently  described  a  number  of  ants 
(Dolichoderus,  Leptothorax,  OScophylla  and 
Ponera)  is  perhaps  later  than  the  amber.  The 
Middle  and  Upper  Oligocene  and  all  three  di- 
visions of  the  Miocene  (the  latter  including 
the  important  localities  (Eningen  in  Baden, 
Radoboj  in  Croatia  and  Sicilian  amber)  have 
afforded  fossil  ants  in  Europe,  and  there  is  a 
single  Italian  locality  assigned  to  the  Lower 
Pliocene.  Between  the  last  and  the  Pleisto- 
cene is  a  blank.  The  supposed  Miocene  record 
from  Spitzbergen  is  to  be  deleted,  the  speci- 
men being  the  abdomen  of  some  insect,  and 
wholly  unrecognizable. 

Thus  it  ap];>ears  that  our  first  real  knowl- 
edge of  fossil  ants  begins  with  the  amber, 
probably  at  least  two  million  years  ago.  What 
development  has  the  group  shown  in  all  this 
long  time?  To  what  extent  are  the  remark- 
able habits  and  structures  of  modern  ants 
products  of  recent  evolution?  From  Dr. 
Wheeler's  researches  we  gather  these  facts: 


1.  Of  the  amber  genera,  over  55  per  cent, 
are  still  living;  that  is  to  say,  24  genera,  of 
which  four  are  at  present  cosmopolitan;  four 
universal  in  the  tropics,  but  invading  semi- 
tropical  or  temperate  regions  with  some  of 
their  species;  four  essentially  paleotropical ; 
^ve  belonging  to  an  Indomalayan  and  Aus- 
tralian series;  six  circumpolar;  and  one 
(Erehomyrma)  known  to-day  by  two  species, 
one  in  Texas,  the  other  in  Peru. 

2.  The  extinct  genera  are  mostly  allied  to 
paleotropical  forms.  There  is,  however,  little 
affinity  with  the  African  fauna. 

3.  It  is  by  no  means  certain  that  the  amber 
fauna  all  belongs  strictly  to  the  same  time  or 
general  locality;  yet  ten  cases  are  recorded  in 
which  two  species  of  ants  exist  in  the  same 
block  of  amber,  proving  their  strict  contem- 
poraneity. 

4.  Since  the  amber,  "the  family  has  not 
only  failed  to  exhibit  any  considerable  taxo- 
nomic  or  ethological  progress,  but  has  instead 
suffered  a  great  decline  in  the  number  of  spe- 
cies and  therefore  also  in  the  variety  of  its 
instincts,  at  least  in  Europe."  Already,  in 
the  Lower  Oligocene,  the  subfamilies  and  mod- 
ern genera  were  established;  even  some  of  the 
species  were  almost  identical  with  those  of 
to-day.  Formica  fiori  of  amber  is  almost  ex- 
actly the  modern  F.  fusca;  other  species  of 
Formica  represent  different  subdivisions  of 
the  genus,  quite  as  we  have  them  to-day, 
though  there  is  no  representative  of  F.  san- 
gvinea.  Other  amber  ants  show  similar  re- 
semblances. Not  only  was  poljrmorphism  fully 
established,  but  the  larval  and  pupal  stages 
show  such  peculiarities  as  we  see  to-day;  thus 
the  larvsB  of  Prenolepis  had  already  lost  the 
cocoon-spinning  instinct.  The  amber  Irido- 
myrmex  pupsB  were  likewise  naked,  just  as 
they  are  now.  Specimens  of  Lasiua  carry 
gamasid  mites,  showing  that  these  arachnids 
had  already  developed  their  specialized  myr- 
mecophilous  characters.  So  also,  aphida  were 
kept  by  ants  in  those  days. 

5.  Perhaps  it  would  hardly  be  going  too  far 
to  say  that  if  the  ants  of  to-day  were  likewise 
preserved  in  amber,  and  were  submitted  to  a 
future  entomologist  along  with  those  of  the 
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Oligocene,  without  any  infurmation  concern- 
ing their  relative  ages,  he  would  hesitate  to 
declare  which  was  the  older.  At  the  same 
time,  the  amber  ants  do  show  some  relatively 
primitive  features,  and  Prionotnyrmex,  from 
the  amber,  is  absolutely  the  most  primitive  of 
known  ants.  The  nearest  living  relative  of 
Prionotnyrmex  is  the  Australian  Myrmecia. 
It  must  also  be  noted  that  the  amber  ants  have 
not  so  far  shown  any  marked  soldier  types, 
like  that  of  Pheidole. 

Some  years  ago  I  had  occasion  to  study  the 
bees  of  Baltic  amber  and  found  all  the 
genera  to  be  extinct,  although  the  fossorial 
wasps  from  the  same  material,  so  far  as  seen, 
were  strictly  of  modern  genera.  It  is  cer- 
tainly true  that  different  genera  and  famHies 
of  insects  differ  greatly  in  their  antiquity,  and 
some  of  those  which  we  might  naturally  sup- 
pose to  be  relatively  recent  are  in  fact  very 
old.  Such  studies  as  this  of  Dr.  Wheeler's 
supply  a  firm  foundation  of  facts  to  take  the 
place  of  guesses,  and  are  of  inestimable  value 
to  students  of  evolution. 

T.   D.   A.    OOCKEBSLL 

UNiviEsrrT  OF  Gol<»ado, 
May  5,  1915 

i 

The  Examination  of  Hydrocarbon  Oils  and  of 
the  8aponifidble  Fats  and  Waxes.    By  Dr. 
D.  HoLDE.    Translated  by  Edward  Mueller, 
from   the   fourth    German   edition.     John 
Wiley  and  Son,  Inc.    1916.    Pp.  483. 
To  present  in  the  limited  space  of  this  book 
even  a  brief  description,  and  standard  methods 
of  examination  of  the  great  variety  of  petro- 
leum products  and  fats,  demands  a  compre- 
hensive knowledge  and  critical  judgment.    In 
the  last  edition  of  Dr.  Holde's  work  this  object 
has  been  well  accomplished. 

Petroleum  and  its  products,  the  most  volu- 
minous part  of  the  subject,  occupy  the  larger 
space,  yet  the  saponifiable  fats  and  their  pro- 
ducts are  quite  comprehensively  included. 

In  its  general  plan  the  book  presents  brief 
descriptions  of  properties  and  composition, 
general  reactions,  behavior  towards  reagents 
and  standard  quantitative  physical  and  chem- 
ical methods  of  examination.  There  is  a  great 
condensation  of  subject-matter  by  means  of  the 


97  tables  that  are  interspersed  throughout  t^ 
book,  and  that  summarize  much  valuable  data 
in  connection  with  the  subject  in  hand. 

Products  recently  brought  into  commercial 
use  are  described  with  methods  of  controL  The 
physical  examination  of  the  hydrocarbon  oils 
and  their  derivatives  includes  specific  heat^ 
heat  of  vaporization,  viscosity,  calorific  power, 
coefficient  of  expansion  and  optical  properties^ 
Rotary  power  of  mineral  oils  receives  atten- 
tion, more  especially  in  European  oils  where  it 
is  apparently  more  general  than  in  American 
crude  oils,  or  their  products.  The  recently 
proposed  formolit  reaction  (formic  aldehyde 
and  concentrated  sulphuric  acid)  on  mineral 
oils  is  described,  and  some  other  recently 
proposed  methods.  Large  space  is  properly  de- 
voted to  lubrication,  lubricants  and  greases,  as- 
phalts and  tars.  With  the  marvelous  expan- 
sion in  the  use  of  motor  power,  the  several  re- 
cent methods  for  increased  output  of  gasoline 
from  inferior  oils  and  the  general  replacement 
of  kerosene  for  lighting,  it  appears  that  gaso- 
line and  lubricants  will  soon  be  the  principal 
products  refined  from  petroleum.  Much  serv- 
iceable information  is  presented  concerning 
non-drying  oils  and  solid  fats,  v^etable  semi- 
drying  oils,  and  drying  oils,  animal  oils  and  oils 
from  marine  sources.  The  chapter  devoted  to 
technical  products  derived  from  fats  and  oils, 
blown  oils,  soaps,  soap  powder,  turpentine  wood 
oils,  boiled  oils,  resins  and  allied  products  both 
in  description  and  methods  will  be  found 
useful. 

Certain  looseness  in  statement  appears  here 
and  there.  Caustic  soda  is  of  equal  necessity 
with  sulphuric  acid  in  refining  to  remove  snl- 
phonic  acids  and  particles  of  sludge  that  per- 
meate the  oil  after  the  acid  treatment. 
Fuller's  earth  is  used  only  after  acid  treatment 
to  remove  color.  The  two  general  types  of 
petroleum  suggested  are  not  inclusive.  The 
writer  has  a  barrel  of  Russian  crude  oil  that 
distills  to  less  than  one  per  cent,  bdow  350^ 
at.  pres.  California,  Wyoming,  much  Kansas, 
and  southern  crudes  do  not  fall  within  this 
classification*  Mercaptans  are  not  contained 
in  American  crudes  so  far  as  known.  On  page 
63  it  is  mentioned  that  the  method  of  Carins 
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is  not  suited  for  the  determination  of  sulphur 
in  kerosene,  since  even  a  poor  oil  must  not 
contain  more  than  a  few  tenths  of  one  per  cent, 
of  sulphur  and  only  a  small  amount  of  the 
oil  can  he  used.  Probably  by  tenths  was  in- 
tended a  few  hundredths  of  one  per  cent.  Of 
course  the  simplest  way  for  sulphur  in  kero- 
sene is  the  lamp  method  that  has  been  used  by 
the  Standard  Oil  Company  for  many  years. 
But  sulphur  to  thousandths  of  one  per  cent,  in 
any  crude  petroleum  or  in  any  of  its  products, 
except  perhaps  the  most  volatile  gasoline,  may 
be  expeditiously  determined  by  combustion  in 
oxygen  and  titration.  This  standard  method 
in  use  for  years  is  not  mentioned. 

Neither  Texas,  Ohio,  nor  other  American 
crudes,  except  those  in  California,  contain  any 
large  proportion  of  nitrogen  compounds,  and 
these  compounds  so  far  as  examined  are  not 
of  the  pyradine  series  but,  including  Baku- 
crude,  they  are  derivatives  of  the  hydrochino- 
lines. 

However,  those  minor  inaccuracies  do  not 
detract  from  the  usefulness  that  this  book  of- 
fers to  all  workers  in  these  broad  fields. 

Charles  F.  Mabert 


THE  ADOPTION  OF  THE  MISSOURI  SYSTEM 
OF  GBADING  AT  GOUCHEB  COLLEGE 

At  Goucher  College  the  faculty  has  recently 
adopted  the  "Missouri  System"  of  grading. 
It  may  be  of  interest  to  some  who  are  contem- 
plating the  introduction  of  this  system,  or  to 
others  interested  in  the  theory  and  practise  of 
grading,  to  learn  a  few  of  the  details  of  this 
proposed  application  of  the  system. 

Four  passing  grades  and  two  grades  below 
passing  are  defined.  Grade  C  is  to  be  assigned 
to  approximately  the  middle  50  per  cent,  of 
each  class.  Grades  A  and  B  together  are  as- 
signed to  those  above  C,  grade  A  being  that  of 
approximately  the  uppermost  8  per  cent,  and 
B  that  of  about  the  other  22  per  cent.  In  the 
opposite  direction,  grade  D  is  to  be  assigned, 
in  required  courses,  to  approximately  the  15  per 
cent.,  and  in  other  courses  to  about  the  22  per 
cent,  just  below  C.  Grade  £  is  to  indicate 
incomplete  work  or  unsatisfactory  work  that 
can  easily  be  made  up,  such  as  is  customarily 


marked  "  conditioned."  Grade  F  denotes  fail- 
ure to  receive  any  credit  for  the  course. 
Grades  £  and  F  together  are  to  be  assigned, 
according  to  the  discretion  of  the  instructor, 
to  approximately  the  lowest  10  per  cent,  in  re- 
quired courses,  and  to  the  lowest  3  per  cent,  in 
other  courses. 
These  percentages  are  sunmiarized  as  follows : 


Passing  Ontdes 

Not 
Pusing 

A 

3 
8 

B 

22 
22 

C 

50 
50 

D 

15 
22 

BtMdF 

In  required  courses 

In  other  courses 

10 
3 

It  will  be  seen  that  grade  A  is  intended  to 
mark  work  of  unusually  good  quality  which  it 
seemed  desirable,  in  the  absence  of  any  other 
system  of  "honors"  in  the  college,  to  distin- 
guish from  that  accomplished  among  so  large 
a  group  as  the  upper  fourth.  The  difference  in 
the  percentages  of  conditioned  and  failed  (£ 
and  F)  in  required  and  not-required  courses, 
is  intended  partly  as  a  check  upon  entrance ;  it* 
also  takes  into  account  the  fact  that  under  the 
usual  conditions  of  admission  to  colleges,  there 
should  be  a  considerable  elimination  of  the 
poorest  students  during  the  first  years  of  the 
college  course,  when  the  proportion  of  required 
courses  is  high.  Moreover,  this  arrangement 
recognizes  that  students  are  guided  somewhat 
in  their  choice  of  elections  by  the  advice  of 
instructors  and  by  their  tendency  to  elect  work 
in  subjects  which  experience  has  shown  them 
fitted  to  continue. 

Theoretically  the  elimination  of  the  poorest 
students  in  the  required  work  early  in  the 
curriculum  would  affect  slightly  the  sizes  of  all 
the  remaining  groups  in  the  advanced  or  elec- 
tive courses,  but  in  practise  this  effect  would 
probably  not  extend  beyond  the  lowest  passing 
grade;  hence  grade  D  is  enlarged  in  these 
courses,  while  the  middle  and  higher  grades 
are  not  altered.  Whether  this  will  result  in 
justice  on  the  whole,  can  be  determined  only 
after  experience  with  the  system. 

The  size  of  the  upper  grades  A  and  B  is 
not  increased  in  the  most  advanced  or  major 
courses,  for  the  simple  reason  that  to  do  so 
would  in  effect  be  applying  the  standard  of 
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the  elementary  course  to  the  work  of  the  ad- 
vanced course.  When  expectation  or  require- 
ment concerning  quality  of  work  advances  in 
correspondence  with  the  advanced  character 
of  the  courses,  justice  is  most  nearly  assured 
by  assigning  approximately  the  same  percent- 
ages of  grades  A,  B,  C  in  all  courses. 

The  system  as  adopted  emphasizes  also  the 
idea  that  the  proposed  percentages  may  not  be 
precisely  observed  in  any  single  class  in  a 
single  year,  esxiecially  among  the  smaller 
classes.  But  it  is  expected  that  the  deficiencies 
in  the  assignments  of  particular  grades  of  one 
year,  will  be  balanced  by  the  excesses  of  an- 
other year,  so  that  there  will  be  no  constant 
tendency  on  the  part  of  any  instructor's  grades 
to  deviate  widely  from  the  percentages  agreed 
upon.  In  very  small  classes  the  grades  of  a 
single  year  may  deviate  more  widely  from  the 
ideal  than  those  of  the  larger  classes,  but  the 
combined  reports  of  several  years  are  expected 
to  show  essential  approximation  to  the  defini- 
tions. 

Wm.  E.  Kellicott 

GOUCHEB  COLLEai 


SPECIAL  ABTICLE8 


A   SAFE  PORTABLE  LAMP  BATTERY 

The  use  for  class  work  in  physiological 
laboratories  of  zinc  and  ammonium  chloride, 
or  other  forms  of  cells,  is  inconvenient  and 
involves  constant  renewal.  To  supply  large 
classes  with  dry  batteries  becomes  an  item  of 
considerable  expense.  When  the  110-volt  di- 
rect current  is  available  "  lamp  batteries  "  (or, 
properly  speaking,  lamp  resistances)  are  more 
convenient,  and  cheaper  to  use;  and  if  they 
are  permanently  installed  under  the  work 
bench  where  the  student  can  not  alter  the  con- 
nections nor  easily  short  circuit  them,  they  are 
safe  enough. 

For  many  purposes,  however,  it  is  more 
convenient  to  have  the  lamps  mounted  on  a 
piece  of  board  six  or  eight  inches  square,  so 
that  the  battery  can  be  carried  anywhere  about 
the  laboratory  and  connected  with  any  socket 
by  means  of  a  cord  and  plug.  The  great  dis- 
advantage of  such  a  portable  battery  is  that 
with  inexperienced  students  it  may  easily  re- 


sult in  a  serious  blow-out  Thus  with  tihe 
ordinary  arrangement  of  the  lamps,  as  shown 
in  Fig.  1,  if  B  is  the  live  wire  and  A  is  the 
grounded  wire  of  the  city  lines  (and  one  is 
usually  grounded),  no  harm  results  if  E  hap- 
pens to  come  in  contact  with  a  gas  or  water 
pipe.  But  if  A  is  the  live  wire,  and  one  hap- 
pens (as  there  is  an  even  chanoe  of  doing)  to 
have  pushed  the  plug  into  the  socket  so  that 
the  lamp  C  is  nearest  to  the  grrounded  line, 
then  the  whole  pressure  of  the  city  system  bears 
upon  any  chance  contact  of  P  with  any  metal 
object  leading  to  ground. 


To  avoid  this  danger  the  form  of  battery 
shown  in  Fig.  2  has  proved  convenient.  To 
give  the  same  current  the  lamps  0  and  (T  in 
Fig.  2  must  be  twice  the  size  (twice  the  cur- 
rent consumption  and  illuminating  power,  or 
in  other  words  half  the  resistance)  of  C7  in 


Fig.  1.  As  both  sides  of  the  battery  are  then 
the  same,  it  does  not  matter  whether  ii  or  B  is 
the  live  wire,  nor  which  way  the  plug  is  put 
into  the  socket,  li  E  or  F  happens  to  touch 
a  grounded  object,  the  lamp  on  that  side  meidy 
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brightens  (they  are  usually  barely  luminous), 
while  that  on  the  other  side  becomes  entirely 
dark.    For  most  physiological  purposes  a  suffi- 


@®@® 


Fig.  3 

cient  current  is  obtained  if  C  and  CT  are  80- 
watt  carbon  filament  lamps  and  Z>  is  a  50-watt 


or  the  signal  magnet  disconnected.  With  this 
arrangement  it  is  not  easy  for  one  careless  stu- 
dent to  upset  the  entire  system,  and  he  is 
easily  located  if  he  does.  One  lamp  battery 
operates  effectively  a  large  number  of  signal 
magnets  in  series. 

When,  as  in  work  with  the  graphic  method, 
it  is  desired  to  have  an  automatic  record  on 
the  smoked  paper  of  the  instant  at  which  some 
nerve  was  stimulated,  the  arrangement  shown 
at  the  right  in  Fig.  4  is  convenient.  It  con- 
sists merely  of  another  lamp  battery,  induction 
coil  and  a  double  knife-edge  switch.  One  blade 
of  the  switch  is  connected  as  a  making  and 
breaking  key  in  the  coil  circuit,  and  the  other 
as  a  short-circuiting  k^  in  the  time  circuit. 
Thus  the  interval  of  stimulation  when  the  key 
is  closed  is  indicated  on  the  graphic  record  by 
the  cessation  of  the  movements  of  the  signal 
magnet,  and  the  time  record  recommences  the 


"^•nlJ-n^i^ 


Fig.  4 


lamp.  For  some  physiological  induction  coils 
(e.  g,,  the  Harvard  coil)  it  is  necessary,  how- 
ever, to  use  larger  lamps  (120  watts)  in  C  and 
C\  If  still  more  current  is  wanted  two  or 
more  sockets  can  be  screwed  to  the  board  on 
each  side,  connected  in  parallel  and  filled  with 
lamps  until  the  needed  current  is  obtained. 
Fig.  3  shows  the  arrangement  of  the  sockets 
on  the  board. 

In  Fig.  4  is  shown  a  convenient  method  of 
wiring  the  entire  student  laboratory  for  record- 
ing time.  The  figure  shows  at  the  left  the 
lamp  battery  and  the  clock.  The  latter  may 
be  placed  either  in  series  with  the  signal 
magnets  or  so  as  to  short-circuit  the  current,  as 
it  is  in  the  diagram.  The  signal  magnets  must 
all  be  arranged  on  the  line  in  series,  each  with 
a  short-circuiting  key  to  be  closed  when  the 
time  record  at  that  place  is  to  be  discontinued 


instant  the  stimulation  is  ended  by  the  re- 
opening of  the  key.        Yakdell  Henderson 
Tale  Medical  School 

a  simple  device  for  demonstratiko  the 

TEMPERED  80ALE 

The  diatonic  scale,  consisting  of  a  succes- 
sion of  eight  tones  and  containing  three  inter- 
vals known  as  "major  second  intervals,"  two 
known  as  "minor  second  intervals"  and  two 
"  half-tones,"  is  not  adapted  to  musical  instru- 
ments of  "  fixed  pitch  "  (e.  g.,  the  piano,  harp, 
etc.)  for  the  reason  that  it  does  not  without  a 
multiplicity  of  keys  (strings)  allow  of  trans- 
position or  change  of  keys. 

For  fixed-pitch  instruments,  therefore,  the 
scale  is  modified  in  the  following  manner. 
First,  an  additional  tone  is  inserted  in  each  of 
the  larger  intervals  (major  and  minor  seconds) 
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of  the  scale — thu8  breaking  the  octave  into 
twelve  instead  of  seven  intervals,  and  second, 
the  pitches  of  the  various  tones  are  so  altered 
as  to  make  the  interval  between  any  two  suc- 
cessive tones  the  same.  This  scale  is  known  as 
the  scale  of  '^ equal  temperament"  or  briefly, 
the  tempered  scale. 

The  "interval''  between  two  tones,  as  the 
term  is  here  used,  is  the  ratio  of  the  pitch  of 
the  higher  tone  to  that  of  the  lower.  It  follows 
that  on  the  tempered  scale  thia  ratio  is  the 
same  for  any  two  adjacent  tones.  The  numer- 
ical value  of  this  interval  is  1.05946,  since  the 
sum  of  twelve  such  intervals  is  2,  the  numer- 
ical value  of  the  octave  interval 

These  considerations  coupled  with  the  fun- 
damental law  of  string  vibrations,  to  the  effect 


which  Oc/OC  =  OC/Od=Od/OD  =  eie.,  the 
value  of  this  ratio  being  1.05946  by  construc- 
tion. 

If  this  diagram  is  drawn  on  the  top  of  a 
sonometer,  or  a  table-top  across  which  a  string^ 
is  stretched,  and  bridges  are  placed  under  the 
string  opposite  0  and  e,  it  forms  a  complete 
finger  board  for  running  the  major,  minor  and 
chromatic  scales. 

The  device  lends  itself  to  the  demonstration 
of  the  following  relations: 

(1)  Comparison  of  the  major  and  minor 
scales.  (2)  Comparison  of  the  major  and 
minor  chords.  (3)  To  show  that  on  the  tem- 
pered scale  any  note  may  be  taken  as  key  note, 
and  all  scales  are  equally  good.  For  this  pur- 
pose choose  any  point  as  starting  pointy  call- 


Fio.  1 


that,  for  a  string  of  given  weight  and  tension, 
the  frequency  of  a  vibrating  segment  is  in- 
versely proportional  to  its  length,  suggest  a 
simple  method  of  finding  those  string  lengths 
which  will  give  the  successive  tones  of  the 
tempered  scale. 

Draw  two  intersecting  straight  lines  includ- 
ing any  convenient  angle  (see  accompanying 
diagram).  From  the  point  of  intersection  lay 
off  on  one  line  any  convenient  length  Oc^L, 
on  the  other  a  length  00  =  L'i'  1.05946.  Join 
the  points  Oc  by  a  straight  line. 

Locate  the  corresponding  points  B  and  d( 
and  join  by  a  dotted  straight  line.  Now  draw 
the  series  Cd,  dD,  Be,  etc.,  and  the  dotted 
series,  parallel  to  Bet  and  cC.  By  this  means 
the  points  et,  d,  dXt,  e,  etc.,  are  determined  at 
which  a  string  of  length  L  (=0c)  must  be 
stopped  to  give  the  successive  tones  of  the 
tempered  (chromatic)  scale.  This  will  be  evi- 
dent from  the  construction  of  the  figure  in 


ing  it  point  1.  Number  the  points  from  point 
1  upward.  Sound  in  succession  the  tones 
given  by  the  string  when  stopped  at  points  1, 
3,  6,  6,  8,  10,  12  and  13.  (4)  Comparison  of 
just  and  tempered  scales.  Lay  off  from  0  on 
Oc  lengths  equal  to  8/9,  4A  V^t  ^A 
3/5  and  8/15  of  L,  The  points  so  determined 
are  those  at  which  the  string  should  be  stopped 
to  give  the  tones  of  the  just  scale.  A  glance 
at  the  board  will  now  show  to  what  extent 
each  interval  of  the  tempered  scale  is  falsified. 

L.  B.  Spinnet 
Iowa  State  Oollsgk 

THREE   STRAWBERRY    FC7KGI   WHICH   0AU8B   FRtTT 

ROTS 

Ik  my  investigation  of  strawberry  troubles 
in  Louisiana  last  year,^  and  later  in  a  study  of 
market  berries  in  this  state,  I  frequently  found 
upon  spotted  berries  the  fungi  described  be- 

iSciENCB,  N.  S.,  39:  949,  1914. 
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low.  The  diseases  were  present  in  so  large  a 
percentage  of  the  market  herries  as  to  make 
it  apparent  that  they  are  real  economic  factors. 
In  a  recent  trip  to  the  Louisiana  strawberry 
fields  (April,  1915),  I  found  the  same  fungi 
present  upon  berries  still  in  the  fields.  The 
fungi  have  been  isolated  in  pure  culture  and 
inoculations  made.  It  seems  desirable  there- 
fore to  call  attention  to  them  at  this  time.  A 
complete  presentation  of  their  study  will  be 
made  later. 

Strawberry  Fruit  Rot  Due  to  Patellina  8p. 

This  rot  begins  either  on  green  or  ripe 
berries  as  a  microscopic  spot  which  enlarges 
slowly  in  green  berries  and  more  rapidly  in 
ripe  ones.  In  ripe  berries  the  spot  becomes 
sunken,  the  area  tan  colored.  The  margin  is 
quite  definite.  The  surface  is  soon  studded 
thickly  with  sporodochia  which  vary  from 
globular  to  patelliform  to  saucer-shaped, 
usually  with  a  distinct,  often  wrinkled  sterile 
margin.  In  color  they  vary  from  hyaline  to 
tan,  or  when  resting  on  the  ripe  berry  they  may 
take  on  completely  the  color  of  the  berry. 

The  core  of  the  diseased  spot  is  completely 
occupied  by  the  mycelium,  rendering  it  of 
spongy  tenacious  texture.  The  host  cells 
along  a  narrow  line  separating  the  diseased 
from  the  normal  area  are  softened  and  separ- 
ated from  each  other,  evidently  by  enzyme 
action.  It  is  therefore  possible  to  lift  out  in 
its  entirety  the  diseased  tissue.  The  spot  in  a 
ripe  berry  increases  in  size  sufficiently  fast  to 
involve  the  whole  of  a  large  berry  in  about 
four  days.  The  f imgus  has  been  isolated  and 
I)ositive  inoculations  have  been  made.  It 
clearly  belongs  to  the  genus  Patellina  and  ap- 
pears to  be  as  yet  undescribed. 

Strawberry  Fruit  Rot  Due  to  SphcsronemeUa 

8p. 
This  rot  occurs  with  or  separate  from  the 
one  above  described.  It  differs  distinctly  in 
character  of  spot  and  is  much  less  rapid  in  its 
effects.  The  spot  is  not  definitely  bounded  nor 
is  there  such  evidence  of  enzyme  action  as  de- 
scribed above.  The  affected  berry  soon  becomes 
completely  covered  with  the  pycnidia,  which 


are  tan-colored  to  black,  distinctly  rostrate  and 
are  of  such  peculiar  gelatinous  texture  that 
berries  affected  with  this  disease  6an  be  dis- 
tinguished by  feeling  of  them. 

The  causal  fungus  has  been  isolated  and 
positive  inoculations  have  been  made.  It  is  a 
SphceronemeUa  apparently  quite  distinct  from 
Zythia  fragarim  Laib.  and  seems  to  be  un- 
described. 

Each  of  the  above  fungi  has  been  found  re- 
peatedly on  market  berries  and  they  are  clearly 
present  in  sufficient  frequency  to  render  them 
of  considerable  economic  significance. 

Strawberry  Black  Rot  Due  to  SphcBropsis 

Last  year  both  in  Louisiana  and  in  the 
market  here,  I  frequently  found  berries  which 
showed  a  very  peculiar  blackening  or  a  bronzed 
appearance.  Such  berries  rotted  down  dry  and 
eventually  shrivelled.  Examination  showed  the 
presence  of  abundant  dark  coarse  mycelium 
similar  to  that  of  SphoBropsie  mdlorum  and  of 
pycnidia  cmd  spores  also,  as  yet  indistinguish- 
able from  that  fungus.  This  disease  was  not 
nearly  so  abundant  as  the  two  above  described 
and  is  not  of  much  economic  significance. 

F.  L.  Stevens 
Ubbana,  III., 
May  3,  1915 


SOCIETIES  AND  ACADEMIES 

THE   BOTANICAL    SOCIETT   OF   WASHINGTON 

The  105th  regular  meeting  of  the  Botanical  So- 
ciety of  Washington  was  held  in  the  Assembly 
Hall  of  the  Cosmos  Club,  at  8  p.m.,  Tuesday,  May 
4,  1915.  Thirty-three  members  and  four  guests 
were  present.  Dr.  George  B.  Lyman  was  elected 
to  membership.  Dr.  Oamillo  Schneider,  general 
secretary  of  the  Dendrologischen  Gtesellschaft  of 
Austria-Hungary,  was  present  as  a  guest  of  the 
society.    The  scientific  program  was  as  follows: 

The  Botany    of   Western   Tunna    (China):    Da. 

Oauillo  Schneideb. 

Dr.  Schneider  has  just  returned  from  a  year's 
journey  in  the  high  mountains  of  western  Yunna. 
He  has  carried  on  in  the  region  of  the  upper 
Yangtze  investigations  in  botany,  zoology  and 
ethnology.  He  obtained  a  great  number  of  colored 
photographs  taken  from  nature  (Lumiere,  auto- 
chromes)  of  which  he  exhibited  25  with  the  Ian- 
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tern.  These  showed  most  interesting  plant  types 
of  the  high  mountains  near  Id  Chiang  at  an  ele- 
vation of  10,000  to  17,000  feet.  Especially  strik- 
ing was  a  new  Primula,  first  discovered  a  few 
years  ago,  with  a  spiked  inflorescence  which  more 
resembles  an  orchid  than  a  PrimuUi.  It  has  been 
named  P.  Liiianiana.  The  buds  are  of  a  dark 
purple,  while  the  open  flowers  are  colored.  A  very 
peculiar  plant  of  biological  interest  is  a  new 
Saussurea,  which  inhabits  limestone  boulders  at 
about  17,000  feet  and  has  the  flowers  hidden 
among  the  leaves,  which  are  densely  hairy  and 
protect  them  from  snow  and  frost  The  virgin 
forest  of  the  Id  Chiang  zone  consists  of  PimuM 
M<U8(miana,  various  Pieeas,  Ahies  Velavaytt, 
Tauga  YunnanensiB,  evergreen  oaks,  many  Shodo- 
dendrons  and  numerous  other  shrubs  and  herbs. 
The  cryptogamic  flora  is  also  very  rich.  Dr. 
Schneider  has  collected  over  3,000  different  species 
of  phanerogams  and  ferns. 

The  Genua  Endoihia:  Db.  N.  E.  Stxvxns. 
To  be  published  in  full  elsewhere. 

Endothia  Pigments:  Dr.  Lok  A.  Hawkins. 
To  be  published  in  full  elsewhere. 

Identification  of  the  Teonanaeail,  or  "Sacred 
Mushroom"  of  the  Astecs,  with  the  Narcotic 
Cactus,  Lophophora  WUliamsii,  and  an  Account 
of  its  Ceremonial  Use  in  Ancient  and  Modem 
Times:  Mb.  W.  E.  Sajtobd. 
The  early  Spanish  writers  describe  certain  feasts 
of  the  Aztecs  in  which  a  narcotic  called  by  them 
teonanacatl,  or  ''sacred  mushrom"  was  used  as 
an  intoxicant.  Bernardino  Sahagun,  writing  be- 
fore 1569,  states  that  it  was  the  Chichimeca  In- 
dians of  the  north  who  flrst  discovered  the  proper- 
ties and  made  use  of  these  "evil  mushrooms 
which  intoxicate  like  wine."  Hernandez  distin- 
guishes them  from  other  mushrooms  {nanacame, 
plural  of  nanacatl)  which  are  used  as  food,  by 
the  distinguishing  adjective  teyhuinti,  inebriating, 
"quoniam  inebrare  sclent.*'  The  belief  survives 
that  the  drug  thus  used  was  a  mushroom;  accord- 
ing to  B6mi  8im4on,  the  teonanacatl  is  "une 
esp^e  de  petit  champignon  qui  a  mauvais  gout, 
enivre  et  cause  des  halluciations. ' '  ^  Investi- 
gations of  the  author  have  proved  that  the  drug  in 
question  is  not  a  fungus  but  a  small  fleshy  spine- 
less cactus  endemic  on  both  sides  of  the  Bio  Qrande 
in  the  vicinity  of  Laredo,  Texas,  and  in  the  state 
of  Coahuila,  ranging  southward  to  the  states  of 
Zacatecas,  San  Luis  Potosi,  and  Quer^taro,  a  re- 
gion  inhabited   in    ancient   times   by   the    tribes 

i<<I)ict.  de  la  langue  Nahuatl,"  p.  436,  1885. 


called  Chichimecas.  The  drug  is  prepared  in  two 
principal  forms:  (1)  discoid,  in  which  the  head  of 
the  plant  is  cut  off  transversely,  and  when  dried 
bears  a  close  resemblance  to  a  mushroom;  (2)  in 
longitudinal  pieces  or  irregular  fragments,  in 
which  the  entire  plant,  including  the  tap  root,  is 
sliced  longitudinally  into  strips,  like  a  radiah  or 
parsnip,  bearing  no  resemblance  whatever  to  a 
mushroom,  and  designated  by  early  writers  as 
peyotl,  and  also  as  rai0  diabolica,  or  "devil's 
root" 

The  first  to  call  attention  to  the  ceremonial  or 
religious  use  of  this  drug  by  the  Indians  of  to- 
day was  Mr.  James  Mooney,  of  the  Bureau  of 
American  Ethnology,  in  a  paper  read  before  the 
Anthropological  Society  of  Washington,  November 
3,  1891.  Since  the  time  of  Mr.  Mooney 's  observa- 
tions the  use  of  the  drug  has  spread  widely 
among  the  Indians  of  the  United  States,  by  whom 
it  is  commonly  called  "mescal  button"  or 
"peyote." 

Efforts  have  been  made  to  prevent  the  Indiana 
from  using  it,  chiefly  because  it  is  believed  by 
some  of  those  interested  in  the  Christianizing  of 
the  Indians  that  it  has  a  tendency  to  make  thnn 
revert  to  their  primitive  condition  and  to  their 
heathen  belief  a  Action  was  taken  in  the  courts  to 
prosecute  a  certain  Indian  for  furnishing  this  drug 
to  the  Indians  of  the  Menominee  Beservation  of 
Wisconsin  on  March  15,  1914.  It  developed  that 
the  drug  was  received  by  parcel  post  from  the 
vicinity  of  Laredo,  Texas.  In  a  paper  before  the 
Lake  Mohonk  Conference  in  October,  1914,  affi- 
davits of  certain  Indians  of  the  Omaha  and 
Winnebago  tribes  of  the  Nebraska  reservation 
were  read.  The  evidence  showed  that  there  is  a 
religious  organization  among  the  Indians  called 
the  "Sacred  Peyote  Society,"  the  oeremonial 
meetings  of  which  are  remarkably  like  those  of 
the  ancient  Mexicans  in  which  the  "sacred  mush- 
room" was  eaten;  and  the  physiological  effects,  as 
described  by  those  partaking  of  the  drug,  were 
identical  with  those  attributed  by  the  early 
writers  to  the  teonanacatl.  The  chemical  proper- 
ties of  the  drug  have  been  studied  in  Germany 
and  the  United  States,  especially  by  Lewin,  of 
Berlin,  Heffter,  of  Leipsic,  and  the  late  Ervin  £. 
Ewell,  of  the  Bureau  of  Chemistry,  U.  S.  De- 
partment of  Agriculture;  and  the  physiological  ef- 
fects by  Drs.  D.  W.  Prentiss  and  Francis  P.  Mor- 
gan, of  Washington,  D.  C;  but  it  ia  not  possible 
to  give  the  detailed  results  of  these  investigations 
in  the  scope  of  the  present  paper. 

As  far  as  the  author  knows,  this  is  the  first 


JUNB  18,  1915] 


SCIENCE 


915 


time  the  identity  of  the  "sacred  muBhroom "  or 
"flesh  of  the  gods''  with  the  narcotic  cactus 
known  botanicallj  as  Lophophora  Williamsii  has 
been  pointed  out.  That  the  drug  was  mistaken 
for  a  mushroom  by  the  Aztecs  and  early  Spaniards 
is  not  surprising  when  one  bears  in  mind  that  the 
potato  (Solamtm  tuberosum)  on  its  introduction 
into  Europe  was  popularly  regarded  as  a  kind  of 
truffle,  a  fact  which  is  recorded  by  its  German 
name  Kartoffel,  or  Tartuffel. 

Pebley  Spauldikg, 
Corresponding  Secretary 

THE  BIOLOGICAL  SOCIETY  OF  WASHINGTON 

The  542d  meeting  of  the  society  was  held  in  the 
Assembly  Hall  of  the  Cosmos  Club,  Saturday,  May 
15,  1915,  called  to  order  at  8  p.m.  by  President 
Bartsch,  with  43  persons  present. 

On  recommendation  of  the  Council,  Francis  N. 
Balch,  Boston,  Mass.,  and  Ernest  P.  Walker, 
Wrangell,  Alaska,  were  elected  to  active  member- 
ship. 

Under  heading  exhibition  of  specimens,  Dr.  L. 
O.  Howard  showed  lantern  slides  from  photographs 
of  the  moth,  Ceratomia  amyntor,  bringing  out  its 
protective  coloration  while  at  rest  on  bark. 

The  first  paper  of  the  regular  program  was  by 
C.  H.  T.  Townsend,  "Two  Years'  Investigation  in 
Peru  of  Verruga  and  its  Insect  Transmission." 
Dr.  Townsend  said: 

The  four  stages  of  verruga  are  defined  as  incu- 
bative, fever,  quiescent  and  eruptive.  The  most 
important  symptom  of  the  fever  stage  is  the  pres- 
ence of  bacilliform  bodies  (Bartonia  baoilUformis 
Strong  et  ai.)  ia  the  erythrocytes.  The  histology 
of  the  eruptive  papules  is  not  yet  sufficiently  de- 
fined for  positive  diagnosis  in  the  absence  of  the 
clinical  history,  but  its  chief  feature  is  a  marked 
proliferation  of  angioblasts. 

Verrugas  Canyon  is  the  best  known  and  prob- 
ably one  of  the  strongest  endemic  foci  of  the  dis- 
ease. Extended  investigations  were  carried  on 
there  both  day  and  night  at  all  seasons  of  the 
year.  The  result  was  an  ecological  demonstration 
of  Phlebotomus  verruoarum  Townsend  as  the  vec- 
tor of  the  disease.  This  demonstration  is  built  on 
the  unique  etiological  conditions  already  known. 
Verruga  can  be  acquired  only  by  direct  inocula- 
tion into  the  blood,  is  only  contracted  at  night,  is 
confined  to  very  restricted  areas  within  which  it  is 
almost  universally  contracted  at  any  time  of  year 
by  nonimmunes  who  remain  from  seven  to  ten 
consecutive  nights.  These  conditions  necessitate  a 
bloodsucking  vector  which  is  abundant,  active  only 


at  night  but  throughout  the  year,  and  whose  dis- 
tribution is  coterminous  with  the  infected  areas. 
The  above  Phlebotomus  is  the  only  bloodsucker 
which  meets  these  requirements. 

Clinical  verification  of  the  vector  was  obtained 
from  the  history  of  numerous  cases  of  verruga  ob- 
served by  Dr.  Townsend.  Transmissional  demon- 
stration in  laboratory  animals  lacked  completeness 
only  by  reason  of  the  impossibility  of  positively 
diagnosing  verruga  eruptive  tissue,  papules  having 
been  produced  in  the  animals  by  injections  of  the 
crushed  Phlebotomus. 

A  biting  experiment  in  man  was  carried  through, 
resulting  in  what  appeared  to  be  a  light  infection. 
This  was  the  case  of  McGuire,  who  exhibited  all 
the  symptoms  but  with  a  paucity  of  the  bacilliform 
bodies  in  the  erythrocytes.  Papules  appeared 
sparingly  after  the  subject  had  been  discharged. 
Dr.  Townsend 's  assistant,  Mr.  Nicholson,  acci- 
dentally received  many  Phlebotomus  bites,  thereby 
furnishing  a  clean  experiment  with  two  checks. 
The  checks  were  Dr.  Townsend  and  his  assistant, 
Mr.  Rust,  both  of  whom  were  subjected  to  ex- 
actly the  same  conditions  as  Mr.  Nicholson  except 
that  they  did  not  receive  the  bites.  They  did  not 
contract  the  disease,  while  Mr.  Nicholson  showed 
a  well-marked  case  with  both  the  bacilliform  bod- 
ies in  the  erythrocytes  and  the  characteristic 
eruption. 

Lizards  were  suggested  as  a  possible  reservoir 
of  verruga,  from  the  fact  that  they  were  the  only 
vertebrates  aside  from  man,  domestic  or  wild,  at 
Verrugas  Canyon,  whose  blood  showed  bacilliform 
bodies.  The  lizards  inhabit  the  numerous  loose 
rock  walls  which  everywhere  in  the  Andean  region 
take  the  place  of  fences,  and  these  are  the  favorite 
diurnal  hiding  places  of  the  Phlebotomus  swarms. 
Injection  of  the  lizard  blood  into  guinea-pigs  re- 
sulted in  similar  bodies  in  the  erythrocytes  of  the 
injected  animal. 

The  unity  of  verruga  was  insisted  on,  in  opposi- 
tion to  the  thesis  of  Dr.  B.  P.  Strong  and  his  as- 
soeiates.  The  entire  Peruvian  medical  fraternity 
concur  in  this  view.  The  facts  given  in  support 
of  it  appear  to  be  irreconcilable  with  the  opposite 
view. 

Prophylactic  measures  were  outlined;  and  the 
remarkably  perfect  climatic  conditions  of  the  ver- 
ruga zones,  unequaled  for  sanatoria,  were 
dwelt  on. 

The  paper  will  be  published  in  full  in  the  Amer- 
ican Journal  of  Tropical  Diseases  and  Preventive 
Medicine. 

Dr.  Townsend 's  paper  was  illustrated  by  lantern 
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slides  made  from  photographs  of  Barionia  hacilli' 
formi»,  of  clinical  cases,  of  the  micro -pathology,  of 
the  Phleboiomua,  and  of  Verrugas  Canyon,  etc.  It 
was  discussed  by  Admiral  G.  W.  Baird  and  medical 
inspector  H.  E.  Ames. 

The  second  paper  of  the  regular  program  was 
by  W.  Dwight  Pierce,  ''The  Uses  of  Weevils  and 
Weevil  Products  in  Food  and  Medicine.*'  Mr. 
Pierce  described  in  particular  the  trehala  manna 
of  Syria  which  is  the  cocoon  of  the  large  weevil 
known  as  Larinus  nidificans.  These  cocoons  are 
used  by  the  natives  as  a  food  similar  to  tapioca 
and  are  also  commonly  sold  in  drug  stores  for  use 
in  making  a  decoction  said  to  be  efficacious  against 
bronchial  catarrh.  The  cocoons  are  made  by  an 
abdominal  excretion  of  the  larva  and  contain  a 
large  percentage  of  sugar  known  as  trehalose  as 
well  as  a  carbohydrate,  a  little  gum,  and  a  small 
amount  of  inorganic  mineral  matter. 

Specimens  of  the  trehala  manna  and  of  the 
weevil  were  exhibited. 

The  third  communication  was  by  L.  O.  Howard, 
"Some  Observations  on  Mosquitoes  and  House 
Flies."  Dr.  Howard  spoke  of  the  work  which  is 
being  done  in  New  Jersey  against  mosquitoes,  de- 
scribing the  organization  of  county  inspectors 
which  was  effected  at  Atlantic  City  in  February  at 
an  " antimosquito  convention."  He  showed  a 
series  of  lantern  slides  illustrating  the  very  effec- 
tive work  done  by  the  Essex  County  Commission 
in  the  vicinity  of  Newark,  N.  J.  He  then  spoke 
of  work  done  by  Mr.  Hutchinson  of  the  Bureau  of 
Entomology  in  regard  to  trapping  the  maggots  of 
the  house  fly,  illustrating  his  remarks  with  lantern 
slides  showing  a  large  out-door  maggot  trap  in  use 
during  the  summer  of  1914  under  Mr.  Hutchin- 
son's direction  at  College  Park,  Md.  The  illus- 
trations in  question  appear  in  U.  S.  Department  of 
Agriculture  Bulletin  No.  200. 

The  last  communication  was  by  A.  L.  Quaint* 
ance,  "Remarks  on  Some  Little-known  Insect 
Depredators. ' ' 

Mr.  Quaintance  called  attention  to  certain  spe- 
cies of  insects  which  have  but  recently  come  into 
prominence  as  of  economic  importance  and  to 
other  species  which,  although  long  known  to  ento- 
mologists as  occasional  pests,  have  recently  at- 
tracted attention  in  view  of  local  outbreaks.  A 
species  of  Jassidse,  Typhlocyba  ohliquoy  is  at  the 
present  time  seriously  destructive  to  apples  in  por- 
tions of  the  Ozark  mountain  region  and  in  Kan- 
sas. These  insects  occurred  in  countless  numbers 
in  some  orchards,  infesting  the  lower  surface  of 
th3  leaves,  causing  the  foliage  to  drop  with  subse- 


fiuent  injury  to  the  fruit  crop  and  the  trees.  A 
Tineid  insect  of  the  genus  Marmara  was  reported 
to  have  caused  a  good  deal  of  injury  to  certain 
apple  orchards  in  Albemarle  County,  Virginia. 
The  caterpillar  makes  long,  serpentine  mines  under 
the  skin  of  the  apple,  resulting  in  blemishes.  The 
]:eeping  quality  of  the  fruit  is  also  lessened.  The 
common  walking  stick,  Diapheromera  femorata, 
while  often  the  cause  of  more  or  less  local  defolia- 
tion in  forests,  occasionally  becomes  a  serious  pest 
in  orchards,  especially  in  orchards  adjacent  to 
woodlands.  These  walking  sticks  have  recently 
been  complained  of  on  account  of  important  in- 
juries to  apple  and  peach  orchards  in  Virginia  and 
West  Virginia.  Shabdopterus  pieipes,  a  Chrysome- 
lid  beetle,  has  recently  been  discovered  as  damag- 
ing cranberries.  The  insect  is  a  near  relative  of 
the  grape  root  worm,  Fidia  viticida,  and  the  larvs 
work  on  the  roots  of  cranberry,  feeding  principally 
on  the  fibrous  roots,  but  also  stripping  the  bark 
from  the  older  roots.  Investigations  of  the  insect 
by  Mr.  H.  B.  Scammell  indicate  that  it  is  re- 
stricted in  cranberry  bogs  to  the  higher  and  sandier 
soils.  Nezara  hilaris,  one  of  the  stink  bags,  and 
long  known  to  feed  on  vegetation  of  various  sorts, 
has  recently  become  very  abundant  and  destructive 
to  peaches  in  the  Marblehead  district  in  northern 
Ohio.  These  plant  bugs  in  feeding  insert  their 
beaks  in  the  developing  fruit,  causing  the  peaches 
to  become  knotty  and  misaliapen  as  they  grow,  and 
many  of  which  fall  from  the  trees.  Parandra 
brunnea,  better  known  as  the  chestnut  telephone 
borer,  following  investigations  by  Mr.  Snyder,  has 
been  determined  hy  Mr.  Fred.  E.  Brooks  to  be 
very  generally  present  in  the  heartwood  of  old 
apple  trees  and  as  a  result  of  its  work  the  trees 
are  often  so  weakened  that  they  are  easily  broken 
or  blown  over  by  winds.  Various  species  of 
Cecidomyidae  are  known  to  be  serious  crop  pests, 
as  the  sorghum  nudge,  the  pear  midge,  etc.  A  new 
midge  pest,  Coniarina  johnsoni,  has  during  recent 
years  come  into  prominence  on  account  of  its  in- 
juries to  grapes  in  the  CSiautauqua  and  Erie  grape 
belts.  The  adults  oviposit  in  the  blossom  buds 
which  may  contain  from  10-70  maggots,  though 
the  average  number  is  much  less.  Many  blossoms 
are  thus  destroyed,  resulting  in  very  ragged  and 
imperfect  bunches  of  grapes. 

This  paper  was  illustrated  by  lantern  slides 
showing  the  insects  and  their  work  from  photo- 
graphs  prepared  mostly  by  Mr.  J.  H«  Paine. 

At  10.15  the  society  adjourned  until  October. 

M.  W.  Lyon,  Jr., 
Becording  Secreiarf 
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AUGUST  WEISMANNi 

August  Weismann,  a  foreign  member  of 
this  society,  was  bom  at  Frankfort  on  the 
Main,  January  17,  1834,  and  died  at  Frei- 
burg in  Breisgau,  November  6,  1914.  He 
early  showed  the  traits  of  a  naturalist  and 
in  one  of  his  books  speaks  of  the  excitement 
he  felt  as  a  boy  in  catching  butterflies.  He 
attended  the  University  of  Oottingen,  where 
he  studied  chemistry  and  medicine,  coming 
especially  under  the  instruction  of  the  dis- 
tinguished anatomist  Henle,  and  receiving 
the  degree  of  M.D.  in  1856.  After  spend- 
ing three  years  at  Rostock  as  an  assistant 
he  began  the  practise  of  medicine  at  Frank- 
fort and  during  this  time  he  visited  Vienna 
in  1858,  Italy  in  1859  and  Paris  in  1860. 
From  1861  to  1862  he  was  private  physician 
to  Archduke  Stephan  of  Austria  at  Scham- 
burg  Palace.  He  then  studied  zoology  at 
Oiessen  under  the  renowned  zoologist 
Leuckart  and  became  privat-docent  in  zool- 
ogy  at  the  University  of  Freiburg  in  1863, 
where  he  spent  the  remainder  of  his  life. 
In  1866  he  was  appointed  professor  ex- 
traordinarius  and  a  few  years  later  became 
professor  ordinarius,  which  position  he  con- 
tinued to  hold  until  a  few  years  before 
his  death,  when  he  was  made  professor 
emeritus. 

In  person  he  was  a  man  of  striking  ap- 
pearance, being  about  six  feet  tall  and  well 
proportioned  and  having  a  fine  head  and 
face  and  an  earnest  but  kind  expression  of 
the  eyes.  From  1864  to  1874  and  again 
from  1884  on  he  suffered  from  an  eye 
trouble  which  interfered  greatly  with  his 

i^Bead  before  the  American  Philosophieal  So- 
ciety, January  1,  1915. 
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microscopical  work  and  turned  his  atten- 
tion to  theoretical  quf^stions.  One  of  his 
former  students  and  assistants,  Professor 
Alexander  Petrunkewitch,^  to  whom  I  am 
indebted  for  much  valuable  information 
concerning  his  personality,  says  that  al- 
though he  was  usually  quiet  in  manner*  he 
invariably  became  nervous  and  unhappy  in 
the  presence  of  moving  objocts,  which  pain- 
fully  aflPected  his  eyes. 

A  short  autobiography  published  in  Lamp 
in  1903  gives  a  glimpse  of  his  family  life: 

During  the  ten  years  (1864-74)  of  enforced  in- 
activity and  rest  occurnd  my  marriage  to  Fr&ulein 
Marie  Oruber,  who  became  the  mother  of  my  chil- 
dren and  was  my  true  companion  for  twenty  years 
until  her  death.  Of  her  now  I  think  only  with  love 
and  gratitude.  She  waa  the  one  who  more  than 
any  one  else  helped  me  through  the  gloom  of  this 
period.  She  read  much  to  me  at  this  time,  for  she 
read  aloud  excellently,  and  she  not  only  took  an 
interest  in  mj  theoretical  and  experimental  work, 
but  she  also  gave  practical  assistance  in  it.t 

His  great  work  on  the  ''Natural  History 
of  the  Daphnoidea"  (1876-79)  is  dedicated 
to  '*My  father-in-law,  Adolph  Gruber,  in 
thankful  memory  of  the  beautiful  hours  of 
leisure  spent  on  the  shores  of  Bodensee.** 
His  colleague,  the  anatomist  Wiedersheim, 
married  another  daughter  of  Gruber  who 
was  a  Genoese  banker.  After  the  death  of 
his  first  wife  Weismann  married  again  when 
abouty  sixty  years  old,  but  not  happily. 
One  of  his  daughters  married  the  zoologist 
W.  N.  Parker,  who  translated  into  English 
his  best-known  work  **The  Germ  Plasm." 
A  son  was  trained  as  a  professional  violinist. 

Weismann,  like  so  many  other  natural- 
ists, was  of  an  artistic  disposition.  He 
loved  nature,  art  and  music  and  he  was  an 

2 1  am  also  indebted  to  Professor  II.  U.  Wilder, 
of  Smith  College,  and  to  Professor  J.  S.  Kingsley, 
of  the  University  of  Illinois,  for  information  re- 
garding the  family  life  and  personality  of  Weis- 
mann. 

s Quoted  from  Locy's  ''Biology  and  its  Mak- 
ers, *'  p.  401. 


accomplished  pianist.  During  the  periods 
when  he  suffered  much  from  his  eye  trouble 
he  says  that  he  ''found  solace  in  playing  a 
good  deal  of  music."  He  was  an  enthu- 
siastic admirer  of  Beethoven,  but  could  not 
appreciate  Wagner.  His  artistic  tempera- 
ment is  further  shown  in  many  of  his 
essays,  which  for  beauty  of  expression  are 
rarely  surpassed  in  scientific  literature. 

He  was  an  excellent  speaker,  being  simple 
and  earnest  in  manner  and  never  indulging 
in  jokes.  His  lectures  on  evolution,  which 
were  delivered  regularly  for  almost  forty 
years,  were  famous  and  always  attracted 
great  audiences.  As  a  teacher  of  advanced 
students  he  was  stimulating  and  helpful,  a 
kind  critic  and  an  attentive  listener. 

He  took  no  active  part  in  politics,  but,  like 
many  German  professors,  was  a  member  of 
the  "National  Liberal"  party.  In  philos- 
ophy he  held  tenaciously  to  a  mechanistic 
conception  of  nature,  but  he  believed  that 
extreme  mechanism  w^as  consistent  with 
extreme  teleology ;  indeed,  he  held  that 

The  most  complete  mechanism  conceivable  is 
likewise  the  most  complete  teleology  conceivable. 
With  this  conception  vanish  all  apprehensions  that 
the  new  views  of  evolution  would  cause  man  to 
lose  the  best  that  he  possesses — ^morality  and  purely 
human  culture. 

In  his  philosophy  as  in  his  scientific  con- 
troversies he  was  extremely  tolerant.  He 
was  interested  in  the  promotion  of  knowl- 
edge, but  was  not  aggressive  nor  offensive 
in  manner. 

Inasmuch  as  his  life  was  so  largely  given 
to  the  extension  and  support  of  the  Dar- 
winian theory,  it  is  interesting  to  hear  from 
himself  how  that  theory  first  came  to  his 
attention.  After  remarking,  *'I  never 
heard  evolution  referred  to  in  my  student 
days,"  he  describes  the  infiuence  on  himself 
of  Darwin's  book  in  these  words: 

I  myself  was  at  the  time  in  the  stage  of  meta- 
morphosis from  a  physician  to  a  zoologist,  and  as 
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tta  as  philoflopfaieal  yiewB  of  nature  were  concerned 
I  was  a  blank  sheet  of  paper,  a  tahvla  rata,  I 
read  the  book  [''Origin  of  Species"]  first  in  1861 
at  a  single  sitting  (He)  and  with  ever-growing  en- 
thusiasm. When  I  had  finished  I  stood  firm  on  the 
basis  of  the  evolntion  theory,  and  I  have  never  seen 
reason  to  forsake  it. 

With  ju8t  pride  he  mentions  the  fact  that 
he  was  one  of  the  first  scientific  men  in  Ger- 
many to  defend  publicly  Darwin 's  theory ; 
Fritz  Miiller  was  the  first  to  publish  a  work 
in  favor  of  that  theory  (**Fiir  Darwin,'' 
1864),  Haeckel  was  the  second  (^^Qenerelle 
Morphologic,"  1866)  and  Weismann  was 
the  third,  his  inaugural  address  at  Freiburg 
on  the  "Justification  of  the  Darwinian 
Theory"  (*'Ueber  die  Berechtigung  der 
Darwin 'schen  Theorie")  being  published 
in  1868. 

Thereafter  his  contributions  to  the  Dar- 
winian  theory  were  niunerous  and  impor- 
tant. They  appeared  from  1872  to  1902  as 
a  series  of  books  and  contributions.  Five  of 
these  earlier  contributions  were  translated 
into  English  by  B.  Meldola  and  were  pub- 
lished as  two  large  volumes  in  1882,  with  an 
introduction  by  Charles  Darwin.  Subse- 
quent studies  on  evolution  were  so  inti- 
mately associated  with  his  theories  of  hered- 
ity that  they  can  best  be  considered  under 
that  topic. 

Weismann 's  contributions  to  biological 
theory  were  so  extensive  and  important  that 
they  overshadow  to  a  great  extent  his  ob- 
servational and  experimental  work,  and  yet 
the  latter  was  by  no  means  small  or  unim- 
portant. Among  these  observational  and 
experimental  studies  must  be  mentioned 
especially  his  extensive  works  on  "The 
Development  of  Diptera"  (1865),  "Nat- 
ural  History  of  the  Daphnoidea"  (1876- 
79),  "Origin  of  the  Sex  Cells  of  the 
HydromedusflB*'  (1883),  "Seasonal  Di- 
morphism of  Butterflies''  (1875),  "Origin 
of  Markings  of  Caterpillais"  (1876)  and 


"Transformation  of  the  Mexican  Axolotl 
into  Anibly stoma.** 

Some  of  his  earlier  work  was  done  with- 
out assistance,  but  in  all  of  his  later  obser- 
vational and  experimental  studies  he  had 
the  assistance  of  his  wife  or  other  helpers. 
Much  of  his  work  was  done  in  collaboration 
with  some  of  his  students  or  assistants.  His 
method  of  work  was  to  a  large  extent  forced 
upon  him  by  his  eye  affliction.  After  1864 
all  reading  had  to  be  done  for  him,  at  first 
l^  his  wife  and  after  her  death  by  a  secre- 
tary. Experimental  work  was  done  under 
his  supervision  by  his  assistant  and  janitor. 
All  microscopic  work  was  done  by  his 
pupils,  to  whom  he  suggested  topics  and 
whose  work  he  supervised  daily.  These 
theses  were  always  in  direct  relation  to  his 
theories  and  to  that  phase  of  them  which 
interested  him  most  at  the  moment. 

But  valuable  as  much  of  his  observational 
and  experimental  woi^  was,  there  is  no 
doubt  that  he  will  be  remembered  chiefly 
for  his  theories  of  heredity.  His  earliest 
writings  on  this  subject  date  from  the  year 
1883  and  his  latest  were  published  but  a 
few  years  before  his  death.  His  "Essays 
upon  Heredity  and  Kindred  Biological 
Topics"  were  translated  into  English  and 
published  in  two  volumes  in  1889  and  1892. 
Probably  his  most  important  work  on  this 
subject  is  his  book  entitled  "The  Gterm- 
Plasm,  A  Theory  of  Heredity"  which  was 
published  in  English  in  1893.  Subsequent 
works  on  heredity  are  "  On  Germinal  Selec- 
tion" (1896)  and  "Vortrage  fiber  Descen- 
denztheorie"  (1902).  This  last-named 
work,  which  was  published  in  English 
under  the  title  "The  Evolution  Theory" 
(1904),  consists  of  a  summary  and  an  ex- 
pansion of  many  of  his  previous  writings 
on  the  subjects  of  evolution  and  heredity; 
indeed,  as  he  says  in  the  preface  of  this 
book,  it  is  "a  mirror  of  the  course  of  my 
own  intellectual  evolution." 
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Withont  attempting  to  analyze  these  dif- 
ferent books,  which  would  require  more 
time  and  space  than  is  here  available,  we 
may  proceed  at  once  to  a  summary  of  hia 
more  important  contributions  to  the  theories 
of  evolution  and  heredity. 

All  his  theories,  of  both  heredity  and 
evolution,  center  in  what  he  called  the 
''germ-plasm,"  that  particular  part  of  the 
germ-ceUs  which  serves  to  carry  over  from 
generation  to  generation  the  inheritance 
factors.  This  germ-plasm  was  held  by 
Weismann  to  be  absolutely  conUnuaug  from 
the  present  generation  back  to  the  earliest 
generations  of  living  things;  it  was  abso- 
lutely distinct  from  the  somatoplasm  of  the 
body  and  the  latter  could  never  become 
germ-plasm ;  it  was  almost  perfectly  stable, 
undergoing  practically  no  changes  except 
such  as  came  from  the  mixing  of  different 
kinds  of  germ-plasm  (amphimixis)  in  sex- 
ual reproduction. 

These  views  as  to  the  nature  of  the  germ- 
plasm  underwent  some  modification  as  the 
result  of  criticism.  Weismann  was  forced 
to  admit  that  the  distinctness  and  stability 
of  the  germ  plasm  were  not  absolute,  but 
in  spite  of  all  criticism  he  was  able  to  main- 
tain that  the  germ-plasm  was  relatively  very 
distinct  from  other  plasms  and  very  stable 
in  organization,  and  this  is  now  admitted  by 
all  persons  acquainted  with  the  subject. 

His  views  as  to  the  separateness  of  soma- 
toplasm and  germ-plasm,  of  body  cells  and 
germ  cells,  and  the  mortality  of  the  former 
and  potential  immortality  of  the  latter,  led 
him  to  regard  organisms  in  which  this  dis- 
tinction does  not  exist  (many  protozoa  and 
protophyta)  as  potentially  immortaL  Witfi 
a  keenness  of  insight  which  was  not  appre- 
ciated at  the  time,  but  which  has  been  con- 
firmed by  recent  work,  he  reasoned  that 
''conjugation  like  food  and  oxygen  may  be 
conditions  of  life,  but  immortality  does  not 
rest  on  the  magic  of  conjugation  any  more 


than  on  food  or  oxygen."  Again  he  antici- 
pated the  most  recent  opinions  when  he 
held  that  death  is  not  a  necessary  correla- 
tive of  life,  but  rather  the  result  of  higher 
differentiation.  In  short,  as  Mlnot  said, 
"Death  is  the  price  we  pay  for  our  differ- 
entiation. "  On  the  other  hand,  his  attempt 
,to  explain  the  origin  of  death  as  a  direct 
adaptation  due  to  selection  was  probably 
a  mistaken  one. 

As  to  the  location  of  the  germ-plasm  in 
the  sex  cells  Weismann  maintained  that  it 
was  to  be  found  in  the  chromatic  substance 
of  the  nucleus.  He  held  that  the  chromo- 
somes ("idants")  were  composed  of 
smaller  units,  the  chromomeres  ("ids"), 
and  that  the  latter  were  composed  of 
"determinants"  or  inheritance  units,  while 
the  most  elementary  units  of  life  he  called 
"biophores."  Both  chromosomes  and 
chromomeres  are  visible  structures  of  the 
cell.  Determinants  and  biophores  are  ultra- 
microscopic  in  size,  but  recent  work  on 
heredity  and  development  has  shown  that 
there  is  good  evidence  of  the  existence  of 
such  units.  All  recent  work  in  genetics  is 
based  upon  the  hypothesis  that  there  are 
units  or  factors  or  determiners  in  germ 
cells  which  condition  the  development  of 
adult  characters,  and  though  there  may  be 
minor  differences  between  these  determiners 
of  modem  genetics  and  the  determinants  of 
Weismann,  no  one  can  fail  to  note  the 
genetic  connection  and  the  family  resem^ 
blance  between  the  two. 

His  prediction  on  purely  a  priori  grounds 
that  one  of  the  maturation  divisions  in  the 
formation  of  the  egg  and  sperm  should  be  a 
"reduction  division"  whereby  the  chromo- 
somes of  the  sex  cells  should  be  reduced  to 
half  the  number  present  in  the  somatie 
cells,  whereas  all  other  cell  divisions  should 
be  "equation  divisions"  in  which  the 
chromosomes  should  divide  equally,  was  al- 
most as  brilliant  an  example  of  scientific 
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prophecy  as  was  the  prediction  of  the  exist- 
ence of  the  planet  Neptone. 

Similarly  Weismann's  assumption  that 
the  determinants  are  arranged  in  a  linear 
series  in  the  chromosomes  finds  strong  sap- 
I)ort  in  the  newest  and  most  striking  dis- 
coveries in  this  field,  in  which  Morgan  is 
able  to  locate  at  different  points  along  the 
length  of  a  chromosome  the  determiners  of 
many  developed  characters. 

Finally  there  is  at  present  universal 
agreement  to  the  declaration  of  Weismann 
that  no  purely  epigenetic  theory  of  heredity 
is  possible,  though  for  many  years  even 
this  was  hotly  contested.  When  one  recalls 
the  storm  of  opposition  which  was  called 
forth  by  his  book  on  ''The  Germ-Plasm*' 
the  present  acceptance,  at  least  in  principle, 
of  his  major  propositions  can  not  be  viewed 
in  any  other  light  than  as  a  triumph  for 
his  theory  and  a  tribute  to  the  insight,  fore- 
sight and  constructive  ability  of  Weismann. 

As  a  result  of  his  theory  of  heredity 
Weismann  was  led  to  investigate  the  gen- 
erally accepted  doctrine  of  the  inheritance 
of  acquired  characters.  He  carried  on  ex- 
tensive experiments  in  order  to  learn 
whether  mutilations  of  parents  through 
many  generations  were  ever  inherited  by 
offspring;  he  investigated  many  supposed 
cases  of  the  inheritance  of  such  characters, 
and  as  a  result  of  this  work  he  was  led  to 
deny  altogether  the  possibility  of  the  inher- 
itance of  acquired  characters,  and  he  chal- 
lenged the  world  to  furnish  any  satisfactory 
proof  of  such  inheritance.  This  work  of 
Weismann 's  called  forth  a  tremendous 
amount  of  discussion  and  a  relatively  small 
amount  of  direct  observation  and  experi- 
ment, and  for  several  years  it  appeared  as 
if  no  progress  whatever  was  being  made 
toward  the  solution  of  this  great  question, 
so  full  of  importance,  not  merely  for  the 
biologist,  but  also  for  the  practical  breeder 
and  indeed  for  the  human  race.    But  grad- 


ually there  has  grown  up  a  clearer  under- 
standing of  the  problem  and  of  what  is 
meant  by  ''inherited"  and  "acquired'* 
characters,  and  gradually  this  dead-lock  of 
opinions  is  breaking  up.  Now  we  recog- 
nize that  inherited  characters  are  those 
whose  distinctive  or  differential  causes  are 
in  the  germ  cells,  while  acquired  characters 
are  those  whose  differential  causes  are  en- 
vironmental. No  one  to-day  believes  that 
the  developed  or  somatic  characters  of  an 
organism  are  transmitted  to  the  next  gen- 
eration. To-day  the  problem  of  the  inher- 
itance of  acquired  characters  is  merely  this : 
Can  changes  in  the  environment  change  the 
constitution  of  the  germ-plasm  so  as  to  pro- 
duce changes  in  subsequent  generations? 
No  one  now  asks  whether  changes  in  devel- 
oped characters  may  be  transmitted  to 
descendants,  as  was  generally  done  before 
Weismann 's  work,  for  it  is  generally  recog- 
nized that  sdmatic  characters,  whether  in- 
herited or  acquired,  are  not  transmitted 
from  generation  to  generation,  the  only 
thing  which  is  transmitted  being  the  germ- 
plasm.  Weismann  admitted  in  his  later 
writings  that  the  germ-plasm  might  be 
modified  to  a  limited  extent  by  certain  en- 
vironmental conditions,  but  he  held  that 
such  changes  of  the  germ-plasm  led  to  gen- 
eral and  unpredictable  changes  in  future 
generations  which  might  be  wholly  different 
from  those  somatic  changes  in  the  parents 
which  were  directly  produced  by  such  en- 
vironment. This  view  is  now  widely  ac- 
cepted. 

Thus  while  Weismann 's  views  on  this 
subject  underwent  certain  changes  in  the 
course  of  his  long  life,  the  opinions  of  his 
opponents  have  undergone  so  much  greater 
and  more  important  changes  that  it  may  be 
truly  said  that  in  the  matter  of  the  inher- 
itance or  non-inheritance  of  acquired  char- 
acters the  greater  portion  of  the  scientific 
world  has  come  to  Weismann 's  position. 
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Finally,  mention  must  be  made  of  Weia- 
mann'a  theory  of  evolution  which  waa  a 
direct  outgrowth  of  hia  theory  of  heredity. 
He  maintained  that  evolution  mnat  depend 
npon  an  evolution  of  the  germplaam  and 
that  thia  waa  brought  about  chiefly,  if  not 
entirely,  by  the  mixture  of  different  kinda 
of  germ-plaama  (amphimixia)  in  the  union 
of  the  aex  oella.  There  la  no  doubt  that 
many  variationa  are  produced  by  amphi- 
mixia, but  in  general  theae  combinationa  of 
germ-plaama  are  not  actual  fnaiona;  new 
combinationa  of  inheritance  units  are  pro- 
duced,  but  not  new  units,  and  usually  these 
new  combinationa  aplit  up  in  subsequent 
generations  according  to  Mendelian  rules, 
so  that  such  temporary  combinationa  of 
different  germ-plasms  do  not  usually  lead 
to  permanent  modification,  or  to  evolution, 
of  the  germ-plaam.  On  the  other  hand,  it 
is  probable  that  Weismann  underestimated 
the  possible  influence  of  environment  in 
producing  changes  in  the  germ-plasm  and 
hence  its  influence  on  evolution ;  at  least  it 
does  not  seem  possible  at  preaent  to  explain 
the  origin  of  many  inherited  mutations 
except  by  the  influence  of  changed  envinm- 
ment  upon  the  developing  germ  oella. 

In  his  belief  in  natural  selection  Weis- 
mann out-Darwined  Darwin  or  any  of  the 
Darwiniana.  Darwin  dealt  only  with  the 
survival  of  individuals  or  races  in  the  atrug- 
gle  for  existence  and  waa  always  inclined 
to  assign  a  good  deal  of  weight  to  the  influ- 
ence of  environment  in  producing  new 
races.  Weismann  would  not  admit  the 
existence  of  any  other  factor  of  evolution 
than  selection  and  he  extended  thia  prin- 
ciple from  individuals  or  persona  ("per- 
sonal selection")  to  organs  and  tissues 
(**histonal  selection")  and  even  to  germ- 
inal units  such  as  determinants  and  bio- 
phores  ( *  *  germinal  selection  " ) .  By  means 
of  an  assumed  struggle  for  nutriment  be- 
tween different  determinants  he  belieyed 


that  the  weaker  ones  would  toid  to  grow 
still  weaker  and  to  disappear,  while  the 
stronger  ones  would  increase  in  strength 
until  they  reached  such  importance  that 
they  were  checked,  or  increased,  l^  per- 
sonal aelection.  And  by  a  similar  struggle 
between  different  biophores  he  showed  that 
the  quality  of  a  determinant  would  be 
changed.  By  meana  of  this  highly  ingeni- 
oua  but  purely  formal  and  hypothetical 
system  he  waa  able  to  explain  the  degenerar 
tion  and  disappearance  of  useless  parts  of 
an  organism  and  the  concordant  modifiear 
tion  of  many  different  parts  in  the  course 
of  evolution. 

Of  all  his  theories  those  which  grew  out 
of  his  belief  in  the  *' Omnipotence  of  Selec- 
tion "  have  found  least  confirmation  in  sub- 
sequent work.  The  mutation  theory  of 
de  Vries  has  come  in  to  modify  in  certain 
important  respects  the  theory  of  Darwin, 
and  the  work  of  Johannsen,  Jennings,  Pearl 
and  others  has  shown  that  even  ''personal 
selection"  has  little  or  no  influence  in 
creating  new  lypes.  And  yet  we  have  not 
seen  the  end  of  the  selection  doctrine.  The 
elimination  of  the  unfit  is  still  the  only 
natural  meana  of  accounting  for  fitness  in 
organisms,  and  we  may  well  ponder  these 
words  of  Weismann  in  the  preface  of  his 
last  book: 

Althoagh  I  maj  have  erred  in  manj  single  ques- 
tions whieh  the  future  will  have  to  determine,  in 
the  foundation  of  my  ideae  I  have  oertainlj  not 
erred.  The  selection  principle  controls  in  fact  aU 
categories  of  life  units.  It  does  not  create  the 
primary  variations,  but  it  does  determine  the  paths 
of  development  which  these  follow  from  beginning 
to  end,  and  therewith  all  differentiations,  aU  ad- 
vances of  organisation,  and  finally  the  general 
course  of  development  of  organisms  on  our  earth, 
for  everything  in  the  living  world  rests  on  adapta- 
tion. 

Clear  thinking  is  necessary  in  the  ad- 
vance of  science  as  well  as  fine  technique, 
and  Weismann  has  demonstrated  to  a  more 
or  less  scornful  world  the  importance  of 
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braicfl  as  well  as  of  hands  and  eyes  in  the 
discovery  of  trafh.  It  does  not  fall  to  the 
lot  of  any  man  to  make  no  mistakes,  and  in 
this  respect  Weismann  was  only  human. 
But  it  has  fallen  to  the  lot  of  few  men  to  do 
BO  much  work  of  lasting  value  and  to  have 
so  profound  an  influence  on  his  day  and 
generation  as  was  true  of  August  Weis- 
mann. The  spirit  of  his  life  and  work  may 
be  summed  up  in  the  beautiful  words  with 
which  he  closes  his  essay  on  ''Life  and 
Death**: 

After  all  it  is  the  quest  after  perfect  tmth,  not 
its  possession,  that  falls  to  our  lot,  that  gladdens 
US,  fills  up  the  measure  of  our  life,  nay!  hallows  it 

Edwin  G.  Coneun 

Pbincbton  Univxbsitt, 
January,  1915 


TBE  PLACE  OF   WISDOM  IN  THE  STATE 
AND  IN  EDUCATION^ 

Bo  soon  as  men  get  to  discuss  the  importanee  of 
a  thing,  they  do  infallibly  set  about  arranging  it, 
facilitating  it,  forwarding  it,  and  rest  not  till  in 
some  approximate  degree  they  have  accomplished 

it. — Cablylk. 

This,  doubtless,  is  a  true  statement;  the 
difficulty  is,  however,  to  persuade  men  of 
the  importance  of  a  thing.  We  come  to 
persuade  you.  As  an  association  we  are 
now  eighty-four  years  old:  our  main  pur- 
pose has  been  to  obtain  a  more  general  at- 
tention to  the  objects  of  science  and  a  re- 
moval of  any  disadvantages  of  a  public 
kind  which  impede  its  progress — ^let  me  also 
add,  its  application  to  culture  and  to  the 
public  service. 

By  holding  meetings,  year  after  year,  in 
the  principal  towns  of  the  British  Isles,  the 
association  has  at  least  brought  under  notice 
the  fact  that  science  is  a  reality,  in  so  far 
as  this  can  be  testified  to  by  several  hun- 
dreds of  its  votaries  meeting'  together  each 

iFrom  an  address  to  the  Educational  Science 
Section  of  the  British  Association  at  Melbourne, 
by  Professor  Henry  E.  Armstrong,  F.B.S.,  The 
Central  Technical  Gollege,  London. 


year  to  consider  seriously  and  discuss  the 
progress  of  the  various  departments.  On 
the  whole,  dilettanti  have  had  little  share 
in  our  debates.  The  association  has  already 
carried  the  flag  of  knowledge  outside  our 
islands,  thrice  to  Canada  and  once  to  South 
Africa;  now,  at  last,  we  make  this  great 
pilgrimage  to  your  Australian  shores ;  still 
we  are  at  home.  What  message  do  we  bring 
with  ust 

In  1847,  when  this  city  was  but  an  insig- 
nificant town,  it  was  visited  by  an  English- 
man who  afterwards  became  eminent  not 
only  in  science,  but  also  as  a  literary  man — 
Thomas  Henry  Huxley;  he  was  then  sur- 
geon on  board  the  surveying-ship  Rattle- 
snake. In  1848  Huxley  visited  Sydney, 
and  there  met  the  gracious  lady,  only  re- 
cently deceased,  who  became  his  wife.  In 
after  years  he  achieved  a  great  reputation 
on  account  of  his  services  to  education. 

Lecturing  in  London  in  1854,  he  defined 
science  as  "trained  and  organized  common 
sense'' — ^a  definition  often  quoted  since; 
none  could  be  more  apposite,  though  it  must 
be  remembered  that  "conunon  sense,"  after 
all,  is  but  an  uncommon  sense. 

A  few  years  later,  in  a  public  lecture  at 
South  Kensington,  Huxley  spoke  to  the 
following  effect: 

The  whole  of  modem  thought  is  steeped  in  sci* 
ence;  it  has  made  its  way  into  the  works  of  onr 
best  poets  and  even  the  mere  man  of  letters,  who 
affects  to  ignore  and  despise  science,  is  uncon- 
sciously impregnated  with  her  spirit  and  indebted 
for  his  best  products  to  her  methods.  I  believe 
that  the  greatest  intellectual  revolution  mankind 
has  yet  seen  is  now  slowly  taking  place  by  her 
agency.  She  is  teaching  the  world  that  the  ulti- 
mate court  of  appeal  is  observation  and  experi- 
ment and  not  authority;  she  is  teaching  it  the 
value  of  evidence;  she  is  creating  a  Arm  and  liv- 
ing faith  in  the  existence  of  immutable  moral  and 
physical  laws,  perfect  obedience  to  which  is  the 
highest  possible  aim  of  an  intelligent  being. 

But  of  all  this  your  old  stereotyped  system  of 
education  takes  no  note.  Physical  science,  its 
methodic  its  problems  and  its  diifienlties,  will  meet 
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the  poorest  boj  at  every  tani|  and  yet  we  edu- 
cate him  in  snch  a  manner  that  he  shall  enter  the 
world  as  ignorant  of  the  existence  of  the  methods 
and  facts  of  science  as  the  day  he  was  bom.  The 
modern  world  is  full  of  artillery:  and  we  turn  oar 
children  out  to  do  battle  in  it  equipped  with  the 
shield  and  sword  of  an  ancient  gladiator. 

Posterity  toUl  cry  shame  ontu  if  we  do  not  rem- 
edy this  deplorable  state  of  things.  Nay,  if  we 
live  twenty  years  longer^  owr  own  consciences  wiU 
cry  shame  on  us. 

These  words  were  uttered  in  1861.  Now, 
after  more  than  fifty  years,  not  twenty, 
merely,  we  still  go  naked  and  unashamed 
of  our  ignorance:  seemingly,  there  is  no 
conscience  within  us  to  cry  shame  on  us. 
I  have  no  hesitation  in  saying  that,  at  home, 
at  all  events,  whatever  your  state  here  may 
be,  we  have  done  but  little  through  edu- 
cation to  remedy  the  condition  of  public 
ignorance  which  Huxley  deplored.  In 
point  of  fact,  he  altogether  underrated  the 
power  of  the  forces  of  ignorance  and  in- 
difference; he  failed  to  foresee  that  these 
were  likely  to  grow  rather  than  to  fall  into 
abeyance.  In  England,  what  I  will  venture 
to  term  the  Oxford  spirit  still  reigns 
supreme — ^the  spirit  of  the  literary  class — 
the  medieval  spirit  of  obscurantism,  which 
favors  a  backward  rather  than  a  forward 
outlook. 

Wherein  was  Huxley  out  in  his  forecast! 
In  1861  the  claim  of  science  was  already 
strong,  but  think  what  has  been  done  since 
that  time — what  we  can  now  assert  of  its 
conquests !  In  the  interval,  even  within  my 
recollection,  the  whole  of  our  ironclad  fleet 
has  been  created,  rifled  cannon,  smokeless 
powder  and  dynamite  have  been  introduced, 
and  this  last,  in  combination  with  the  dis- 
covery of  the  causes  of  yellow  fever  and 
malaria,  has  made  the  Panama  Canal  pos- 
sible, an  entirely  revolutionary  work  of 
man's  interfering  hands.  The  Oreai 
Eastern^  which  could  not  be  launched  at 
first  on  account  of  her  size — as  a  lad,  I  saw 
her  sticking  in  the  stocks — ^was  always  a 


failure,  because  she  was  outside  the  fashion 
of  her  time,  yet  has  given  rise  to  a  host  of 
ocean  leviathans  of  far  larger  size;  the 
steam-turbine  has  entered  into  rivalry  with 
the  reciprocating  steam-engine;  cold  stor- 
age has  revolutionized  ocean  transport,  so 
that  fresh  food  can  be  carried  from  this 
continent  to  remote  England  and  Europe. 
Electricity,  then  a  puling  infant,  is  grown 
to  giant  size;  not  only  have  we  deep-sea 
telegraphy  and  mechanical  speech  in  the 
form  of  the  phonograph  and  telephone,  but 
wireless  communication,  the  electric  light, 
electric  transmission  of  power,  electric  trac- 
tion— even  the  waterfalls  of  the  world  are 
tamed  through  the  turbine  and  made  sub- 
servient to  our  will  for  motive  purposes  or 
in  the  production  of  temperatures  border- 
ing on  those  of  solar  heat,  by  means  of 
which,  too,  we  can  draw  food  for  plants,  at 
will,  from  our  atmosphere,  by  combining  itEi 
constituents  into  the  form  of  a  fertilizer. 
The  use  of  oil-fuel  in  the  internal-combus- 
tion engine  has  been  made  possible  and,  in 
a  few  short  years,  our  streets  have  been 
cleared  of  horse  conveyances  and  crowded 
with  motor- vehicles ;  such  engines  are  com- 
ing into  use  everywhere  and  have  enabled 
us  successfully  to  perform  the  feat  which 
Daedalus  vainly  attempted — ^we  even  talk  of 
flying  from  New  York  to  London,  across  the 
vast  Atlantic,  to  spend  the  week-end.  The 
cyanide  process  has  been  introduced  into 
gold-mining  and  is  enabling  us  to  unearth 
a  fabulous  wealth ;  a  vast  array  of  gorgeous 
colors  has  been  produced,  and  Dame  Nature 
so  outwitted  that  we  make  indigo  and  mad- 
der out  of  the  tar  which  in  old  days  was  put 
only  upon  fences;  Pasteur's  work  has  made 
Listerism  possible,  so  that  nothing  is  now 
beyond  the  surgeon's  art  and  bacteriology 
is  become  the  handmaid  of  preventive  medi- 
cine and  sanitary  science;  not  only  paper, 
but  a  silk  is  made  artificially  from  wood- 
pulp  and  the  finest  of  scents  are  conjured 
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out  from  all  but  waste  materials.  A  multi- 
tude of  other  discoYeries  of  practical  value 
might  be  referred  to. 

Not  so  long  ago,  when  scientific  research 
was  spoken  of,  the  cry  was  always,  Cui  bono? 
What's  the  good  of  it  all?  Now,  no  one 
has  the  patience  to  listen  to  a  recital  of  the 
benefits  accruing  to  mankind  from  its 
operation;  for  all  the  achievements  I  have 
referred  to  are  not  the  work  of  mere  in- 
ventors, but  primarily  the  outcome  of  scien- 
tific discovery:  thus  our  modem  command 
of  electricity  is  very  largely  traceable  to 
the  labors  of  the  great  philosopher  Faraday, 
who  worked  in  an  ill-lighted  and  cramped 
laboratory  in  the  Boyal  Institution  in 
Albemarle  Street,  London,  with  no  other 
object  than  that  of  contributing  to  the  ad- 
vancement of  knowledge. 

Perhaps  the  greatest  of  all  the  scientific 
achievements  of  our  time  remains  to  be 
mentioned — ^the  promulgation  of  the  doc- 
trine of  evolution  by  Charles  Darwin.  Pew, 
perhaps,  can  realize  what  this  means  for 
mankind,  the  intellectual  advance  it  con- 
stitutes— ^that  through  it  we  have  at  last 
acquired  full  intellectual  freedom  and  the 
belief  that  it  rests  with  ourselves  alone 
rightly  to  order  our  lives;  that  by 'it  all 
dogmas  have  been  undermined. 

Science  is  come  into  being  and  has  pros- 
pered only  since  freedom  of  thought  was 
secured :  on  no  other  terms  can  it  be.  It  is 
well  that  we  should  bear  this  in  mind.  The 
growth  of  numbers  and  of  democracy  may 
well  involve  a  restriction  of  freedom  in 
all  directions — ^none  are  so  intolerant  as 
the  ignorant. 

If  in  science,  to-day,  we  have  something 
unknown  to  former  civilizations,  what  is  its 
influence  to  be  on  the  future  of  the  world, 
in  particular  on  the  future  of  the  white 
people  t  If  we  are  not  to  suffer  the  rise 
and  fall  which  all  previous  civilizations 
have  passed  through — ^rather  let  me  s^y,  if 


the  period  of  our  fall  is  to  be  retarded 
beyond  the  period  our  forerunners  enjoyed, 
it  will  be  solely  because  we  wield  and  use 
the  powers  science  has  put  into  our  hands : 
not  so  much  those  of  abstract  science,  but 
the  broad  wisdom  which  the  proper  culti- 
vation of  science  should  confer;  hence  it  is 
that  I  desire  to  urge  the  absolute  impor- 
tance of  giving,  through  science,  a  place  to 
the  cultivation  of  wisdom  in  the  state  and 
therefore  in  education. 

Clearly,  two  new  forces  are  at  work  in 
the  world:  not  science  alone,  but  also  a 
broad  and  altruistic  socialism,  both  the 
outcome  of  the  intellectual  freedom  man 
has  acquired  since  the  deposition  of  the 
churches.  The  one  is  gradually  leading  us 
to  base  our  actions  upon  knowledge  and  to 
be  practical  through  the  use  of  theory;  the 
other  is  leading  us  gradually,  though  slowly, 
to  have  eonsideration  for  one  another,  to 
recognize  how  helpless  are  the  majority, 
how  greatly  they  stand  in  need  of  the 
guidance  of  the  few  who  are  capable  of 
leading.  But  we  shall  need  to  order  our 
socialism  by  science  to  make  it  a  wise 
socialism.  The  signs  are  only  too  numer- 
ous that  a  wave  of  political  despotism  may 
come  over  us.  Either,  as  time  goes  on,  sci- 
ence will  be  more  and  more  of  service  in 
guiding  the  social  machine — or  that  ma- 
chine will  perish,  from  the  very  complexity 
of  its  organization  and  the  inability  of  the 
units  to  understand  their  place,  to  under- 
stand the  need  of  subordinating  their  indi- 
vidual inclinations  to  communal  interests; 
most  important  of  all,  to  understand  their 
inability  to  recognize  and  require  compe- 
tent leadership — for  science  is  aristocratic 
in  its  tendencies :  indeed,  I  shall  claim  that 
real  science — ^wisdom — ^is  for  the  very  few. 

With  all  the  marvelous  growth  of 
achievement  to  which  I  have  referred,  there 
has  been  no  proportionate  growth  of  public 
intelligence.    Our  admiralty,  and  to  a  far 
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leas  extent  our  war  offiee,  have  called  sci- 
ence into  their  service,  but  our  public  de- 
partments generally  will  have  none  of  it. 
Even  the  elements  of  an  understanding  of 
the  methods  of  science  are  not  thought  to  be 
essential  to  the  education  of  a  civil  servant ; 
such  knowledge  is  not  required  even  in  the 
highest  branches  of  the  Indian  service — ^no 
politician  is  for  one  moment  supposed  to 
need  it :  we  are  governed  almost  entirely  by 
the  literary  spirit. 

The  spirit  of  the  age,  in  fact,  is  in  no 
way  scientific,  though  ease  and  comfort  are 
now  provided  on  an  unprecedented  scale 
through  the  agency  of  science,  the  engineer 
acting  as  chief  interpreter.  Why  do  we 
still  go  naked  and  unashamed  of  our  igno- 
rance of  '^  science  "t  One  main  reason  is 
that  the  party  in  power  is  unscientific ;  but 
at  bottom,  I  believe,  the  difSculty  is  a  far 
greater  one  and  probably  innate  in  our  dis- 
position. It  can  not  well  be  supposed  that 
man  is  by  nature  disposed  to  be  scientific. 
The  scientific  fraternity,  at  any  time,  are, 
and  probably  always  will  be,  but  a  small 
party — a  set  of  freaks,  sports  from  the 
multitude.  They  think  and  talk  in  a  lan- 
guage of  their  own,  as  musicians  do.  The 
multitude  may  listen  to  them  at  times,  with 
more  or  less  of  pleasure,  as  they  do  to  music ; 
but  it  is  impossible,  and  probably  alwsys 
will  be  impossible,  for  the  many  to  appre- 
ciate the  methods  and  results  of  the  scien- 
tific worker.  Science,  in  reality,  is  a  form 
of  art,  and  true  artists  are  never  numer- 
ous ;  moreover,  it  is  admitted  that  they  are 
bom — ^like  Topsy,  they  must  grow,  for  they 
are  not  to  be  made  in  numbers.  Our  schools 
are  for  the  most  part  in  literary  hands :  and 
it  would  almost  appear  that  literary  and 
scientific  interests  are  antagonistic,  so  un- 
sympathetic has  been  the  reception  ac- 
corded to  science  by  the  schools. 

Parenthetically,  let  me  here  deny  the 
accusation  not  infrequently  made  by  liter- 
ary writers  that  the  scientific  fraternity  are 


tr3ring  to  oust  literary  studies  from  the 
schools.  Nothing  could  be  further  from 
the  truth.  We  are  always  craving  for 
better  literary  training;  our  complaint  is 
that  the  methods  and  subject-matter  of 
literary  training  are  far  from  being  prop- 
erly developed  and,  especially,  that  English 
is  neglected  in  the  schools.  Huxley  stated 
the  real  situation  in  saying, 

Science  and  literature  axe  not  two  things,  but 
two  tides  of  the  same  thing. 

The  rise  of  science  is  due  to  the  intro- 
duction of  the  experimental  method.  Mr. 
Balfour,  in  arguing,  as  he  has  done  recently, 
that  science  rests  upon  many  unprovable 
postulates  and  therefore  does  not  differ  in 
method  from  metaphysics,  has  made  asser- 
tions which  can  not  be  allowed  to  pass  as 
correct  True  science  rests  wholly  upon 
fact  and  upon  logic :  all  else  is  mere  provi- 
sional hypothesis — a  garment  we  are  pre- 
pared to  put  aside  at  any  moment  if  cause 
be  shown.  We  are  well  aware  that  human 
nature  is  aways  intervening  to  spoil  our 
work ;  it  is  human  to  err  and  false  doctrine 
may  easily  occupy  the  attention  for  a  time, 
but  we  are  fully  conscious  of  our  limita- 
tions and  prepared  to  admit  them,  whilst 
we  feel  that  we  are  ever  advancing  towards 
security  of  knowledge. 

The  method  of  science,  indeed,  is  the 
method  of  the  Chancery  Court — ^it  involves 
the  collection  of  all  available  evidence  and 
the  subjection  of  all  such  evidence  to  the 
most  searching  examination  and  cross- 
examination.  False  evidence  may  be  ten- 
dered and  for  the  time  being  accepted;  but 
sooner  or  later  the  perjury  is  discovered. 
Our  method,  in  fact,  goes  beyond  that  of 
the  courts:  we  are  not  only  always  pre- 
pared to  reconsider  our  judgments,  but 
always  searching  for  fresh  evidence;  we 
dare  to  be  positive  only  when,  time  after 
time,  the  facts  appear  to  warrant  a  definite 
conclusion.    But  there  are  few  instances  in 
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which  we  have  traveled  so  far.  The  New* 
tonian  theory  of  gravitation,  the  Daltonian 
theory  of  atoms,  are  two  striking  examples 
of  generalizations  which  fit  all  the  facts,  to 
which  there  are  not  known  exceptions; 
should  any  exception  be  met  with  we  should 
at  once  doubt  the  sufSciency  of  such 
theories.  In  cases  such  as  Mr.  Balfour  has 
discussed — the  problems  of  metaphysics 
and  of  belief — experiment  and  observation 
are  impossible :  we  can  only  resort  to  specu- 
lative reasoning;  our  belief,  if  we  have  one, 
is  necessarily  founded  upon  intangibilities 
and  desires. 

There  was  a  door  to  which  I  found  no  key: 
There  was  a  veil  past  which  I  eonid  not  see; 
Some  little  talk  awhile  of  Me  and  Thee 
There  seemed — and  then  no  more  of  Thee  and  Me. 

The  awful  problem  before  us  at  the  pres- 
ent time  is  to  decide  which  direction  we 
will  take,  to  what  extent  and  in  what  way 
we  have  the  right  to  teach  things  which 
transcend  our  knowledge ;  the  way  in  which 
truth  lies  may  be  clear  to  some  of  us,  but 
can  never  be  to  the  majority.  Those  who 
wrap  up  such  matters  in  a  tangle  of  words 
are  not  helpful,  to  say  the  least.  However 
mellifluous  the  terms  of  Bergsonian  philos- 
ophy may  be,  they  do  not  bear  analysis 
when  the  attempt  is  made  to  interpret 
them;  their  effect  is  merely  sensuous,  like 
that  of  cathedral  music. 

But  in  order  that  she  may  lead,  science 
must  herself  set  an  unimpeachable  example 
— ^far  too  much  that  is  now  taught  under 
the  guise  of  science  is  pure  dogma ;  in  fact, 
the  philosophy  of  the  schools  is  mostly 
dogma.  The  true  legal  habit  of  mind  is 
insufSciently  cultivated  and  but  rarely 
developed  even  among  scientific  workers — 
our  logic  is  too  often  imperfect.  In  sci- 
ence, as  in  ordinary  life,  party  politics  run 
high  and  scientific  workers  are  usually,  for 
the  time  being,  party  politicians.  We  are 
too  often   crass  specialists,   always  very 


human:  indeed,  whatever  the  lines  along 
which  evolution  has  taken  place,  they  can 
not  well  have  been  such  as  to  favor  in  any 
considerable  degree  the  development  of  the 
proclivities  which  distinguish  the  scientific 
inquirer:  time  after  time,  doubtless,  he  has 
been  knocked  on  the  head. 

The  difficulties  under  which  science 
labors  in  our  schools  are  partly  internal^ 
partly  external.  Tradition  and  the  typt 
of  mind  of  the  average  teacher  favor  set 
lessons  and  literary  study  by  blocks  of 
learners;  the  extra  cost  of  the  work  is  con* 
siderable,  wiien  the  expense  of  the  special 
requirements  is  taken  into  account;  more 
time  and  more  individual  effort  are  de- 
manded both  from  teacher  and  from 
taught;  freedom  is  hampered  by  the  need 
of  considering  the  requirements  of  external 
examinations;  finally,  the  universities  have 
done  but  little  to  help,  and  though  the 
schools  have  more  or  less  unwillingly  recog- 
nized that  there  is  some  value  in  scientific 
studies,  in  consequence  of  the  persistent 
demands  men  such  as  Huxley  have  made, 
more  especially  because  it  is  seen  that  there 
is  money  in  them,  none  the  less  there  is  still 
no  real  demand  for  them  on  the  part  of  tiie 
public.  Of  this  and,  in  fact,  of  nearly  aU 
the  real  problems  of  education,  the  public 
are  too  ignorant  to  be  judges. 

Having  been  more  than  forty  years  not 
only  a  teacher,  but  also  a  student  of  stu- 
dents and  of  teachers,  of  educational  meth- 
ods, and  of  the  conditions  under  which 
teaching  is  carried  on,  I  have  been  led  to 
form  very  definite  opinions,  the  more  so  as 
I  have  been  able  to  regard  the  problems  not 
only  from  the  pedagogic  side,  but  also  from 
that  of  the  chemist  and  biologist — ^with 
some  knowledge  of  the  mechanism. 

My  view — ^and  it  is  one  that  I  desire  to 
press  to  a  logical  conclusion — ^is  that  we 
must  recognize  that  human  ability  is  not 
merely  a  limited  quantity,  but  that  it  varies 
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enormously  not  only  in  quantity,  but  also 
in  quality :  the  human  orchestra  contains  a 
great  variety  of  instruments  differing  in 
tone  and  range,  but  nature,  like  man, 
makes  few  instruments  of  superlative  excel- 
lence,  a  vast  number  of  veiy  poor  quality 
and  only  a  moderate  proportion  of  service- 
able type.  If  science  can  tell  us  anything, 
it  is  that  the  democratic  and  republican 
ideal  of  equality  is  the  verier  moonshine — 
a  thing  that  never  has  been  and  never  will 
be.  And  education  can  do  very  little  to 
alter  the  state  of  affairs :  it  can  not  change 
the  instrument,  at  most  it  can  develop  its 
potentialities,  and  it  may  easily,  by  careless 
handling,  do  damage  to  the  woridng  parts. 
To  take  a  special  case,  of  interest  at  the 
moment,  no  contention  is  less  to  be  justified, 
I  believe,  than  that  which  has  been  put 
forward  frequently,  of  late  years,  on  behalf 
of  women — ^that  their  disabilities  are  in  no 
small  measure  due  to  the  fact  that  we  have 
neglected  their  education:  give  them  time 
to  educate  themselves  and  they  will  be  as 
men  in  all  things.  Years  ago,  at  our  Stock- 
port meeting,  I  ventured  to  express  the 
difference  by  saying  that  woman  is  not 
merely  female  man,  but  in  many  respects 
a  different  animal :  the  two  sexes  have  neces- 
sarily been  evolved  to  fulfil  different  pur- 
poses. Nothing  is  more  instructive  in  the 
history  of  modem  educational  progress  than 
the  fact  that  women  have  asked  merely 
for  what  men  have:  at  the  universities  they 
have  attended  the  men's  courses;  not  one 
single  oouise  have  they  demanded  on  their 
own  account.  Higher  teaching  in  relation 
to  domestic  science  so-ealled  has  only  been 
thought  of  very  recently  and  mainly  be- 
cause men  have  urged  its  importance.  Most 
serious  and,  I  believe,  irreparable  injury 
is  being  done  to  women,  in  London  espe- 
cially, by  forcing  them  to  undertake  the 
same  studies  and  to  pass  the  same  univer- 
sity examinations  as  the  men:  and  the 


damage  is  done  to  the  race,  not  merely  to 
individuals,  as  the  effect  of  education, 
whether  direct  or  indirect,  is  clearly  to 
diminish  the  fertility  of  the  intellectual. 
Some  day,  perhaps,  when  the  present  wave 
of  selfishness  has  passed  over  us,  a  rational 
section  of  women  will  found  a  woman's 
university  where  women  can  be  taught  in 
ways  suitable  to  themselves  without  injury 
to  themselves.  In  saying  these  things,  of 
course,  I  am  laying  myself  open  to  the 
charge  of  narrowness — in  deprecation  I 
can  only  say,  that  what  we  are  pleased  to 
call  education  is,  for  the  most  part,  so  futile 
in  substance  and  in  its  results  that  I  shall 
not  mind  in  the  least  if  I  am  accused  of 
decrjring  it:  in  my  opinion,  we  shall  aU  be 
better  without  most  of  it,  men  and  women 
alike.  So  far  as  so-called  intellectual  edu- 
cation is  concerned,  learning  to  read  seems 
to  me  to  be  the  one  thing  worth  doing:  at 
present  it  is  the  thing  most  neglected  in 
schools. 

To  develop  a  rational  system,  we  need 
to  take  into  account  man's  past  history  and 
to  apply  evolutionary  and  biological  con- 
ceptions. Education,  as  we  know  it  and 
practise  it,  after  all  is  a  modem  supersti- 
tion— something  altogether  foreign  to  the 
nature  of  the  majority  of  mankind;  it  is 
based  on  the  false  assumption  that  we  can 
all  be  intellectual ;  whereas  most  of  us  can 
only  use  our  hands.  But  the  schools  neglect 
hands  and  attempt  the  impossible  by  trying 
to  cultivate  non-existent  wits.  Man  is 
doubtless  pretty  much  what  he  was,  and  it 
is  useless  trying  to  make  of  him  what  he 
has  never  been. 

We  are  seeking  to  educate  all.  What 
does  this  meanf  Practically  that  we  are 
seeking  to  teach  all  to  read.  But  when  they 
have  learned,  what  are  the  majority  to  read 
—what  will  they  care  to  readt  At  tiie 
schools  for  young  gentlemen,  the  reading 
taught  hitherto  has  been  mostly  the  reading 
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of  Latin  and  Greek.  We  know  the  result — 
the  number  of  persons  above  school  age 
who  can  and  do  read  either  language  is 
negligible.  Some  of  ns  learn  French, 
scarcely  any  learn  German,  Spanish  is  all 
but  neglected :  when,  therefore,  we  visit  the 
Continent  of  Europe  or  South  America  we 
can  only  mumble  a  few  words  of  the  lan- 
guage of  the  country,  and  usually  allow  the 
foreigner  we  visit  to  speak  broken  English 
for  us:  few  of  us  read  his  literature. 

The  vain  attempt  is  made  to  put  us  in 
touch  with  the  past,  but  no  real  effort  is 
exerted  to  bring  us  into  contact  with  the 
present.  We  have  not  yet  taught  English 
in  our  higher  schools,  but  are  beginning  to 
think  of  doing  so — to  this  end,  we  are 
urging  that  attention  be  paid  to  so-called 
classical  literature,  forgetting,  of  course, 
that  for  the  most  part  this  was  written  for 
grown-ups  and  not  as  food  for  babes  of 
school  age. 

The  difSculty  is  still  greater  in  the  case 
of  those  who  have  only  passed  through  the 
elementary  schools — ^the  literature  that  will 
appeal  to  most  of  these  will  be  very  limited 
in  scope.  Our  newspapers  show  pretty 
clearly  what  will  go  down :  not  much — ^but 
it  represents  what  is  going  on  in  life.  In 
London,  when  the  theaters  are  under  dis- 
cussion, it  is  often  said  that  people  want  to 
be  amused,  not  instructed;  to  cudgel  our 
dull  brains  is  a  dull  business  to  most  of 
us.  It  seems  to  me  that  this  doctrine  should 
be  applied  more  than  it  is  in  the  schools. 
At  all  events,  we  shall  do  well  to  remember 
the  words  of  the  wise  pundit  in  Budyard 
Kipling's  ''Kim":  ** Education — greatest 
blessing  when  of  best  sorts — otherwise  no 
earthly  use." 

To  discover  the  best  sort  for  each  sort  of 
student  is  our  difficulty — ^who  will  do  it! 
Here  comes  my  point.  Not  the  present  race 
of  schoolmaster  or  of  educational  authority. 
By  placing  classical  scholars  in  charge,  we 


seem  unconsciously  to  have  selected  men 
of  one  particular  type  of  mind  for  school 
service — ^men  of  the  literary  type ;  and  this 
type  has  been  preferred  for  nearly  all 
school  posts,  mainly  because  no  other  type 
has  been  available,  this  being  the  chief 
product  of  our  universities.  Such  men,  for 
the  most  part,  have  been  indifferent  to  sub- 
jects and  methods  other  than  literary — ^I 
verily  believe  not  because  they  have  been 
positively  antagonistic  or  lacking  in  sym- 
pathy, but  rather  because  of  their  negative 
antagonism :  of  an  innate  inability  to  appre- 
ciate the  aims  and  methods  of  any  other 
school  of  thought  than  their  own,  especially 
on  account  of  their  entire  ignorance  of  the 
experimental  method.  I  believe,  moreover, 
that  the  difference  is  fundamental  and  tem- 
peramental, not  to  be  overcome  by  training. 
Oxford,  owing  to  the  bait  of  its  classical 
scholarships,  seems  to  have  attracted  an 
entirely  peculiar  type  of  ability  and  to 
stand  alone  in  consequence;  at  Cambridge, 
owing  to  the  hold  obtained  by  mathematics, 
the  field  has  been  divided,  but  the  mathe- 
matician, in  his  way,  is  often  as  unprac- 
tical by  nature  as  the  classic;  fortunately, 
of  late  years,  owing  to  the  rise  of  the  medi- 
cal school  and  that  of  natural  science,  other 
elements  have  been  introduced  and  the  uni- 
versity has  a  future  of  infinite  promise  in 
consequence,  if  it  will  but  realize  that  its 
primary  function  is  to  inculcate  wisdom 
rather  than  to  give  purely  professional 
training. 

Sympathy  is  only  begotten  of  under- 
standing; the  literary  type  of  mind  appar- 
ently does  not  and  can  not  sympathize  with 
the  practical  side  of  modern  scientific  in- 
quiry, because  it  has  neither  knowledge  of 
the  methods  of  experimental  science  nor  the 
faintest  desire  for  such  knowledge. 

We  need  a  more  practical  type  of  mind 
for  our  schools.  Pessimist  though  I  may 
appear  to  be,  having  watched  with  close 
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attention,  all  my  life,  the  great  struggle 
that  has  been  going  on  in  and  between 
schools — Shaving  had  the  great  good  fortune 
also  myself  to  be  one  of  the  early  woi^ers 
in  the  province  of  technical  education,  and 
haying  been  associated  with  the  develop- 
ment of  one  of  the  greatest  of  our  board- 
ing schools  (Christ's  Hospital) — ^I  am^  of 
course,  aware  that  very  great  progress  has 
been  made,  and  am,  in  every  way,  hopeful 
of  the  future  in  store  for  those  who  are  un- 
affected by  present  prejudices.  In  my 
experience,  the  men  to  whom  the  progress 
has  been  due  have,  in  all  cases,  been  trained 
in  a  broader  school  than  that  of  Oxford; 
the  few  escapes  from  Oxford  who  have  been 
successful  reformers  have  been  the  excep- 
tions which  prove  the  rule,  as  they  have 
shown  themselves  to  be  gifted  with  prac- 
tical instincts:  to  such  men  the  Oxford 
literary  training  hss  been  of  extreme  value. 
Oxford  will  not  gain  its  full  value  until  all 
types  of  ability  are  represented  in  fair  pro- 
portion by  its  students,  not  one  almost  ex- 
clusively. When  this  step  is  taken,  the  in- 
cubus of  the  Oxford  spirit  will  no  longer  be 
upon  us :  it  will  then  be  possible  for  us  to 
regard  education  as  ''a  preparation  for 
life" — a  formula  often  used  but  usually 
honored,  hitherto,  in  the  breach,  rarely  if 
ever  in  the  observance,  in  our  schools. 

There  must  be  no  misunderstanding. 
The  representatives  of  literary  training  rely 
chiefly  on  a  past  into  which  it  is  well  not  to 
look  too  closely  and  must  always  work  with 
borrowed  capital  in  the  days  to  come:  our 
side  has  no  distant  past  worth  speaking  of, 
but  is  hopeful  of  a  glorious  future,  in  that 
it  will  always  be  adding  to  its  knowledge; 
we  desire  to  do  their  party  all  possible  jus- 
tice, and  shall  ever  be  in  need  of  their 
assistance  and  more  than  grateful  for  the 
service  they  render  us ;  but  it  must  be  war 
to  the  knife  if  they  will  not  recognize  that, 
in  a  progressive  age,  they  can  not  lead  any 


longer,  that  we  shall  decline  to  put  up  in 
future  with  the  conceit  and  narrowness  of 
outlook  of  the  classical  scholar. 

The  argument  I  have  applied  to  the 
teacher  is  equally  applicable  to  the  tau^^t — 
boys  and  girls,  indeed  students  generally, 
are  of  different  types;  they  have  different 
orders  of  ability  and  can  not  be  treated  as 
if  all  were  alike.  In  the  beginning,  we  may 
tempt  them  with  all  sorts  of  scholastic  diet, 
but  only,  in  the  main,  in  order  to  discover 
their  aptitudes ;  when  tiiese  are  found,  they 
should  be  the  main  line  of  attack.  In  say- 
ing this,  I  am  not  arguing  in  favor  of 
extreme  specialization,  but  against  time 
being  wasted  in  attempting  the  impossible. 
Some  of  us  can  learn  one  thing,  others  an- 
other :  the  schools  try  to  force  too  many  into 
one  mould.  It  is  essential  that  we  should 
try  to  lay  certain  foundations,  but  useless  to 
proceed  when  we  find  that  some  of  them 
can  not  be  laid. 

This  doctrine  is  applicable  especially  to 
the  selection  of  scholars  and  to  the  train- 
ing of  teachers  and  of  evening-class  stu- 
dents. We  select  our  scholars  almost  en- 
tirely by  literary  tests— the  result  is  that 
we  select  persons  of  literary  aptitude  rather 
than  those  gifted  with  practical  ability  for 
every  kind  of  service:  like  necessarily 
breeds  like.  By  insisting  on  '^grouped 
courses"  we  too  often  oblige  students  to 
take  up  subjects  to  which  they  are  incapa- 
ble of  paying  attention  with  profit:  most 
of  us,  probably,  have  found  out  that  there 
are  many  subjects  which  we  simply  can  not 
learn,  try  as  we  may. 

My  own  experience  with  students  hae 
satisfied  me  that  they  not  only  vary  in  abil- 
ity, but  that  the  different  classes  are  of  very 
different  types  of  mind :  the  engineer  tends 
to  be  constructive,  but  not  analytical;  the 
analytical  introspective  habit  of  mind  is 
more  highly  developed  in  the  chemist;  the 
biologist  rarely  has  mathematical  proclir- 
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itieB.  It  18  useleaB  to  attempt  to  teach  all  in 
the  same  way,  and  many  dan  learn  only 
very  little. 

The  explanation  of  Huxley's  failure  to 
forecast  the  future  of  science  lies,  appar- 
ently, in  the  fact  that  men  generally  are  not 
attuned  to  her  ways.  I  am  inclined  to 
think  that  the  ''mere  man  of  letters"  wiU 
continue  to  ignore  and  despise  science — ^he 
will  lack  the  peculiar  mental  capacity  to 
assimilate  scientific  teaching.  Only  the 
few  will  rise  to  a  proper  understanding  of 
the  mysteries  and  be  masters  of  their  sub- 
jects, though  many  may  be  trained  to  be 
skilful  mechanics. 

The  extent  to  which  the  multitude  can 
receive  instruction  is  a  matter  of  primary 
importance.  If,  as  Huxley  has  said,  the 
greatest  intellectual  revolution  mankind 
has  yet  seen  is  now  slowly  taking  place  by 
the  agency  of  science — ^if  she  be  teaching 
the  world  that  the  ultimate  course  of  appeal 
is  observation  and  experiment,  not  author- 
ity ;  teaching  it  the  value  of  evidence :  then 
must  we  strive  to  teach  all,  in  some  meas- 
ure, what  constitutes  evidence,  what  ob- 
servation and  experiment  are. 

I  believe  much  can  be  done  in  this  direc- 
tion, having  made  the  attempt  with  hun- 
dreds of  unwilling  students  in  my  time, 
students  of  engineering  who  had  not  only 
made  up  their  minds  that  they  were  not 
going  to  learn  chemistry  as  it  was  not  their 
subject,  but  were  incapable  of  ever  entering 
into  the  spirit  of  the  work — one  of  my  sons 
was  amongst  them.  At  an  early  period, 
having  realized  that  it  was  useless  to  waste 
my  time  and  theirs  in  the  struggle,  and 
that  it  would  not  help  them  in  the  long  run, 
to  give  them  chemical  tips  which  they  lacked 
the  sense  to  appreciate  and  to  apply,  I 
made  up  my  mind,  therefore,  that  it  was 
desirable  instead  to  develop  any  detective 
or  inventive  spirit  that  might  be  in  them, 
so  advised  them  to  read  detective  stories 


instead  of  a  text-book  and  ask  themselves 
what  the  stories  taught  them :  how  the  detec- 
tives set  to  work.  Their  attention  was 
secured  by  urging  them  also  to  think  what 
would  be  their  position,  later  in  life,  when 
they  were  called  upon  to  act  for  themselves 
and  to  get  new  knowledge  for  themselves, 
if  they  had  not  learned  to  think  for  them- 
selves. We  have  then  set  them  to  work  to 
solve  a  series  of  problems  in  the  laboratory. 
The  course,  in  fact,  was  a  combined  labo- 
ratory-lecture course,  the  lectures  being  on 
and  always  subsequent  to  the  laboratory 
work.  In  not  a  few  cases,  in  after  years, 
when  I  have  met  old  students,  they  have 
told  me  spontaneously  that,  much  as  they 
had  objected  to  the  pressure  put  upon  them,, 
our  insistence  on  their  learning  to  do  some- 
thing themselves  had  proved  to  be  of  ex- 
treme value.  Long  experience  has  con- 
vinced me  that  any  one  who  has  once 
learned  to  make  simple  measurements  and 
observations  and  to  ask  and  answer  a  defi- 
nite question  experimentally  is  on  a  differ- 
ent mental  and  moral  plane  from  that  occu- 
pied by  those  who  have  had  no  such 
training. 

Such  teaching  is  possible  even  in  ele- 
mentary schools — given  competent  teach- 
ers ;  but  a  new  race  of  teachers  will  be  re- 
quired to  carry  the  work  into  effect,  should 
it  be  decided  to  make  the  attempt  at  all 
generally. 

The  great  mistake  that  has  been  made 
hitherto  is  that  of  attempting  to  teach  the 
elements  of  this  or  that  special  branch  of 
science :  what  we  should  seek  to  do  is  to  im- 
part the  elements  of  scientific  method  and 
inculcate  wisdom,  so  choosing  the  material 
studied  as  to  develop  an  intelligent  appre- 
ciation of  what  is  going  on  in  the  world. 
It  must  be  made  clear  in  eveiy  possible 
way,  that  science  is  not  a  mere  body  of  doc- 
trine, but  a  method :  that  its  one  aim  is  the 
pursuit  of  truth. 
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If  we  are  to  progress  in  these  matters,  a 
system  must  soon  be  developed  which  is 
broader  and  better  than  that  under  which 
we  now  muddle  along — at  present  the  real 
problems  of  education  are  all  but  neglected; 
even  if  the  official  mind  were  capable  and 
desirous  of  promoting  progress,  the  woric  of 
administering  rules  and  regulations — of 
keeping  the  machine  going — is  so  great  that 
no  time  is  left  for  thought. 

We  have  seen  the  error  of  our  ways  suffi- 
ciently to  give  up  pa3anent  by  results,  and 
are  all  but  ashamed  that  we  were  ever  mis- 
led by  Robert  Lowe  to  adopt  such  a  soul- 
killing  policy.  But  none  the  less  our  entire 
educational  system  is  still  in  the  grips  of 
commercialism,  and,  in  this  respect,  as  a 
nation,  we  stand  alone,  I  believe.  Scholar- 
ships, prizes  of  one  kind  or  another,  exami- 
nations are  the  perpetual  feast  of  British 
education.  Examinations,  in  fact,  are  a 
regularized  and  very  lucrative  branch  of 
industry — ^mostly  in  the  hands  of  certain 
firms  who  diplomatically  shelter  themselves 
under  the  egis  of  this  or  that  educational 
body;  but  the  universities  are  the  greatest 
sinners.  Valuable  as  examinations  may  be 
within  certain  narrow  limits  and  for  cer- 
tain definite  purposes,  there  is  little  doubt 
that  our  general  ignorance  is  in  no  small 
degree  determined  by  our  worship  of 
the  examination  fetish.  So  long  as 
the  system  prevails,  the  education  of  our 
youth  will  not  be  in  accordance  with  either 
their  capacity  or  their  requirements,  but  on 
lines  corresponding  to  those  by  which  prize 
cattle  are  raised  for  show — ^they  will  be 
trained  to  develop  some  specially  catching 
point. 

The  examinations  are  an  inheritance  from 
the  literary  rule.  It  is  possible  to  test  on 
paper  whether  a  man  be  **well  read,*'  but 
faculty  as  distinct  from  capacity  can  not  be 
so  determined.  What  is  worse,  by  forcing 
students  to  commit  a  large  body  of  doctrine 


to  memory,  the  attention  becomes  fixed 
merely  upon  what  others  have  done  and 
little  time  or  inclination  is  left  them  to  ae- 
quire  a  knowledge  of  method — ^the  faculty 
of  thinking  for  themselves  and  applying 
their  knowledge.  No  class  suffers  more 
seriously  than  medical  students  under  the 
system — ^their  preliminary  training  is  all 
but  entirely  didactic,  and  the  time  spent 
upon  it  all  but  wasted ;  we  need  not  wonder 
that  medicine  has  made  so  little  advance, 
the  practitioners  being  in  no  way  trained 
in  the  use  of  scientific  method. 

To  improve  our  sys^tem  we  need  to  get 
rid  of  our  blind  British  belief  in  ''men  of 
a£Fain,"  especially  in  the  ''man  of  busi- 
ness," so-called,  really  the  man  of  com- 
merce, as  persons  capable  of  ordering  every- 
body's  affairs  and  everybody's  business. 
The  commercial  man,  the  financier  or  the 
lawyer,  would  never  think  of  calling  us  in 
to  manage  his  proper  business — ^why  should 
he  be  thought  competent  to  manage  ours! 
Results  show  that  he  is  not,  as  my  argument 
in  this  address  would  lead  us  to  expect 
would  be  the  case. 

No  one  will  seek,  for  one  moment,  to 
minimize  the  progress  made  or  fail  to  recog- 
nize that  infinite  credit  is  due  to  those  who 
have  controlled  the  work  of  education  thus 
far;  hitherto,  however,  progress  has  been 
made  in  providing  accommodation  and  get- 
ting scholars  to  school  and  college :  the  art 
of  teaching  has  made  no  corresponding 
advance — nor  will  it,  I  believe,  until  the 
onus  is  cast  more  directly  upon  the  teachers 
and  they  are  forced  to  exercise  greater  fore- 
thought in  the  direction  of  collective  action 
— ^until  they  are  placed  in  a  xx)6ition  to  be 
sole  managers  of  their  own  affairs  and 
called  upon  to  row  together  as  entirely 
self -chosen  crews.  At  home,  excepting  at 
our  ancient  universities,  ''governing 
bodies"  are  paramount  everywhere — ^not 
the  teachers;  and  too  often  the  sense  of 
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responsibility  and  power  of  initiative  of  the 
teacher  are  further  diminished  by  the  inter- 
position of  a  principal,  who  may  be  a  man 
of  all  affairs  except  that  in  hand — ^the  work 
of  teaching. 

If  the  conclusion  at  which  I  have  arrived 
be  correct — ^that  science  is  not  for  the  multi- 
tude and  can  never  be  generally  appre- 
ciated or  even  fashionable — ^in  view  of  the 
part  which  it  is  clearly  destined  to  play  in 
education  and  in  daily  lif  e,  on  account  of 
its  infinite  and  far-reaching  influence  upon 
our  well-being — ^the  responsibility  cast  upon 
the  few  representatives  of  science  is  very 
great;  in  support  of  our  civilization  and  in 
order  that  wisdom  may  prevail  more  gen- 
erally, they  must  oi^anize  its  forces  effec- 
tively. 

Whilst  individuality  is  the  mainspring 
of  scientific  progress,  collective  action  is 
required  to  provide  full  and  proper  opi)or- 
tunity  for  the  workers  and  to  promote  the 
success  of  their  inquiries.  At  present,  scien- 
tific workers  are  organized  merely  for  the 
purpose  of  providing  means  of  publishing 
the  results  of  their  studies,  in  no  way  either 
for  defence  or  offence ;  our  societies  are  not 
effective  even  for  the  purposes  of  debate 
and  criticism.  Thus,  our  chief  English 
scientific  society,  consisting  of  some  500 
members  representative  of  all  the  various 
branches  of  physical  and  biological  sci- 
ence, is  little  more  than  a  rabble — ^its  fel- 
lows are  such  individualists  that  scarce  half 
a  dozen  of  us  can  ever  agree  to  work  seri- 
ously together  for  a  common  purpose,  and 
the  irresistible  infiuence  we  might  exercise 
if  we  could  be  unanimous  as  to  our  objec- 
tive is  lost  to  the  community.  Most  unfor- 
tunately, the  society  has  no  infiuence  what- 
ever either  on  political  or  on  public  opin- 
ion ;  it  makes  no  attempt  either  to  guide  the 
public  or  to  give  dignity  and  importance 
to  the  cause  of  science  in  the  eyes  of  the 
community.    Its  meetings  are  dull,  and  its 


belated  publications  by  no  means  represent 
the  scientific  activity  of  its  fellows.  The 
presidents  of  the  society  have  too  often  been 
appointed  at  an  age  when  the  propagandii^ 
spirit  is  no  longer  paramount,  when  they 
have  no  particular  scientific  message  left 
in  them  to  deliver.  And  they  occupy  the 
chair  too  long ;  this  arises  chiefly  from  the 
fact  that  however  clear  each  one  of  us  may 
be  that  individually  he  is  fully  competent 
to  hold  the  office,  we  aU  agree  in  finding 
some  objection  to  every  name  that  is  sug- 
gested; to  overcome  this  difficulty  a  short 
tenure  is  desirable,  so  that  the  compliment 
can  be  paid  and  encouragement  given  to 
the  various  sciences  in  turn;  no  one  should 
be  appointed  to  such  an  office  who  is  more 
than  sixty  to  sixty-five  years  old,  as  most  of 
us  have  used  up  our  ideas  and  have  lost  our 
virility  by  that  age.  The  other  officers  also 
hold  their  positions  too  long,  but  members 
of  the  council  have  far  too  short  a  life — 
consequently  all  the  power  is  centered  in 
the  official  body;  attempts  that  have  been 
made  to  organize  the  whole  society  in  sec- 
tions representative  of  the  various  sciences 
have  always  been  defeated  by  the  official 
party. 

Unless  our  scientific  societies  can  be  made 
more  generally  effective,  if  scientific  work- 
ers are  incapable  of  learning  lessons  from 
administrative  life,  it  stands  to  reason  that 
the  collective  interests  of  science  and  of 
the  body  scientific  must  remain  unrepre- 
sented and  unvoiced — ^to  the  great  detri- 
ment of  progress  and  of  the  public. 

Science  must  be  organized,  in  fact,  as 

other  professions  are  organized,  if  it  is  to 

be  an  effective  agent  in  our  civilization; 

the  problems  pressing  upon  us  are  of  such 

magnitude  and  of  such  infinite  importance 

that  we  can  no  longer  afford  to  be  without 

wisdom. 

Henry  E.  Aemstronq 
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TEX  SAN  FMAKCI8C0  MBBTINO   OF  THB 
AMBMICAN  PHYSICAL  SOCIBTT 

Thb  American  Physical  Society  will  unite 
with  Section  B  of  the  American  Association 
for  the  Advancement  of  Science  in  a  joint 
meeting  to  be  held  at  San  Francisco  August 
2  to  7,  1915. 

The  program  of  the  meeting  is  in  special 
charge  of  the  Pacific  Coast  Committee  of  the 
American  Association  for  the  Advancement 
of  Science  and  will  differ  somewhat  from  that 
of  ordinary  meetings.  The  presentation  of 
the  results  of  individual  research  in  short 
papers  volunteered  by  their  authors  will  be  a 
minor  feature  of  this  meeting,  but  several 
sessions  will  be  devoted  to  a  somewhat  broader 
consideration  of  the  larger  questions  of  phys- 
ics, particularly  those  which  have  engaged  the 
attention  of  Pacific  coast  workers.  At  these 
sessiona  only  papers  given  on  invitation  will 
be  presented.  One  session  will  probably  be 
devoted  to  spectroscopy  and  another  to  at- 
mospheric physics,  the  latter  in  charge  of  Pro- 
fessor W.  J.  Humphreys. 

On  Wednesday,  August  4,  the  society  will 
visit  Stanford  University  and  Professor 
Harris  J.  Kyan  will  give  demonstrations  with 
high-potential  electric  currents  in  the  new 
laboratory  especially  equipped  for  such  work. 
The  meetings  on  other  days  will  be  held  at  the 
University  of  California  at  Berkeley.  On 
Friday  the  officers  of  the  Physical  Society  will 
have  charge  of  a  session — or  two  if  necessary 
— at  which  ordinary  research  papers  will  be 
presented.  It  is  hoped  that  the  western  work- 
ers who  do  not  often  have  an  opportunity  to 
attend  our  meetings  may  be  conspicuous  on 
this  program  and  their  contributions  are  espe- 
cially requested.  Visiting  members  from  the 
east  are  not  urged  to  present  many  papers,  as 
time  will  be  somewhat  limited. 

Physicists  are  invited  to  attend  the  joint 
sessions  of  the  American  Mathematical  So- 
ciety and  the  American  Astronomical  Society 
at  Berkeley,  Tuesday  forenoon,  August  8. 
An  address  will  be  given  by  Professor  C.  J. 
Keyser,  of  Columbia  University,  New  York, 
on  ''The  Human  Significance  of  Mathe- 
matics,'' and  by  Dr.  Oeorge  £.  Hale,  of  Mt. 


Wilson  Solar  Observatory,  on  ''Secent  Prog- 
ress in  the  Development  of  Astronomieal  Sei- 


n 


enoe. 

An  excursion  to  Lick  Observatory  has  been 
arranged  for  Friday,  August  6,  by  the  Ameri- 
can Astronomical  Society.  The  observatory 
may  also  be  visited  on  any  day  of  the  year 
from  8  A.if.  to  sunset,  and  on  Saturday  even- 
ings by  those  arriving  before  9  o'clock.  Satur- 
day evening  visitors  have  the  privilege  of  ob- 
serving the  stars  with  the  86-inch  and  12-inch 
telescopes.  The  railway  station  for  the  Lick 
Observatory  is  San  Jose.  An  auto-stage 
leaves  San  Jose  on  six  days  of  the  weds  at 
8:80  A.M.,  stops  at  Smith  Creek  Hotel  for 
luncheon  and  reaches  the  summit  of  Mount 
Hamilton  before  noon.  The  stage  departs  at 
1:80  P.M.  and  reaches  San  Jose  before  4  p.m. 
The  round  trip  fare  for  the  individual  trip  by 
auto-stage  is  $5. 

The  director  of  the  Mount  Wilson  Solar  Ob- 
servatory extends  a  cordial  invitation  to  men 
of  science  interested  in  astronomical  and 
physical  research  to  visit  tbe  observatory 
either  before  or  after  the  San  Francisco  meet- 
ing of  the  association.  The  shops  and  labora- 
tories in  Pasadena  and  the  observatory  build- 
ings on  Mount  Wilson  will  be  open,  and  all 
phases  of  the  work  in  progress  can  be  seen. 
The  Mount  Wilson  Hotel  Company  maintains 
a  daily  auto-stage  service  between  Pasadena 
and  the  summit,  where  comfortable  accommo- 
dations for  the  night  may  be  found  at  the. 
hotel.  If  time  is  limited,  the  round  trip  from 
Pasadena  can  be  made  in  a  day.  The  auto- 
stage  leaves  the  office  of  the  company  (178  E. 
Colorado  Street)  at  9:80  A.M.,  reaching  the 
summit  at  11 :46  A.M.  On  the  return  trip  the 
stage  leaves  at  8  p.m.,  and  arrives  in  Pasa- 
dena at  4:45  p.m.    The  round  trip  fare  is  $8. 

The  director  of  Congresses  of  the  Panama- 
Pacific  Exposition  has  organixed  a  special 
convention  news  bureau  to  give  due  publicity 
to  papers  and  proceedings  of  organisations 
meeting  in  San  Francisco  and  vicinity.  This 
will  include  the  preparation,  in  advance  of 
the  meeting  of  articles  for  the  daily  press 
and  for  magazines,  reporting  each  session  for 
daily  press  and  news  agencies  and  in  some 
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cases  preparing  full  reports  of  meetings  for 
magazines. 

RAILROAD  ROUTES  AND  RATES 

From  Denver  to  San  Franciseo  and  return..  .$45.00 
From  Omaha  or  Kansas  City  and  return  . . .  50.00 
From  St.  Louis  or  New  Orleans  and  return. .  57.50 
From  Chicago  to  San  Francisco  and  return. .  62.50 
From  Detroit  to  San  Francisco  and  return. .  73.50 
From  Cincinnati  to  San  Francisco  and  return.  71.10 
From  Cleveland  to  San  Francisco  and  return.  76.20 
From  Pittsburgh  to  San  Francisco  and  re- 
turn     81.20 

From  Bnifalo  to  San  Francisco  and  return. .  83.50 
From  Washington  to  San  Francisco  and  re- 
turn    92.30 

From  Philadelphia  to  San  Francisco  and  re- 
turn     92.95 

From  New  York  to  San  Francisco  and  re- 
turn     94.30 

From  Boston  to  San  Franciseo  and  return.  .100.70 

Tickets  from  Chicago,  St.  Louis  and  similar 
territory  are  good  via  New  Orleans,  returning 
by  tbe  same  or  any  other  direct  route.  All 
rates  apply  via  Los  Angeles.  Bound  trip  tick- 
ets going  or  returning  via  Canadian  or  north- 
em  lines  through  Prince  Rupert,  Victoria, 
Vancouver,  Seattle  or  Portland,  Shasta  Boute 
(rail)  or  steamship  between  these  points  and 
San  Francisco  are  $17.50  higher  (berth  and 
meals  included  on  steamer  from  Prince  Bupert 
to  Seattle).  The  usual  stop-over  privileges 
will  be  allowed  on  both  going  and  returning 
trip.  Journey  out  may  be  taken  via  one  route 
and  return  by  another,  and  the  above  rates  are 
good  for  90  days  from  date  of  sale.  Bailroads 
participating  in  this  arrangement  include  the 
Grand  Trunk,  Canadian  Pacific,  Great  North- 
em,  Chicago,  Milwaukee  and  St.  Paul;  North- 
em  Pacific,  Southern  Pacific,  Union  Pacific, 
Denver  and  Bio  Grande,  San  Pedro,  Los 
Angeles  and  Salt  Lake,  Santa  Fe  and  Mexican 
Central.  The  Panama-California  Exposition 
at  San  Diego  is  reached  by  rail  from  Los 
Angeles  by  the  Santa  Fe  Bailway  and  trans- 
continental excursion  tickets  by  way  of  Los 
Angeles  will  include  a  trip  to  San  Diego  and 
return  without  extra  charge,  but  only  if  ar- 
rangement  far  it  is  made  at  the  time  the  trans' 
continental  ticket  is  purchased. 

Special  lines  of  steamers  advertise  passage 


between  Atlantic  and  Pacific  Coast  by  way  of 
the  Paniona  Canal  at  rates  varying  between 
$135  and  $198  (one  way). 

Stop-overs  for  side  trips  can  be  arranged 
either  going  or  returning.  Bound  trip  rate 
from  San  Francisco  to  Hawaiian  Islands  and 
return  by  either  of  several  lines  of  steamers 
from  $110  up.  Yellowstone  National  Park  is 
reached  from  Livingston  on  the  Northern 
Pacific  (to  Gardner  and  return  $3.20).  A 
six-day  trip  in  the  park  from  Gardner  costs 
$40  and  another  of  5}  days  $53.50.  Yellow- 
stone Park  may  also  be  reached  from  Ogden 
on  the  Union  Pacific  by  a  branch  to  Yellow- 
stone (round  trip  $9.25).  From  here  a  five-day 
trip  in  the  park  costs  $35  and  a  six-day  trip 

The  Yosemite  National  Park  is  reached  by 
Southern  Pacific  or  Santa  Fe  lines,  stopping 
at  Merced,  Cal.  Bound  trip  from  Merced  to 
VaUey  $18.50. 

Both  hotels  and  comfortable  camps  may  be 
found  at  the  camp.  Several  groves  of  Big 
Trees  may  be  visited  from  the  Valley.  Gne 
grove  very  much  visited  is  only  six  miles  from 
Santa  Cruz  (on  the  Southern  Pacific). 

Alaska  may  be  visited  by  steamer  trip  from 
Seattle  or  Vancouver.  Bound  trip  from 
Seattle  $66  and  up.  From  Prince  Bupert  (on 
Grand  Trunk)  a  trip  to  Alaska  may  be  made 
at  an  additional  expense  of  about  $80. 

The  Official  Hotel  Bureau  of  the  Panama- 
Pacific  International  Exposition,  with  which 
are  affiliated  about  85  per  cent,  of  the  hotels 
of  San  Francisco  and  vicinity,  guarantees  that 
the  rates  of  hotels  associated  with  the  bureau 
will  not  be  advanced  during  1915.  Schedules 
of  rates  of  the  hotels  may  be  secured  from  this 
bureau  (address.  Exposition  Building,  San 
Francisco). 

Further  information  in  regard  to  programs, 
travel  connections,  etc.,  may  be  secured  by 
addressing  Albert  L.  Barrows,  associate  secre- 
tary, American  Association  for  the  Advance- 
ment of  Science,  TTniversity  of  California 
Library,  Berkeley,  California. 

The  columns  of  Soibnce  will  contain  further 
announcements.  A.  D.  Cole, 

Secretary 
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BCIBNTIFIC  NOTES  AND  NEWS 

Thb  seventieth  birthday  of  Professor  Elie 
Ifetchnikof,  was  celebrated  in  Paris  recently, 
though  the  international  Festschrift  planned 
in  his  honor  has  been  abandoned.  At  the 
exercises  Professor  Darbouz  spoke  on  be* 
half  of  the  Paris  Academy  of  Sciences  and 
Dr.  Rouz  on  behalf  of  the  Pasteur  Institute. 

Mb.  Thomas  A.  Edison  was  given  the  degree 
of  doctor  of  science  by  Princeton  TJniversityy 
at  its  recent  commencement 

Honorary  degrees  were  conferred  at  the 
recent  commencement  of  George  Washington 
University  upon  men  of  science  as  follows: 
doctor  of  laws,  William  H.  Dall,  of  the  U.  S. 
Geological  Survey  and  the  Smithsonian  In- 
stitution, and  Otto  H.  Tittmann,  lately 
superintendent  of  the  IT.  S.  Coast  and  Geo- 
detic Survey;  doctor  of  medicine,  Shep- 
herd I.  Franz,  of  the  Government  Hospital  for 
the  Insane. 

The  University  of  Pittsburgh  has  conferred 
the  degree  of  doctor  of  science  on  Beid  Thomas 
Stewart,  professor  of  mechanical  engineering 
and  for  thirty  years  a  teacher  in  the  University 
of  Pittsburgh. 

The  Howard  N.  Potts  gold  medal  of  the 
Franklin  Institute  has  been  awarded  to  Dr. 
W.  J.  Humphreys  for  his  paper  "  The  Thunder- 
storm and  Its  Phenomena." 

Professor  Bashford  Dean,  of  Columbia 
University,  has  been  elected  an  honorary  mem- 
ber of  the  Society  Zoologique  de  France  in 
recognition  of  his  contributions  to  the  embryol- 
ogy of  vertebrates. 

The  medical  faculty  of  the  University  of 
Heidelberg  has  awarded  the  Kussmaul  medal 
and  the  prize  from  the  Kussmaul  endowment 
to  the  surgeon,  Professor  Braum  of  Zwickau. 

Professor  Hexrik  Mohn,  the  distinguished 
Norwegian  meteorologist,  has  celebrated  his 
eightieth  birthday. 

Admiral  Sir  Henrt  Jaokson,  K.C.B.,  who 
has  been  appointed  first  sea  Lord  of  the  Brit- 
ish Admiralty,  is  a  fellow  of  the  Eoyal  So- 
ciety and  is  known  for  his  researches  on  elec- 
trical physics. 

Dr.  John  R.  Murlin,  assistant  professor  of 
physiology  in  Cornell  University  Medical  Col- 


lege, New  York  City,  has  declined  the  perma- 
nent position  of  biochemist  at  the  pellagra 
hospital  of  the  U.  S.  Public  Health  Service  at 
Spartanburg,  S.  C.  He  has  also  declined  the 
professorship  of  physiology  and  physiological 
chemistry  at  Fordham  University  Medical 
School. 

With  the  aid  of  the  fund  given  to  the  uni- 
versity by  Mrs.  Amey  Richmond  Sheldon,  the 
Harvard  division  of  geology  has  sent  W.  G. 
Foye,  assistant  in  the  division,  to  FijL  In 
that  archipelago  he  will  study  the  coral  reefs, 
the  uplifted  limestones  and  the  volcanic  rodcs. 
He  will  soon  be  joined  by  W.  M.  Mann,  of 
the  Bussey  Institution  at  Harvard.  Also  as  a 
Sheldon  fellow,  Mr.  Mann  will  specially  con- 
sider the  distribution  of  organic  species  in  its 
relation  to  the  origin  of  the  islands  and  reefs. 
Their  joint  investigation  is  planned  to  last 
nine  to  twelve  months.  Another  Sheldon  fel- 
low, Sidney  Powers,  is  spending  six  months 
on  an  investigation  of  the  volcanoes  and  ig- 
neous rocks  of  the  Hawaiian  Islands. 

Dr.  Joseph  E.  Pooue,  associate  professor  of 
geology.  Northwestern  University,  sailed  on 
June  16  from  New  Orleans  for  a  three  months^ 
visit  to  Colombia,  where  he  will  carry  on  geo- 
logical studies  in  the  Andes  near  Bogota. 

Maurice  Parmelee,  who  took  the  degree  of 
doctor  of  philosophy  at  Columbia  University 
in  1909,  has  been  voted  the  Squires  prize 
by  that  university.  This  prize  is  awarded 
quinquennially  "  to  such  graduate  conducting' 
an  original  investigation  of  a  sociological 
character  as  shall  be  adjudged  most  worthy  by 
a  committee  of  award,  consisting  of  the  presi- 
dent, the  professor  of  sociology  and  one  of  the 
professors  of  political  economy.  Such  award 
shall  be  deemed  to  be  a  recognition  of  scien- 
tific ability  and  achievement,  as  well  as  an 
encouragement  of  research.^'  Mr.  Parmelee 
is  now  engaged  in  literary  work  of  a  sociolog- 
ical nature  in  New  York  City. 

Another  surgical  unit,  made  up  almost  ex- 
clusively of  Harvard  surgeons,  will  sail  from 
New  York  on  June  22  for  service  in  one  of 
the  field  hospitals  of  the  English  army. 
The  location  of  the  hospital   has  not  been 
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divulged,  but  it  is  probably  in  England. 
Most  of  the  thirty-four  members  of  the 
unit  have  been  taken  from  the  stafFs  of  the 
Boston  City  Hospital  and  the  Massachusetts 
General  Hospital,  but  a  few  have  come  from 
suburban  hospitals.  Dr.  E.  H.  Nichols,  asso- 
ciate professor  of  surgery  and  visiting  surgeon 
to  the  City  Hospital,  will  be  in  charge  of  the 
unit.  Other  senior  surgeons  are :  Dr.  William 
E.  Faulkner  and  Dr.  John  I.  Thomas,  both  of 
the  City  Hospital,  and  the  following  from  the 
Massachusetts  General  Hospital:  Dr.  Charles 
A.  Porter,  Dr.  Franklin  G.  Balch,  Dr.  Alex- 
ander Quackenboss,  Dr.  Harris  P.  Mosher,  Dr. 
Walter  J.  Dodd  and  Dr.  Eoger  L  Lee,  who  is 
professor  of  hygiene  at  Harvard. 

Fbederiok  G.  Clapp,  of  Pittsburgh,  has  re- 
cently returned  from  a  year  and  a  half  spent 
in  geological  explorations  in  China. 

The  University  of  Pennsylvania  Museum 
has  heard  from  its  expedition  to  Siberia,  under 
the  leadership  of  H.  IT.  HalL  A  letter  has 
been  received  from  him  at  Monastir,  on  the 
Yenisei  Biver,  the  first  civilized  place  reached 
after  a  long  winter  within  the  Arctic  Circle, 
between  the  Yenisei  and  the  Lena  Bivers. 
The  letter  was  dated  April  1,  and  announced 
that  the  river  would  be  open  in  two  months, 
after  which  time  he  would  start  for  the 
United  States. 

Professor  Bobert  F.  Griggs,  of  the  depart- 
ment of  botany  of  the  Ohio  State  University, 
has  left  for  Kadiak,  Alaska,  to  make  investi- 
gations for  the  National  Geographic  Society 
on  the  vegetation  of  volcanic  ash  deposited  by 
eruptions  of  Mount  Katmai.  His  study  will 
be  a  continuation  of  similar  observations 
which  he  made  during  a  trip  to  Alaska  two 
years  ago. 

The  commencement  address  at  Case  School 
of  Applied  Science  was  delivered  by  Mr.  Wil- 
liam C.  Bedfield,  secretary  of  commerce.  The 
address  before  the  Case  Chapter  of  the  Sigma 
Xi  during  commencement  week  was  delivered 
by  Mr.  Charles  F.  Brush,  on  "  Early  Becollec- 
tions  of  the  Electric  Light  Lidustry." 

At  the  April  meeting  of  the  Virginia  Chem- 
ists Club  a  telegram  was  read  from  Secretary 


Chas.  L.  Parsons,  of  the  American  Chemical 
Society,  announcing  that  the  club  had  been 
made  a  section  of  the  American  Chemical  So- 
ciety, to  be  known  as  the  "  Virginia  Section." 
Dr.  Alexander  Smith,  of  Columbia  Univer- 
sity, was  the  guest  of  honor  at  this  meeting 
and  addressed  the  club  on  *'  The  Teaching  of 
Live  Chemistry."  Dr.  Smith  was  elected  an 
honorary  member  of  the  new  section. 

Dr.  Victor  C.  Vaughan,  dean  of  the  med- 
ical faculty  of  the  University  of  Michigan, 
and  president  of  the  American  Medical  As- 
sociation, delivered  the  address  at  the  annual 
commencement  of  JefFerson  Medical  College, 
Philadelphia,  on  Jime  15,  his  subject  being 
"  A  Doctor's  Ideals." 

On  the  evening  of  June  12  Professor 
Cassius  J.  Keyser,  of  Columbia  University, 
made  the  annual  address  before  the  local  chap- 
ter of  the  Society  of  Sigma  Xi  at  the  Univer- 
sity of  Washington.  The  subject  of  the  ad- 
dress was  '' Science  and  Belig^ion,  or  the  Ba- 
tional  and  the  Superrational.^  On  June  16, 
he  delivered  the  commencement  address  at  the 
University  of  Oregon,  speaking  on  university 
ideals  as  the  light  of  life. 

It  was  stated  in  a  recent  issue  of  Soienob 
in  accordance  with  information  sent  us  that 
Professor  A.  G.  Webster  had  given  a  lecture 
at  Oberlin  College  on  ''  Business  and  Kultur." 
We  are  now  informed  that  the  title  was  "  Phys- 
ics and  Kultur." 

Dr.  John  H.  MoColloh,  seventy-two  years 
old,  professor  emeritus  of  contagious  diseases 
at  the  Harvard  Medical  School,  died  on  June  14. 

Lieut.-Col.  Charles  E.  Woodruff,  U.  S.  A., 
retired,  died  on  Jime  13,  aged  sixty-five  years, 
at  his  home  at  New  Bochelle,  N.  Y.  In  1886 
he  entered  the  United  States  navy  as  a  sur- 
geon. A  year  later  he  resigned  and  entered 
the  army  with  the  same  grade.  He  was  chief 
surgeon  of  brigade  on  General  Merritt's  stafE 
in  the  Philippines.  He  went  round  the  world 
inspecting  the  sanitation  of  foreign  army  posts 
and  later  the  sanitary  conditions  of  Germany 
and  several  other  European  countries  for  the 
United    States    government.      He    was    the 
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author  of  ''  The  Effect  of  Tropical  Light  on 
White  Men''  and  ''Ezpanrion  of  the  Baces.'' 

Dr.  Hugo  Mullbr,  F.R.S.,  past-preeident  of 
the  British  Chemical  Society,  died  on  May  23, 
aged  eighty-one  years. 

Sm  A.  H.  Chuboh,  P.R.S.,  formerly  pro- 
fessor of  chemistry  in  the  Royal  Academy  of 
Arts,  London,  died  on  May  31,  at  the  age  of 
eighty  years. 

The  death  is  announced  of  M.  Pierre  Martin, 
known  for  his  work  on  the  metallurgy  of  steeL 

Dr.  Oswald  Lohsb,  head  astronomer  in  the 
Potsdam  Astrophysical  Obseryatoiy,  has  died 
at  the  age  of  seventy-one  yearsb 

Grand  Duke  Constantine  CoNSTANTmoTrrcH^ 
who  died  on  June  15  at  the  age  of  fifty-seven 
years,  was  actively  interested  in  science  and 
letters.  He  was  at  the  time  of  his  death  presi- 
dent of  the  Imperial  Academy  of  Sciences. 

Dr.  Johannes  Sghlunck  and  Dr.  Erich 
Meyer,  geologists,  of  the  Qerman  survey,  have 
been  killed  in  the  war. 

Lead  is  one  of  the  first  metals  that  would 
naturally  be  associated  with  an  increased  con- 
sumption in  time  of  war,  and  yet  the  exports 
of  lead  from  the  United  States  to  Europe  since 
the  war  began  have  not  increased  in  propor- 
tion to  the  increase  in  exports  of  cine  and 
some  other  metals,  and  the  price  of  lead  in- 
stead of  being  enhanced  by  the  war  actually 
slumped  in  October  to  the  lowest  point 
reached  in  the  last  fifteen  years.  These  and 
other  facts  are  graphically  presented  in  the 
advance  statement  of  the  production  of  lead 
in  the  United  States  in  1914,  just  issued  by 
the  United  States  Geological  Survey.  The 
total  production  of  refined  lead  from  both  do- 
mestic and  foreign  ores  was  542,122  short 
tons,  compared  with  462,490  tons  in  1913. 
The  production  of  refined  lead  from  domestic 
ores  was  512,794  tons,  an  increase  of  100,916 
tons  over  the  record  figrures  reached  in  1913. 
Tbds  increase  was  due  chiefly  to  gains  in 
Missouri,  about  42,000  tons;  in  Idaho,  40,000 
tons,  and  in  Utah,  18,000  tons.  The  exports  of 
lead  smelted  from  foreign  ores  were  80,944 
tons  and  from  domestic  lead  ores  58,722  tons, 
a  total  of  89,666  tons,  larger  than  in  any  other 


year  since  1911,  when  the  exports  of  lead  ag- 
gregated 118,807  tons.  No  domestic  pig  lead 
had  ever  been  exported  from  the  United  States 
prior  to  1914.  Generally  the  price  of  lead  in 
this  country,  owing  to  the  tariff,  exceeds  the 
price  abroad.  Lead  smelted  in  bond  from  for- 
eign ores  is  therefore  exported  instead  of  do- 
mestic lead.  Owing  to  the  civil  war  in  Mex- 
ico the  imports  of  Mexican  ore  for  the  last 
few  years  have  been  much  smaller  than  hereto- 
fore, and  there  was  not  enough  foreign  lead 
in  the  United  States  to  sui^ly  the  demand. 
Lead  was  consistently  higher  in  London  in 
1914  than  in  New  York,  and  this,  together 
with  the  scarcity  of  Mexican  lead,  caused  the 
large  exports  of  domestic  lead. 


UNIVBBSITT    AND    EDUCATIONAL    NEWS 

Dr.  Abthub  a.  Notes,  of  the  Massachusetts 
Institute  of  Technology,  is  to  become  a  mem- 
ber of  the  faculty  of  the  Throop  College  of 
Technology,  Pasadena,  OaL,  for  a  portion  of 
the  coming  academic  year,  and  for  one  half  of 
the  time  in  succeeding  years,  beginning  with 
1916-17,  thia  arrangement  having  beoi  made 
possible  by  a  gift  of  $10,000  for  the  equipment 
of  a  physical  chemistry  laboratory,  and  the  en- 
dowment of  this  laboratory  in  a  sum  yieldini^ 
$10,000  annually  for  its  support  This  labo- 
ratory is  to  be  located  in  a  new  chemistry 
building,  which  b  expected  to  be  built  durin|[f 
the  coming  academic  year. 

Professor  Robert  L.  Saokett,  formerly  of 
the  civil  engineering  school  of  Purdue  Uni- 
versity, Lafayette,  Ind.,  has  been  appointed 
dean  of  the  engineering  school  of  Pennsyl- 
vania State  College.  Professor  Sackettt  su4s 
ceeds  Professor  John  Price  Jackson,  who  is 
now  commissioner  of  labor  for  the  state  of 
Pennsylvania. 

At  the  laboratories  of  the  New  York  Post^ 
graduate  Medical  School  and  Hospital,  Dr. 
Ward  J.  MacNeal  has  been  appointed  director 
to  succeed  Dr.  Jonathan  Wright^  resigned. 
The  following  promotions  have  been  made: 
Dr.  Morris  S.  Fine  to  be  adjunct  professor  of 
pathological  chemistry;  Dr.  Biehard  M. 
Taylor  to  be  adjunct  professor  of  pathology; 
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Dr.  Paul  A.  Scfaule  to  be  lecturer  in  bac« 
teriology. 

Dr.  Florrnoe  Peebles,  of  Bryn  Mawr,  has 
been  appointed  professor  of  biology  in  New- 
comb  College,  Tulane  IJniyersity,  New  Orleans. 

Assistant  Professor  Harold  A.  Eterstt,  of 
the  department  of  naval  architecture  and  ma- 
rine engineering  of  the  Massachusetts  Insti- 
tute of  Technology,  has  been  appointed  to  the 
position  of  professor  of  marine  engineering  in 
the  post-graduate  department  of  the  United 
States  Naval  Academy  at  Annapolis. 

"Hesry  Josef  Quatle  has  been  promoted  to 
a  full  professorship  of  entomology  in  the  citrus 
experiment  station  and  graduate  school  of  trop- 
ical agriculture  of  the  University  of  California. 

Mr.  H.  Soott,  of  Trinity  College,  Cam- 
bridge, has  been  appointed  curator  in  entomol- 
ogy in  the  university. 


DISCUSSION  AND  CORBESPONDBNCE 

THE  fundamental  EQUATION  OF  ME0HANI08  AGAIN 

To  THE  Edftor  OF  SoiENOE :  I  havc  followed 
with  the  utmost  interest  the  correspondence  in 
Science  on  the  proper  method  of  teaching  the 
relation  between  force,  mass  and  acceleration, 
and  have  heretofore  refrained  from  adding  to 
the  discussion.  I  am  mindful  that  there  must 
be  many  readers  of  Scienob  who  have  not  had 
any  advanced  courses  in  mechanics,  but  who 
are  trying  to  present  to  their  students  this 
equation,  adaptable  to  any  system  of  units,  in 
a  way  that  does  not  seem  artificial.  The  diffi- 
culty of  teaching  this  properly  to  students 
who  have  had  little  practical  experience,  and 
no  occasion  to  do  any  amount  of  computing, 
and  who  will  probably  not  go  beyond  their  first 
course  in  physics,  must  be  api>arent  to  all.  At 
the  risk  of  being  hisse^  out,  I  beg  your  leave 
to  state  a  method  often  used,  and  which  I 
have  always  found  very  successful  with  my 
classes  at  Wells  College. 

I  follow  a  program  very  much  like  that  out- 
lined by  Gk>rdon  S.  Fuloher  in  your  issue  of 
April  30.  I  teach  the  dependence  of  accelera- 
tion on  force,  using  the  same  mass,  etc;  and 
set  up  equations  in  the  form  of  proportions. 
The  combined  equation  would  then  be 


Then  following  a  method  similar  to  that  used 
in  books  on  geometry  in  the  treatment  of  the 
area  of  a  rectangle,  I  say  that  we  may  take  as 
our  imit  of  force  that  force  which  gives  to 
unit  mass  a  unit  acceleration.  Then  numer- 
ically P=iMA;  if  the  unit  of  mass  be  the 
gram,  and  of  acceleration,  the  cm.  per  sec.  per 
sec.,  then  the  unit  of  force  is  called  the  dyne. 
All  equations  in  which  a  force  is  computed  by 
multiplying  a  mass  by  its  acceleration,  would 
g^ve  the  answer  in  dynes.  But  the  dyne  is 
inconveniently  smalL  A  more  natural  unit  is 
the  weight  of  a  kilo.  To  obtain  the  force  ex- 
pressed in  the  larger  unit,  *'  we  divide  the  an- 
swer expressed  in  the  smaller  units  by  the 
number  of  the  smaller  units  contained  in  the 
larger  unit"  Then  I  go  on  to  explain  that  this 
procedure  of  taking  natural  units  is  very  com- 
mon: one  person  is  head  and  shoulders  above 
another,  a  certain  type  of  tree  is  about  twioe 
the  height  of  a  man,  etc.  If  you  multiply  the 
number  of  square  yards  in  a  floor  by  the  price 
(in  cents)  of  one  square  yard  of  carpet,  and 
you  want  the  answer  in  dollars,  divide  by  the 
number  of  cents  in  a  dollar. 

It  is  easy,  then,  to  go  over  to  the  British 
system,  in  which  we  have  but  an  artificial 
analogue  of  the  dyne.  Let  us  fetch  that  back- 
ward baby,  the  poundal,  into  the  room  for  an 
inspection,  at  least  long  enough  to  learn  that 
the  weight  of  a  pound  is  32  poundals.  Then 
remembering  that,  for  instance,  centripetal 
force,  =mv^/r,  is  in  absolute  units,  we  get 
that  force  in  pounds'  weight  by  dividing  by  32. 

I  have  little  sympathy  for  those  who  '^  in- 
flict" on  their  students  such  absurd  ideas  as 
that  we  measure  sugar,  stones  or  anything 
else  in  one  kind  of  pounds,  but  use  a  different 
pound  when  we  find  the  force  necessary  to 
accelerate  that  mass.  And  the  idea  of  a  grav- 
ital  is  equally  bizarre. 

As  for  the  metric  system,  I  am  almost  dis- 
couraged at  the  conservatism  of  this  progres- 
sive (!)  nation.  It  is  perfectly  true  that  it 
would  involve  a  large  expense  to  change  our 
manufacturing  machinery  to  conform  to  the 
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metric  standards,  but  this  could  happen  slowly. 
Now  that  so  much  is  said  of  scientific  man- 
agement, have  the  owners  of  large  plants  ever 
taken  the  trouble  to  estimate  the  time  spent 
by  their  computers  on  account  of  our  adher- 
ence to  an  archaic  system?  While  abroad,  I 
bought  me  a  carpenter's  rule  in  the  metric 
system,  and  use  this  in  my  shop  except  when  I 
have  to  use  machinery  built  on  the  British 
system.  I  make  fewer  mistakes,  and  have  far 
less  difficulty  in  reading  a  metric  rule  than 
one  graduated  to  sixteenths  of  an  incL 

The  metric  system  has  the  advantage  in 
classes  in  physics  that  we  can  spend  most  of 
our  time  on  physics,  and  comparatively  little 
on  arithmetic,  and  perhaps  our  pupils  may  help 
to  demand  the  metric  system  as  the  universal 
standard.  Paul  F.  Gaxhr 

FBYhUDM  WINTERINO  ON  00NIFBB8  ABOUT 
WASHINOTOK,    D.    0. 

The  fact  that  certain  Psyllidn  spend  the 
winter  upon  conifers  is  well  known,^  but  little 
has  been  put  on  record  concerning  this  habit 
in  the  United  States.  In  the  vicinity  of 
Washington  five  species  of  Psyllids  abundantly 
winter  on  Pintu  virgintana.  I  have  more  than 
once  taken  all  five  on  the  same  day.  On  a 
bright  day  they  are  very  active,  hopping  quite 
as  vigorously  as  in  summer.  The  list  includes 
Livia  maculipennis  Fitch,  L,  vermUis  Fitch, 
Aphalara  calthw  Linn.,  Trioza  lalicU  ICally, 
and  T.  tripunctata  Fitch.  The  true  food  plant 
or  host  on  which  these  species  breed  in  no 
case  is  pine,  the  conifer  being  used  only  as  an 
alternate  food  plant  and  winter  shelter.  The 
habit  of  resorting  to  conifers  is  not  restricted 
to  the  cold  season,  however,  as  the  records 
show.  Livia  vemalis  has  been  taken  on  pine 
in  June,  July  and  September,  also,  Aphalara 
calthw  in  April,  and  Trioza  tripunctata  in 
April,  May  and  June. 

These  Psyllids  occur  on  Pinus  twda  also, 
and  to  some  extent  on  Juniperua  virginiana. 
Another  species  of  Psyllid — Paehypsylla  c- 
mamma  Riley— occurs  from  October  to  Feb- 
ruary at  least  upon  juniper  and  hemlock. 

Wintering  specimens  of  two  of  these  species 

iSee  especially  Beuter,  O.  M.,  "Hemipteren- 
Fauns  der  Palaesrktischen  coniferen,''  1908. 


of  PsyllidflB  differ  in  appearance  from  the 
summer  forms.  In  Aphalara  caltha  the  colors 
are  more  pronounced  in  winter  specimens, 
and  in  Trioza  salicia  many  individuals  taken 
at  this  season  are  notably  more  pruinose  than 
the  summer  form. 

Besides  psyllids,  a  variety  of  other  insects 
resort  to  pines  in  winter.  They  include  leaf- 
hoppers  of  the  genera  Empoasca,  Erythroneura, 
Balclutha,  and  Idiocerus,  the  cercopid,  (72a9- 
toptera,  and  the  Heteroptera,  Lygus  pratensis 
Linn.,  and  Piesma  cinerea  Say.  Aradus  ctn- 
namometu  Panz.  occurs  on  these  trees  through- 
out the  year.  The  assemblage  of  winter  guests 
on  pine  includes  also  small  sawflies,  and  other 
hymenoptera,  numerous  diptera,  especially 
ChironomidsB,  and  a  few  beetles  and  spiders. 
By  beating  conifers,  scaling  off  bark,  search- 
ing through  fallen  leaves,  and  sifting,  I  have 
made  as  numerous  and  varied  a  catch  on  many 
a  winter's  day,  as  I  have  on  some  days  during 
the  more  favored  season.  I  may  mention  that 
I  sought  in  vain  for  Psyllids  on  pines  in  Maine 
in  early  March,  getting  only  diptera  and 
spiders. 

W.  L.  MoAteb 


SCIENTIFIC  BOOKS 

Medicine  in  China.     By  the  China  Medical 

Commission  of  the  Rockefeller  Foundation. 

New  York,  1914. 

This  volume,  containing  113  pages  including 
the  appendices,  is  a  summary  of  the  investiga- 
tions of  Chinese  medicine  by  a  commission 
appointed  by  the  Bockefeller  Foundation  early 
in  1914.  The  commission  consisted  of  Presi- 
dent Judson,  of  the  University  of  Chicago; 
Koger  S.  Greene,  consul-general  of  the  United 
States  at  Hankow;  Dr.  F.  W.  Peabody,  of  the 
Harvard  Medical  Schg^l,  and  G^rge  Baldwin 
McKibbin.  The  purpose  of  the  commission 
was  to  study  the  medical  schools,  hospitals  and 
dispensaries  of  China  with  reference  to  the 
needs  of  the  country  and  the  desirability  of  aid- 
ing these  institutions  financially  or  otherwise. 
The  commission  has  produced  a  report  which 
is  not  only  informing,  but  is  full  of  interest 
and  written  in  non-technical  language. 

The  statement  of  the  committee  that  China 


JUNX  25,  1915] 


SCIENCE 


941 


probably  has  the  largest  death  rate  of  any 
country  in  the  world  is  probably  correct.  The 
responsibility  for  this  lies  fundamentally  in 
the  lack  of  knowledge  of  both  personal  and 
public  hygiene  on  the  part  of  the  Chinese 
people,  and  in  the  lack  of  properly  trained 
physicians,  nurses  and  sanitarians  to  dissemi- 
nate such  knowledge.  The  tremendous  mor* 
tality  from  which  the  Chinese  suffer  is,  in  the 
main,  due  to  diseases  of  parasitic  origin. 
Tuberculosis  is  widespread,  and  hookworm  and 
syphilis  compete  with  it  as  the  important 
causes  of  death.  In  addition  to  these  i)ersist- 
ent  causes,  recurrent  waves  of  epidemic  disease 
carry  death  and  destruction  to  various  parts 
of  the  great  Chinese  Empire.  Cholera,  typhus 
fever  and  the  plague  may  be  mentioned  in 
this  connection.  An  attack  of  smallpox  is  taken 
for  granted  by  the  natives,  just  as  it  was  in 
the  western  world  before  the  introduction  of 
vaccination.  The  report  contains  no  informa- 
tion as  to  the  prevalence  of  the  degenerative 
diseases  which  are  increasing  so  ominously  in 
the  United  States,  but  it  is  safe  to  assume  that 
they  also  are  present  and  doing  their  share 
of  destruction.  The  most  hopeful  feature  of 
the  health  conditions  in  China  lies  in  the  fact 
that  the  prevalent  causes  of  death  are  dis- 
eases of  infectious  origin,  many  of  whose 
causes  are  already  known  and  many  of  which 
have  been  almost  stamped  out,  or  at  any  rate 
considerably  restricted,  by  modem  methods  of 
sanitation.  The  fact  also  that  there  are  signs 
that  the  more  intelligent  among  the  Chinese 
themselves  show  evidences  of  an  awakening 
interest  in  public  health  matters  is  of  great 
significance. 

The  present  condition  of  native  Chinese 
medicine  and  surgery  produces  effects  more 
serious  and  more  widespread  than  the  report 
of  the  commission  would  indicate.  Doubtless 
this  aspect  of  the  subject  has  been  purposely 
somewhat  lightly  touched  upon ;  for  the  report, 
to  produce  its  best  results  in  China,  must  of 
necessity  avoid  engendering  antagonism.  The 
conditions  of  knowledge  and  practise  in  China 
to-day  are  not  unlike  those  which  obtained  in 
ancient  Greece  and  Bome.  No  regulation  of 
practise,  in  our  sense  of  the  word,  exists.    Any 


ignorant  fakir  can  practise,  and  practise  is 
purely  empirical.  The  Chinese  prejudices 
against  the  dissection  of  the  human  body  have 
prevented  the  development  of  medicine  upon  a 
sound  basis  of  anatomy  and  pathology,  and 
have  resulted  in  an  ignorance  concerning  these 
subjects  that  would  be  laughable  were  its  re- 
mote effects  on  the  public  not  so  terrible.  It 
would  be  difficult  to  estimate,  according  to 
those  who  have  lived  in  China,  the  amount  of 
suffering  which  results  from  the  lack  of  knowl- 
edge of  the  Chinese  practitioner;  and  this  is 
not  confined  to  remote  country  districts,  many 
large  cities  containing  not  a  single  medical 
practitioner  trained  in  western  methods.  The 
few  Chinese  who  have  been  so  trained  are 
mainly  connected  with  the  missionary  hos- 
pitals and  are,  most  of  them,  graduates  of 
second-grade  Japanese  schools  with  low  en- 
trance requirements. 

The  medical  schools  of  China  have  in  the 
main  developed  in  connection  with  the  hos- 
pitals as  the  result  of  the  urgent  need  for  as- 
sistants in  hospital  work.  In  a  sense,  there- 
fore, the  development  of  the  Chinese  medical 
school  has  followed  along  the  developmental 
lines  of  the  British  medical  school,  rather  than 
the  German  or  the  American  one.  The  schools 
which  exist  at  the  present  time  are,  most  of 
them,  conducted  in  association  with  mission- 
ary hospitals  and  each  is  usually  supported  by 
the  cooperation  of  several  missionary  societies. 
In  addition  to  these  schools,  there  are  a  few 
government  schools,  mostly  under  Japanese 
influence,  and  a  few  independent  schools  aflSli- 
ated  with  American  universities  such  as  those 
associated  with  Harvard,  the  University  of 
Pennsylvania  and  Yale.  It  is  clear  from  the 
report  of  the  commission  that,  as  in  this  ooun- 
tiy,  the  medical  schools  have  grown  up  hajH 
hazard  at  various  points,  doubtless  as  the  re- 
sult of  very  real  needs,  but,  nevertheless,  with- 
out careful  study  of  the  coimtry  as  a  whole  in 
its  geographical  and  educational  relation  to 
medical  training.  P ractically  none  of  the  exist- 
ing medical  schools  is  adequately  equipped  ac- 
cording to  western  standards.  Most  of  the 
schools  lack  the  financial  resources  so  neces^ 
sary  to  maintain  a  high-grade  medical  school. 
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fracticallj  none  of  them  po<so—  an  adequate 
oorpe  of  pTcperlj  trained  inBtructon  able  to 
devota  tbeir  entire  time  to  the  work.  The  in- 
flnenoe  of  political,  aectarian  and  in  some  in- 
atanoea  personal  domination,  hare  been  detri- 
mental to  the  best  development  of  some  of  the 
achoola.  The  availability  of  properly  qualified 
students  has  not  always  been  considered  in  the 
development  of  Chinese  medical  schools,  nor 
has  cooperation  with  the  Ohinese  themselves 
always  been  developed  as  it  might.  There  are 
too  many  weak  achoola,  and  in  certain  places 
duplication  of  effort  is  to  be  observed 

The  hospitals  in  China  are  administered  for 
the  most  part  by  the  missionary  societies. 
There  are  a  few  Chinese  Bed  Cross  and  gov- 
ernment hospitals  maintained  by  foreign 
organizations  other  than  the  religious  ones. 
Many  of  the  ho^itala  are  well  constructed 
along  modem  lines,  but  a  large  number  are 
housed  in  remodelled  dwellings  which  are  more 
or  less  unsatisfactory  for  hospital  purposes. 
The  possibility  of  constructing  satisfactoiy 
hospitala  ia  not  lacking,  for  building  material 
is  available  and  cheap  almost  everywhere  in 
China,  and  labor  is  likewise  cheap.  From  the 
standpoint  of  the  construction  of  modem 
plants  there  are,  however,  some  serious  draw- 
backs which  scarcely  come  into  account  with 
ua.  The  lack  of  public  sewage  systems,  the 
absence  of  public  water  supplies  even  in  the 
large  cities,  and  the  lack  of  gaa  and  electricity 
in  most  parts  of  China  make  difficult,  but  by 
no  means  impossible,  satisfactory  hospital  con- 
ditiona.  The  main  difficulties  at  present  have 
to  do  with  the  human  rather  than  the  mechan- 
ical factors.  Practically  no  Chinese  hospital  in 
existence  ia  sufficiently  supplied  with  properly 
trained  physiciana.  Even  more  important  is 
the  lack  of  properly  trained  nurses.  The  prej- 
udices of  the  Chinese  themselves  interfere 
with  smooth  and  satisfactory  administration. 
The  dislike  of  bathing  (a  peculiarity  not  con- 
fined to  the  Chineae),  the  filthy  habits,  the 
vermin-infested  clothing  of  the  patients,  and 
the  fact  that  in  many  hospitala  a  patient  is 
allowed  to  bring  members  of  hia  family  per- 
manently into  the  hospital  with  him,  do  not 
add  to  the  ease  of  administration.    In  the  dia- 


pensaries  too^  moat  of  which  act  as  feeders  to 
the  hospital,  the  aame  lack  of  physiciana  and 
nurses  is  apparent.  It  is,  I  think,  a  fair  criti- 
cism that  in  many  instances  the  western 
physicians  in  charge  of  Chinese  hospitals  have 
deferred  too  much  to  the  customs  of  the 
Chinese  people  under  the  mistaken  assump- 
tion that  this  was  necessary  in  order  to  gain 
their  patronsge.  There  is  ample  evidence  in 
the  report  that  the  opposite  point  of  view, 
namely,  that  admission  to  the  hospital  is  a 
privilege  which  the  Chinese  must  pay  for  by  a 
compliance  with  the  western  rules  of  hygiene, 
worics  out  well  in  the  end.  Indeed,  it  is  obvi- 
oua  that  the  function  of  a  hospital,  not  only  in 
China,  but  anywhere  in  the  world,  ia  not  only 
to  administer  to  the  Individual  patients,  but 
also  to  apread  through  them  a  knowledge  of 
the  methoda  of  personal  and  public  hygiene. 
This  certainly  can  not  be  done  by  catering  to 
their  unhygienic  habits. 

The  cause  underlying  the  lack  of  sufficient 
medical  and  nursing  help  in  Chinese  hospitals 
is  worthy  of  consideration.  It  is,  appar^itly, 
not  entirely  a  financial  question,  though  the 
salaries  paid  are,  we  think,  too  low.  It  is  poor 
policy  to  pay  a  prof easional  man  ao  low  a 
salary  that  he  spends  important  energy  in  ma- 
king both  ends  meet  ^ich  he  diould  be  spend- 
ing on  his  professional  work.  It  is  probable, 
however,  that  other  reaaons  than  mere  salary 
play  an  important  part  in  the  difficulties 
attendant  upon  obtaining  physiciana  and 
nurses  for  medical  work  in  the  Chineae  Em- 
pire. So  far  as  the  physicians  are  concerned  it 
must  be  pointed  out  that  the  changes  in  med- 
ical education  of  the  past  twenty  years,  with 
the  natural  growth  of  hospitals  and  public 
health  work,  have  resulted  in  a  diminution  of 
the  phyaicians  graduating,  with  a  great  in- 
crease in  the  opportunities.  It  is  likely,  theve- 
fore,  that  the  supply  of  missionary  physiciana 
for  China  will  be  limited  to  the  comparatively 
small  proportion  of  medical  graduates  whose 
religions  fervor  or  adventuroua  ^rit  is  ap- 
pealed to  by  the  great  opportunitiea  which  un- 
doubtedly exist  in  the  east  The  same  will 
doubtless  be  true  of  the  nuxaing  profession. 

The  question  of  tba  standards  of  medicai 
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education  which  are  to  be  upheld  in  Ohina  can 
surely  be  settled  if  the  experiences  of  this 
country  are  taken  into  account.  It  is  clear 
from  American  experience  with  low-gn*ade 
medical  schools  catering  to  students  with  in- 
adequate preliminary  training  that  inestimable 
damage  may  be  done,  botii  to  the  medical  pro- 
fession and  to  the  public,  by  a  policy  which 
I)ermits  of  such  a  condition,  even  though  it  is 
proposed  with  the  best  of  motives.  The  only 
rational  view,  looking  ahead  into  the  future,  is 
that  those  responsible  for  medical  education  in 
China  must  demand  an  adequate  medical 
training  based  upon  a  sufficient  preliminary 
education,  including  the  fundamental  sciences. 
There  is  little  question  that  education  in  Ohina 
is  changing  with  great  rapidity.  It  seems  clear 
that  the  social  status  of  the  physician  is  grow- 
ing in  popular  respect.  It  is  probable  that  the 
number  of  well-trained  young  men  who  are 
anxious  to  study  medicine  is  constantly  on  the 
increase.  Further  than  this,  some  of  the 
fi^reat  obstacles  to  satisfactory  education  in 
medicine,  notably  the  Chinese  objection  to  dis- 
section, are  gradually  being  overcome,  and 
there  is  evidence  that  the  attitude  of  the  Chi- 
nese authorities  towards  western  medicine  is 
rapidly  becoming  more  and  more  favorable. 

The  question  of  the  language  to  be  used  as 
a  medium  for  the  instruction  of  the  Chinese 
in  medicine  is  also  a  matter  of  dispute  even 
among  those  who  have  spent  years  in  China. 
The  most  potent  argument  in  favor  of  a  for- 
eign language,  such  as  English,  seems  to  be  the 
lack  of  literature  in  the  Chinese  language. 
The  day  has  gone  by  when  medicine  can  be 
studied  by  means  of  text-books  alone.  Further 
than  this,  the  medical  man  must  be  a  student 
all  his  life  and  a  student  of  current  litera- 
ture. There  are  doubtless  many  weighty  rea- 
sons against  the  use  of  the  English  language 
in  Chinese  medical  education.  Few  of  them, 
we  believe,  can  have  the  importance  of  this  one 
in  favor  of  it. 

The  recommendations  of  the  commission 
seem  to  be  founded  on  a  fair  estimate  of  the 
needs  of  the  situation  based  on  an  impartial 
review  of  the  facts  obtained.  They  suggest  the 
financial  support  of  certain  medical  schools 


which  are  well  situated  and  are  capable  of  re- 
quiring and  enforcing  high  standards  of  med- 
ical education.  They  provide  for  the  establish- 
ment of  model  tuberculosis  hospitals  and  aid  in 
developing  the  general  hospitals  which  serve 
the  medical  schools.  They  suggest  the  crea- 
tion of  scholarships  for  Chinese  medical  stu- 
dents and  nurses,  and  fellowships  for  Chinese 
graduates  and  western  medical  workers  in 
China  who  may  wish  to  refresh  their  knowl- 
edge. They  encourage  the  development  of  one 
or  two  well-equipped  medical  libraries  and  the 
advancement  of  laboratory  and  research  work. 
AU  of  the  activities  are  to  be  carried  on  under 
the  general  supervision  of  a  resident  commis- 
sioner and  an  advisory  committee. 

It  would  be  unfair  to  conclude  this  review 
without  mentioning  one  fact  that  the  report 
clearly  indicates,  viz.,  that  an  enormous 
amount  of  unselfi^  work  has  been  performed 
under  the  most  adverse  and  discouraging  con- 
ditions by  the  western  medical  men  and  nurses 
now  in  the  Chinese  Empire.  It  is  clear  that 
there  are  practically  no  medical  institutions  in 
China  where  ideal  conditions  are  to  be  met 
with.  The  lack  of  funds,  the  lack  of  physicians 
and  nurses,  the  lack  of  proper  buildings  and 
equipment,  the  traditions  of  the  people,  all  of 
them  combine  to  make  medical  life  in  China 
anything  but  a  bed  of  roses.  But  after  all, 
these  very  deficiencies  can  not  fail  to  appeal 
to  the  imagination  of  medical  men  and  of 
nurses  who  are  imbued  with  the  desire  for 
service  coupled  with  the  spirit  of  the  pioneer. 
For  to  the  pioneer,  more  than  to  all  others^ 
comes  the  joy  of  the  struggle  with  the  crude 
and  the  unfinished,  and  the  satisfaction  of 
leaving  in  its  place  a  finished  product  stami)ed 
with  the  individuality  of  the  worker. 

Oeoroe  Blumisb 

Talk  Univkbsity 

Die  Lichtelehtrizitdt.  Von  Wilhelm  Hall- 
WAOHS.  Akademische  Verlagsgesellshaft 
Leipzig,  Germany.  Mit  19  Figuren  in  Text. 
Pp.  xi+ 1-343. 

This  is,  in  all  respects,  the  most  compendious 
and  complete  treatise  on  photo-electricity  which 
has  yet  appeared.  Being  written  by  one  who  is 
credited  by  Hertz  himself  with  the  discovery 
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of  the  real  nature  of  the  effect  of  ultra-violet 
light  in  facilitating  discharge,  and  in  honor 
of  whom  the  phenomena  of  photo-electricity 
are  not  infrequently  called  '^The  Hallwacha 
Effect/'  one  too  whose  lahoratory  has  been 
perhaps  the  most  continuous  and  prolific  con- 
tributor to  the  literature  on  the  subject,  this 
book  gains  an  authoritatiTcness  which  none 
of  its  predecessors  can  claim. 

In  addition,  the  book  has  been  written  with 
an  admirable  objectiveness  and  freedom  from 
bias  of  either  a  national  or  personal  kind.  All 
experimental  work  is  reported  fairly  and  fully, 
and  all  theories  are  presented  from  the  points 
of  view  of  their  authors.  Professor  Hallwachs 
does  not  hesitate  to  state  his  own  convictions, 
but  he  never  seeks  to  impose  them.  If  only 
the  scholars  and  statesmen  had  carried  over 
into  political  affairs  the  method  and  spirit 
which  Hallwachs  here  exemplifies,  there  would 
have  been  no  great  war. 

Professor  HaUwachs  divides  his  historical 
survey  of  photo-electricity  into  two  periods: 
the  first  period  extends  from  the  discovery  of 
the  photo-electric  effect  in  1887  to  the  year 
1900;  the  second  period  covers  the  period  from 
1900  up  to  the  present  This  division  is  prob- 
ably due  to  the  fact  that  the  interpretation  of 
all  electrical  phenomena  from  the  standpoint 
of  the  electron  theory  began  about  1900. 

The  first  two  hundred  pages  constitute  an 
exceedingly  valuable  digest  of  all  the  experi- 
mental work  done  up  to  August,  1913.  In  the 
11th  Chapter,  too,  this  summary  is  extended  so 
as  to  include  all  articles  which  appeared  up  to 
the  end  of  the  year  1913.  Some  of  the  most  in- 
teresting photo-electric  developments  which 
have  appeared  since  1913,  especially  those  hav- 
ing to  do  with  the  relations  of  Planck's  h  to 
the  initial  energy  of  emission  and  the  relation 
of  gases  to  photo-electric  discharge,  could  not 
be  included  at  the  date  at  which  the  book 
went  to  press. 

The  i>ortions  of  the  book  thus  far  considered 
make  it  an  invaluable  reference  book  to  every 
student  of  photo-electricity.  But  it  is  in  the 
thirty-five  pages  included  in  Chapter  9  that 
the  greatest  interest  in  the  book  will  center, 
for  it  is  in  this  chapter,  which  is  entitled 


^'Ueber  den  lichtelektrischen  Orundprooess; 
Versuche  einer  speziellen  Deutung  der  Licht- 
elektrischen Vorgange,"  that  the  author  reviews 
and  weighs  all  attempts  which  have  been  made 
thus  far  at  an  interpretation  of  photo-electric 
results.  He  does  not  commit  himself  to  a 
belief  in  any  theory  thus  far  formulated. 
He  gives,  however,  a  very  clear  exposition  of 
the  strength  and  weaknesses  of  the  theories 
which  are  at  present  before  the  scientific  world. 

R  A.  MlLUKAN 

Univkrsitt  of  Chicago 

Sewage   Purification   and  Disposal,     By   G. 

Bertram    Kershaw.      London,    Cambridge 

University  Press,  1915.     Pp.  x  +  340,   66 

figures. 

Although  books  on  sewage  purification  and 
disposal  are  becoming  increasingly  numerous 
this  new  work  of  Mr.  Kershaw's  is  a  welcome 
addition  to  the  list  The  author  was  engineer 
to  the  Koyal  Commission  on  Sewage  Disposal 
for  many  years  and  has  a  well-deserved  repu- 
tation not  only  in  England,  but  in  this  coun- 
try. No  one  has  had  a  better  opportunity  than 
he  has  had  to  study  the  various  methods  of 
sewage  treatment  under  English  conditions. 

The  present  volume  is  a  recapitulation  of 
some  of  the  previous  works  of  the  author  and 
is  published  as  one  of  the  Cambridge  Public 
Health  series.  It  deals  chiefly  with  the  meth- 
ods which  have  shown  their  value  by  experi- 
ence and  does  not  pretend  to  cover  some  of  the 
newer  processes  which  are  now  in  the  experi- 
mental state.  For  this  reason  it  is  a  more 
satisfactory  book  to  place  in  the  hands  of  stu- 
dents than  are  those  which  do  not  take  pains 
to  discriminate  between  the  old  and  the  new, 
the  tried  and  the  untried.  Throughout  the 
book  there  is  frequent  reference  to  the  cost  of 
processes.  The  data  are  valuable,  but  Amer- 
ican readers  must  remember  that  the  condi- 
tions in  England  are  different  from  those  in 
the  United  States,  and  in  general  it  will  be 
necessary  to  nearly  double  the  English  prices 
in  order  to  make  them  applicable  to  conditions 
in  America. 

The  author  omits  entirely  the  subject  of 
disposal  of  sewage  by  dilution  as  that  subject 
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is  to  be  dealt  with  in  a  forthcoming  Tolume  in 
the  Cambridge  Public  Health  Series  by  Dr. 
W.  E.  Adeney.  This  also  will  be  welcomed  by 
American  readers.  Another  omission  is  that 
of  the  process  so  largely  and  successfully  used 
in  New  England,  the  process  of  intermittent 
sand-filtration. 

The  author's  treatment  of  septic  tanks  and 
their  limitations  is  extremely  interesting.  He 
describes  not  only  the  hydrolytic  tank  by  Dr. 
Travis  and  the  Imhoff  tank,  but  also  the 
Ejremer  and  Fieldhouse  tanks,  which  are  not 
as  well  known  in  this  country.  Qreater  at- 
tention is  given  to  the  disposal  of  sludge  than 
in  many  books  and  the  subject  of  trade  wastes 
and  their  disposal  is  also  treated  at  consider- 
able length. 

Q.  C.  Whipple 

Habvabd  University 


PBOCEEDINGS  OF  THE  NATIONAL  ACAD- 
EMY OF  SCIENCES 

(number  5) 

The  fifth  number  of  volume  1  of  the  Pro- 
ceedings of  the  National  Academy  of  Sciences 
contains  the  following  articles: 

1.  Some  Problems  in  Stellar  Photometry:  Joel 
Stebbins,  Astronomical  Observatory,  Uni- 
versity of  Illinois. 

This  was  a  part  of  the  address  of  Mr.  Steb- 
bins as  Draper  Medallist  before  the  Academy 
on  April  20,  1915.  It  contains  a  number  of 
suggestions  as  to  probably  fruitful  methods 
and  problems  of  stellar  research  with  the  aid 
of  the  photometer. 

S.  The  Composition  of  Brachiopod  Shells:  F. 
W.  Clarke  and  W.   C.  Wheeler,  United 
States  Geological  Survey,  Washington. 
The   authors   present   an   investigation   to 
determine,  more  definitely  than  hitherto,  just 
what  substances  are  contributed  by  each  group 
of  marine  invertebrates  to  the  marine  sedi- 
ments, with  a  special  reference  to  the  forma- 
tion of  magnesian  and  phosphatic  limestone. 

8.  On  the  Occurrence  of  the  Line  4,686A  and 
the  Related  Series  of  Lines  in  the  Spectra 
of  the  Planetary  Nehulcs:  W.  H.  Wright, 
Lick  Observatory,  University  of  California. 


The  line  4,686A  and  related  series  of  lines  as 
observed  in  the  spectra  of  heavenly  bodies,  and 
more  recently  obtained  from  laboratory  sources, 
have  played  an  important  role  in  some  theories 
of  the  constitution  of  atoms;  and  Mr.  Wright 
here  presents  a  number  of  observations  con- 
cerning the  different  forms  in  which  line  4,686 
occurs  in  nebulse.  In  particular,  he  observes 
that  it  appears  either  as  a  narrow  line  in  the 
nebulosity  or  as  a  broad  band  in  the  nucleus; 
rarely  in  both  forms. 

4.  The  Nature  of  Nerve  Conduction  in  Cas- 
siopea:  A.  G.  Mayer,  Department  of  Marine 
Biology,  Carnegie  Institution  of  Washing- 
ton. 

The  nature  of  nerve  conduction  appears  to 
be  some  chemical  reaction  involving  the  ad- 
sorbed sodium,  calcium  and  potassium  cations, 
and  its  rate  is  proportional  to  the  concentra- 
tion of  these  absorbed  ions,  and  is  thus  a  sur- 
face effect.  The  work,  therefore,  supports 
other  recent  work  by  Tashiro  and  Lillie. 

5.  A  New  Canonical  Form  of  the  Elliptic 
Integral:  B.  I.  Miller,  Department  of  Math- 
ematics, Johns  Hopkins  University. 

A  new  canonical  form  of  the  elliptic  integral 
is  suggested  which  has  the  advantages  over  the 
Klein-Bianchi  form  that  it  is  simpler  in  form, 
unique  and  invariant  under  certain  trans- 
formations. 

6.  The  Structure  of  Complex  Atoms  and  the 
Changes  of  Mass  and  Weight  involved  in 
their  Formation:  W.  D.  Harkinb  and  E.  D. 
Wilson,  Kent  Chemical  Laboratory,  Uni- 
versity of  Chicago. 

This  is  a  contribution  to  a  subject  at  present 
very  widely  discussed  as  to  the  nature  of  the 
atom.  The  authors  find  that  it  is  possible  to 
construct  the  various  atoms  of  low  atomic 
weight  out  of  the  helium  and  hydrogen  atoms. 
The  departure  of  the  atomic  weights  from 
integral  values  on  the  hydrogen  basis  is  attrib- 
uted to  the  fact  that  the  interference  of  the 
electric  charges  in  the  nucleus  of  the  helium 
atom  produces  a  diminution  of  the  electro- 
magnetic mass  sufficient  to  lower  the  atomic 
weight;  and  close  coincidence  of  the  atomic 
weights  with  integral  values  on  the  oxygen 
basis  is  taken  to  indicate  that  the  diminution 
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of  maBs  occun  mostly  in  the  formation  of 
the  helium  atom  and  scarcely  at  all  in  the 
combination  of  helium  and  hydrogen  atoms 
into  the  atoms  of  hig^her  atomic  weight. 

7.  Huntington's  Chorea  in  Relation  to  Hered- 
ity and  Eugenics:  C.  B.  Davenport,  Station 
for  Experimental  Evolution,  Carnegie  In- 
stitution of  Washington. 

Nearly  1,000  cases  of  Huntington's  chorea 
are  traced  hack  to  some  half  dozen  individuals. 
The  choreic  movements  never  skip  a  genera- 
tion and  in  other  respects  show  themselves 
clearly  to  be  a  dominant  trait;  nevertheless, 
there  is  no  clear  evidence  that  persons  belong- 
ing to  the  choreic  lines  voluntarily  abstain 
from  marriage,  or  are  selected  against  in 
marriage. 

8.  The  Alcyonaria  a»  a  Factor  in  Beef  Lime- 
stone  Formation:  L.  R  Cabt»  Department 
of  Biology,  Princeton  University. 

To  determine  the  amount  of  material  con- 
tributed to  reef  formation  by  the  gorgonians 
three  factors  are  taken  into  consideration: 
first,  the  amount  of  lime  held  as  spicules  in  the 
tissues  of  these  colonies;  second,  the  bulk  of 
the  gorgonians  present  on  any  xeef  area;  and 
third,  the  number  of  colonies  which  will  set 
free  their  spicules  through  the  death  and  sub- 
sequent disintegration  of  their  ocBnenchyma. 

9.  Transformations  of  Conjugate  Systems  with 
Equal  Invariants:  L.  P.  Eisenhart,  De- 
partment of  Mathematics,  Princeton  Uni- 
versity. 

The  author  has  previously  described  what  he 
has  called  "transformation  Z"  and  "trans- 
formations Q  " ;  and  in  this  note  he  shows  that 
there  is  a  fundamental  relation  connecting 
those  transformations. 

10.  On  the  Pole  Effect  in  the  Iron  Arc:  0.  E. 
St.  John  and  H.  D.  Baboook,  Mount  Wilson 
Solar  Observatory,  Carnegie  Institution  of 
Washington. 

In  a  continuation  of  their  communication 
in  the  March  number  of  the  Procoedings,  the 
authors  find  that  it  is  necessary  to  consider  the 
pole  effect  in  the  determination  of  wave- 
lengths in  international  units.  The  wave- 
lengths are  not  affected  by  wide  variations  of 


density  of  the  radiating  vapor  and  appear  to 
be  independent  of  changes  in  temperature. 
The  pole  effect  does  not  occur  in  vacuo  and 
appears  independent  of  electrical  conditions. 

11.  Inheritance  in  the  Asexual  Reproduction 
of  Hydra  Viridis:  K.  S.  Lashley,  Zoological 
Laboratory,  Johns  Hopkins  University. 
This  investigation  aims  to  contribute  to  the 

answer  of  the  questions:  Do  heritable  varia- 
tions commonly  occur  among  the  offspring  of 
a  single  individual  multiplying  asexuallyt  and 
may  selection  among  such  offspring  produce 
strains  differing  in  hereditary  characters  f  He 
finds  that  the  only  effect  of  selection  is  a 
temporary  change  in  the  vigor  of  the  selected 
polyps  and  that  there  is  no  cumulative  inher- 
itance of  variations  in  the  number  of  tentacles 
within  the  clone.  There  is  some  evidence  that 
the  same  conclusions  apply  to  the  inheritance 
of  siEC. 

12.  On  the  MontieeUite-Uke  Mineral  in  Meteor- 
ites and  on  Oldhamite  as  a  Meteoric  ConsH- 
tuent:  O.  P.  Merrill,  Department  of  Geol- 
ogy, United  States  National  Museum,  Wash- 
ington. 

The  author  has  subjected  to  microchemical 
analysis  and  to  optical  study  the  eolorleas 
mineral  whose  presence  in  chondritic  meteor- 
ites has  been  observed  by  several  previous  in- 
vestigators. He  presents  sectional  drawings 
showing  the  appearance  and  optical  properties 
of  the  mineral,  which  appears  to  be  a  form  of 
calcium  phosphate.  He  also  caUa  attention  to 
the  presence  of  oldhamite  (calcium  sulphide) 
in  meteorites  from  various  sources. 

13.  Absolute  Scales  of  Photographic  and 
Photovisual  Magnitude:  F.  H.  Seabes, 
Mount  Wilson  Solar  Observatory,  Carnegie 
Institution  of  Washington. 

Mr.  Seares  describes  the  arrangement  at  the 
Mount  Wilson  Observatory  for  determinating 
absolute  scales  of  photographic  and  photo- 
visual  magnitudes  extending  over  about  17} 
magnitudes  for  the  photographic  scale  and 
about  15i  for  the  photovisual  scale.  The  rari- 
ous  difficulties  which  are  met  in  comparing 
stars  so  different  in  brightness  as  is  implied 
in  these  ranges  of  magnitudes  are  diseuased. 
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and  the  details  of  the  method  employed  are 
indicated. 

14.  Mitosis  in  Trichomonas:  C.  A.  EoFom 
and  O.  SwEZTy  Zoological  Laboratory,  Uni- 
versity of  California. 

The  authors  conclude  that  oell-diyision  in 
trichomonad  flagellates  is  a  true  mitosis  with 
differentiated  chromosomes,  which  split  longi- 
tudinally prior  to  their  location  in  the  equa*^ 
torial  plate;  that  the  nuclear  membrane  per- 
sists throughout  mitosis ;  that  the  paradesmose 
between  the  migrating  blepharoplasts  is  extra- 
nuclear  at  all  times,  disappears  after  nuclear 
division,  and  does  not  give  rise  to  the  axo- 
style;  and  that  the  axostyle  splits  longitudi- 
nally and  thus  forms  two  daughter  azostyles. 

The  number  concludes  with  the  report  of  the 
annual  meeting  (which  has  already  appeared 
in  Science)  by  the  home  secretary,  and  with 
announcements  of  the  research  grants  made 
from  the  trust  funds  of  the  academy  during 
the  preceding  year. 


SPECIAL  ABTICLE8 
THE    OONTZNUOUS    SPEOTRA    OF    GASES 

In  spectroscopic  literature  there  are  many 
casual  references  to  a  continuous  background 
in  the  vacuum-tube  spectra  of  vanous  gases, 
such  as  oxygen,  chlorine,  etc.  Usually  these 
observations  appear  to  have  been  confined  to 
the  visible  region,  and  I  can  recall  no  com- 
ments on  continuous  spectra  in  the  ultra-violet 
except  in  the  case  of  hydrogen.  Schniederjost^ 
and  Friederichs'  observed  such  a  spectrum  at 
low  pressures,  which  extended  to  a  wave-length 
of  about  2,100.  The  latter  attempted  to  use 
the  uncondensed  discharge  through  a  small 
capillary  tube  at  about  2  mm.  pressure  as  a 
source  for  the  photography  of  absorption 
spectra,  but  found  that  the  results  were  un- 
satisfactory, even  with  exposures  varying  from 
twelve  to  twenty-four  hours. 

In  photographs  of  the  hydrogen  spectrum 
obtained  with  a  large  two-prism  quartz  spectro- 
graph I  have  frequently  observed  this  continu- 
ous spectrum.  Although  the  resolving  power 
of  this  spectrograph  in  the  extreme  ultra- 

1  Schniederjort,  Zt.  /.  Wiss.  Phot,  p.  265,  1904. 
s  Friederiehs,  Bonn  Diss.,  1905. 


violet  is  greater  than  that  of  a  five-inch  grating 
in  the  first  order,  tiiere  is  no  evidence  of  reso- 
lution into  lines  or  bands.  The  spectrum  ap- 
pears to  be  uniformly  continuous,  and  it 
seems  likely  that  its  gradual  fading  out  in  ap- 
proaching the  wave-length  2,100  is  due  rather 
to  the  absorption  of  the  thick  quartz  system 
than  to  the  lack  of  these  wave-lengdiB  in  the 
emitted  light  It  appears  to  be  due  to  pure 
hydrogen,  for  successive  improvements  in 
purity  due  to  the  removal  of  oxygen,  water 
vapor,  and  nitrogen  cause  no  noticeable 
change;  nor  does  the  addition  of  a  trace  of 
oxygen  to  hydrogen  previously  freed  from  that 
gas  as  far  as  possible  cause  any  appreciable 
difference. 

It  seems  very  unlikely  that  a  continuous 
spectrum  can  arise  from  free  vibrations  within 
the  atom  or  molecule,  hence  it  has  been  usually 
ascribed  to  molecular  collisions.  In  comparing 
different  gases  at  the  same  pressure,  the  num- 
ber of  collisions  would  depend  mostly  on  the 
mean  velocity  of  the  molecules,  so  that  the 
number  of  collisions  would  rapidly  diminish 
as  the  molecular  weight  increases;  hence  we 
might  expect  that  the  continuous  spectrum  of 
a  light  gas  would  be  stronger  than  that  of  a 
heavier  gas.  This  was  found  to  hold  good  for 
hydrogen,  helium  and  neon.  Photographs  were 
obtained  of  the  si>ectra  of  these  three  gases  in 
vacuum  tubes  prepared  by  Hilger.  The  pres- 
sure was  about  the  same  in  all.  With  a  two- 
minute  exposure,  the  continuous  spectrum  of 
hydrogen  was  very  intense;  that  of  helium 
about  half  as  strong,  and  that  of  neon  about 
one  third  as  strong.  They  all  extended  to 
about  the  same  limit — that  set  by  the  trans- 
parency of  the  quartz.  In  all  these  cases  the 
uncondensed  discharge  of  a  medium-sized  in- 
duction coil  was  used.  The  introduction  of  a 
condenser  almost  completely  obliterated  the 
continuous  spectrum.  When  a  condenser  is 
used  the  radiation  probably  comes  from  disso- 
ciated ions,  with  free  periods  little  disturbed 
by  molecular  collisions. 

Nitrogen,  krypton  and  xenon  did  not  show 
any  continuous  spectrum. 

Some  tests  showed  that  hydrogen  tubes  may 
render  excellent   service   as   sources  for  the 
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study  of  absorption  spectra  in  the  ultra-yiolet. 
It  was  not  found  advisable  to  use  capillary 
tubes,  nor  to  work  at  such  low  pressures  as 
Friederidhs  did.  The  best  results  were  ob- 
tained with  end-on  tubes,  from  5  to  10  nun.  in 
diameter  and  about  80  cm.  lon^,  with  quartz 
windows,  and  at  pressures  in  the  neighborhood 
of  6  mm.  The  necessary  exposure  yaries  from 
5  minutes  to  an  hour,  according  to  the  width 
of  the  slit,  the  absorptive  power  of  the  medium, 
etc.  I  have  obtained  a  beautiful  photograph  of 
the  absorption  spectrum  of  benzol  vapor  with 
fifteen  minutes'  exposure. 

E.  P.  Lewis 

XJNIVXBSITT  OF  GAUVOBNIA, 

May  18,  1915 


THE  IOWA  ACADEMY  OF  SCIENCE 

Ths  twenty-ninth  annual  Mssion  of  the  Iowa 
Aeademy  of  Seienee  was  held  in  the  HaU  of  Phys- 
ics^ State  University  of  Iowa,  Iowa  City,  on  April 
SO  and  May  1,  1915.  Over  one  hundred  members 
were  registered.  At  the  opening  session  on  Fri- 
day afternoon,  after  the  transaction  of  preliminary 
business,  the  president,  Professor  H.  8.  Oonard, 
called  for  the  presentation  of  papers  of  general 
interest  At  4  p.m.  the  academy  separated  into 
sections  for  the  further  reading  of  papers  as  fol- 
lows: section  one,  botany;  section  two,  physics, 
chemistry  and  mathematics;  section  three,  soology, 
geology,  psychology,  medicine. 

Professor  Ellery  W.  Davis,  of  the  department  of 
mathematics  in  the  University  of  Nebraska,  gave 
the  annual  address  on  the  subject ' '  Uncertainties, ' ' 
a  discussion  of  the  foundations  of  exact  knowl" 
edge. 

On  Saturday  morning  the  sections  resumed  their 
meetings,  except  that  the  Iowa  section  of  the 
American  Chemical  Society  met  independently. 
At  the  business  meeting  the  following  officers  were 
elected  for  the  coming  year. 

President:  Harry  M.  Kelly,  Mount  Vernon. 

Firtt  Viee-prendent :  G.  W.  Stewart,  Iowa  City. 

Second  Vice-president:  Charles  B.  Eeyes,  Des 
Moines. 

Secretary:  James  H.  Leea^  Des  Moines. 

Treasurer:  A.  O.  Thomas,  Iowa  City. 

The  sectional  meetings  were  so  successful  that  a 
continuation  of  the  plan  was  decided  upon  for  the 
next  annual  meeting. 

Luncheons  were  enjoyed  on  Friday  evening  by 
the  geologists  and  geographers  as  guests  of  Dr. 


and  Mrs.  Kay,  by  the  mathematicians  and  by  the 
physicists.  A  general  luncheon  was  participated 
in  by  the  members  of  the  acadony  on  Saturday 
noon,  following  the  business  session. 

Program 

(Abstracts  are  by  the  authors.) 

Prelim^inary  Notes  on  Nectar  Production:  L.  A. 
Kknotxb. 

An  Anomalous  HieJcory-nut ;  An  Exobasidmm  on 
Armaiaria;  The  B6le  of  SoU  Fungi:  Gut  Wist 
Wilson. 

The  Forest  and  Shrub  Flora  of  Western  Iowa:  L. 
H.  Pamicxl,  G.  B.  MacDokald  and  H.  B.  Clabk» 
This  paper  discussed  the  distribution  of  trees 
and  shrubs  of  the  drainage  basin  of  the  Missouri 
Biver  and  some  of  its  tributaries.  A  number  of 
southern  species  like  Cercis  canadensis  and  Asi- 
mina  trUolxi,  Quercus  acuminata  and  Vitis  einerea 
reach  their  northern  distribution  in  Fremont 
County. 

The   Weed  Flora  of  the  Lake  Superior  SegUm 
Compared  with  the  Weed  Flora  of  Iowa:  Lu  H. 
Pammxl. 
A  brief  comparative  study  of  the  distribution 

of  weeds  of  the  northern  lake  region  and  the 

prairie  region  of  Iowa, 

Some  Comparative  Germination  Tests  of  Sweet 

Clover:  H.  8.  Doty. 

A  test  of  the  germini^tion  of  sweet  clover  treated 
with  sulphuric  acid,  scratching,  freezing  and  the 
Hughes  method.  It  was  found  that  scarification, 
freezing  and  the  acid  hastened  the  germination  of 
seeds. 

The  Flora  of  the  Ledges,  Boone  Couniy,  Iowa: 
Wm.  Dixhl,  presented  by  L.  H.  Pamicku 
A  systematic  catalogue  of  the  spermatophytes 
and  ferns  of  the  ledges  comprising  a  small  area  of 
Carboniferous  sandstone  along  Pease  Creek,  a 
small  stream  which  empties  into  the  Des  Moines. 
In  this  region  occur  a  number  of  species  of  local 
range  like  Quercus  acuminaUi,  Dirca  pakuiris, 
Juniperus  virginiana,  Physoearpus  opuHfolius, 
Lathyrus  ochroleucus,  Trillium  nivale,  etc 

Flora  of  the  East  Slope  of  the  Cascade  Mountains 
in  Crook  County,  Oregon:  Morton  E.  Peck. 
The  paper  discusses  briefly  the  general  distribu- 
tion of  the  flora  on  a  line  drawn  across  the  Cascade 
Mountains  in  central  Oregon,  then  takes  up  more 
in  detail  the  plants  occurring  on  the  lower  portion 
of  the  eastern  slope,  namely,  at  the  town  of  Sisters. 
A  study  of  these  indicates  that  the  locality  is 
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tTpieally  arid  transition.  There  follows  an  an- 
notated list  of  plants  recorded  hj  the  writer  on  a 
trip  across  the  arid  transition  in  this  section  of  the 
state  in  July,  1914. 

Flora  of  the  Booing  Biver  Begion:  Habbibttb  S. 

Kblloog. 

In  Ang^,  1914,  the  writer  collected  plants 
along  the  south  bank  of  the  Bainy  BiTer  near  the 
''Old  Dock''  in  the  citj  of  International  Falls, 
Minnesota. 

The  territory  explored  consisted  of  a  timber 
belt  lying  back  from  the  river  and  cleared  ground 
stiU  back  of  this. 

The  timbered  belt  consisted  largely  of  birches, 
poplars,  maples  and  other  deciduous  trees  inter- 
spersed with  cedars  and  spruces  and  species  of  an 
arborescent  nature.  Underneath  was  the  charac- 
teristic forest  herb  flora;  the  cleared  ground  was 
eoYered  with  introduced  plants  of  a  weedy  char- 
acter; there  was  an  almost  entire  absence  of 
•trand  flora.  East  of  the  dock  was  a  luxuriant 
growth  of  tame  grasses  and  clovers,  the  seed  of 
which  had  been  scattered  when  grain  was  carried 
to  the  dock  for  transportation  by  boat. 

A  few  species  are  listed  that  were  collected  from 
the  Canadian  bank  of  the  river,  several  from  the 
Bainy  Lake  region  and  a  few  from  the  west  bank 
of  the  Winnipeg  River. 

Beonomio  Seaweeds  of  Alaska  (illustrated) :  Bob- 

SBT  B.  Wylie. 

A  brief  statement  of  the  findings  of  the  U.  8. 
Kelp  Expedition  which  made  a  survey  of  the  pot- 
ash-yielding seaweeds  of  southeastern  Alaska  dur- 
ing the  summer  of  1913. 

A    Hybrid    Bagweed    (illustrated):    Bobxet    B. 

WyuB. 

The  description  of  a  hybrid,  probably  a  cross 
between  Amhroeia  artenUsiifolia  and  A,  iriflda, 
found  near  Iowa  Oity  during  the  summer  of  1914. 

The  Distribution  of  Forest  and  Prairie  in  the 
Lake  Begion  of  Iowa  (with  lantern  slides) :  B. 
Shdcsk. 

The  Okoboji  region  is  discussed.  The  groves 
appear  uniformly  on,  or  in  the  shelter  of  abrupt 
slopes  or  in  rough  areas  consisting  of  a  group  of 
ridges  or  knobs.  They  are  found  on  the  leeward 
side  of  abrupt  slopes  anywhere  about  the  lakes; 
but  they  occur  on  the  windward  side  only  on  the 
east  and  north  sides  of  the  larger  lakes.  In  the 
latter  case  the  establishment  of  a  forest  seems  to 
be  made  possible  by  the  piling  up  of  vapors  under 
the  banks  on  the  windward  side. 


The  Lichen  Flora  of  the  Prairies  of  Northwestern 

Iowa:  B.  Shimek. 

This  consists  largely  of  xerophytic  species  at- 
tached  to  boulders.  Few  earth  forms  occur.  The 
rock  forms  are  most  abundant  on  dry  knolls  and 
in  exposed  places.  A  comparison  of  this  flora  is 
made  with  that  of  the  xerophytic  borders  of 
prairie  burr  oak  groves.  An  annotated  list  of  the 
species  is  included. 

The    Ecological    Histology    of    Certain    Prairie 

Plants:  Ella  Shikbk. 

The  paper  discusses  the  xerophytic  adaptation 
of  certain  species  of  prairie  plants  in  detail. 

« 

Pioneer  Plants  on  a  New  Levee:  Fra^nk  E.  A. 

Thone. 

A  description  of  the  plants  appearing  on  a 
newly  exposed  surface  in  Dee  Moines,  Iowa,  dur- 
ing the  first  season  after  exposure,  with  remarks 
concerning  their  possible  origin. 

The  Index  of  Foliar  Transforming  Power  as  an 
Indicator  of  Permanent  WUUng  of  Plants:  A.  L. 


Some    Well-known    Building    Stones:    Nicholas 

Knight. 

An  analysis  was  made  of  the  Anston  Stone, 
from  Kiveton  Park,  England,  the  material  of 
which  the  Houses  of  Parliament  are  buUt,  to  learn, 
if  possible,  the  cause  of  the  crumbling  of  the 
rock.  It  proved  to  be  a  dolomite,  of  a  light  buff 
color,  with  a  specific  gravity  of  2.6. 

The  red  sandstone  from  the  Vosges  Mountains, 
of  which  many  public  and  private  buildings  in 
Alsace-Lorraine,  including  the  Strassburg  Cathe- 
dral, are  constructed,  was  studied.  The  rock  is  a 
hard,  durable  building  material  snd  lends  itself  to 
delicate  carvings,  as  shown  by  the  fine  Gothic  of 
the  tower  and  facftde  of  the  cathedral. 

The  "Hard  Jewish,''  a  compact  rock  from  Sol- 
omon's quarries,  Jerusalem,  with  a  specific  gravity 
of  2.7,  also  was  analyzed. 

A  New  Apparatus  for  Begulating  Temperatures 
for  Work  in  Polarimetry  and  Befractivity ;  Blee- 
trical  Conductivity  of  Solutions  of  Silver  Nitrate 
in  Water  and  Pyridine  and  in  their  Binary  Mix- 
tures (preliminary  paper) :  J.  N.  Peabgi. 

A  Convenient  Standard  Cell — (Cu — Hg)—CuSO^ 
—HgtSOtr—Hg:  DiEU  Uno  Huong  and  J.  N. 
Peakce. 

Some  Derivatives  of  4-nitro-5-methyl-2-svlphoben' 
eoio  Acid:  Wm.  J.  Ka&slake  anx>  P.  A.  Bond. 

Comparison  of  Some  Standards  in  Aoidimetry  and 
Alkalimetry:  W.  S.  Hsndbixson. 
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Studies  on  Barium  Sulfate:  P.  L.  Blukmbntbal 

▲ND  8.  C.  QUBNSIT. 

A  drnpariion  of  Some  KJeldohl  Methodt  for  Ni- 
troffen    DeternUnation.:    P.    L.    BLUSMmtHAL 

AND  G.  P.  PlAISANCB. 

The   Ste,   Genevieve  Formation  and  Its  Strati- 
graphie  Belations  in  Southeastern  Iowa:  Stuabt 
Wbllbb  and  Fkancis  M.  Van  Tutl. 
Becent  field  studies  have  shown  that  the  Pella 
limestone,   which   was  formerly   regarded  as  the 
uppermost  subdivision  of  the  St.  Louis,  is  forma- 
tionallj  distinct,  being  separated  from  the  true  St. 
Louis  beneath  bj  an  uneonformity  and  a  remark- 
able basal  sandstone.     The  previous  reference  of 
this  member  to  the  Ste.  Genevieve  upon  the  basis 
of  its  fauna  is,  therefore,  borne  out  hj  the  field 
evidence. 

The  Occurrence  and  Origin  of  the  Iron  Ores  of 
Iron  HiU,  Near  Waukon,  Iowa:  Jisfli  V. 
HowxLL.     Introduced  by  G.  F.  Kat. 

The  Extension  of  the  Wisoonsin  Drift  Southwest 

from  Ves  Moines:  John  L.  Tilton. 

This  newly  recognized  area  of  Wisconsin  drift 
extends  from  Valley  Junction  just  west  of  Des 
Moines  for  five  miles  to  the  south.  In  all  direc- 
tions, east,  south  and  weet,  from  this  strip,  now 
only  about  a  mile  wide,  the  topography  is  that  of 
a  typical  area  of  Elansan  drift. 

The  Age  of  the  Terrace  South  of  Des  Moines, 

Iowa:  John  L.  Tn.TON. 

A  low  terrace  is  very  noticeable  near  Des  Moinee 
and  along  streams  flowing  into  the  Des  Moines  from 
Warren  Oounty.  The  topographic  maps  give  evi- 
dence of  a  similarly  related  terrace  further  south- 
east and  then  north  along  the  Mississippi  Biver  to 
within  the  area  of  Wisconsin  drift  in  that  part  of 
the  state.  The  terrace  is  composed  of  sand  and 
gravel  forming  a  continuous  deposit  to  a  depth  of 
thirty  feet,  post- Wisconsin  in  relation,  and  with 
Wisconsin  or  post-Wisconsin  fossils:  Bison,  Bangi- 
f  er,  Symbos. 

The  First  Coal-washing  Plant  in  Iowa;  The  Min- 
eral Industry  in  Iowa  During  the  Past  Decade: 
GiOBOB  F.  Kat. 

T?ie  Occurrence  of  Barite  in  the  Lead  and  Zino 
Districts  of  Iowa,  Illinois  and  Wisconsin :  W.  D. 
Shipton. 

Precise  Criteria  of  Terranal  Correlation:  Chablbs 

Kbtbs. 

The  signal  failure  of  our  state  and  federal  geo- 
logical surveys  to  give  us  working  classifications 
of  local  geologic  formations  that  are  readily  ad- 


justable to  the  general  continental  scheme  has  re- 
cently led  to  the  adoption  by  the  various  bureaus  of 
somewhat  arlntrary  methods  in  order  to  mske  pub- 
lished records  immediately  available.  In  esstiag 
about  for  a  suitable  area  for  which  to  eonstruet  a 
generalised  section  of  local  rocks  the  quadrangles 
as  ordinarOy  selected,  appears  to  be  much  too  small 
to  be  of  any  real  service.  The  county  is  likewise 
too  limited  in  extent.  In  sise  the  state  seems  to  be 
most  satisfactory  for  trial  tests  in  continental 
problems  of  exact  correlation.  A  number  of  these 
generalised  state  sections  reduced  to  identical  taxo- 
nomic  schemes  are  compared. 

Mountain  Structures  in  Plains:  Ghabus  Kbtbs. 

The  larger  tectonic  features  of  the  substruc- 
ture of  the  prairie  region  of  the  continental  in- 
terior are  of  unusual  interest  because  of  the  fact 
that  well-defined  mountain  structures  are  now  dis- 
covered here  for  the  first  time.  A  carefully  con- 
structed geologic  cross-section  extending  from  the 
northwest  comer  of  Iowa  to  the  southeast  comer 
of  Missouri  presents  one  of  the  most  perfect  syn- 
dinoria  known.  Within  this  remarkable  basin  are 
preserved  our  great  coal  deposits. 

At  the  north  end  of  this  synclinorinm  is  the 
structural  remnant  of  old  Triassie  mountains,  a 
range  which  in  its  prime  was  comparable  to  the 
Appalachians  of  to-day.  At  the  south  end  is  the 
Osark  dome  of  Tertiary  date.  Associated  with 
the  great  trough  is  a  noteworthy  system  of  pro- 
found dislocations. 

Bxhumed  Seorooasts:  Chablbs  Kbtbs. 

A  curious  geologic  coincidence  occurs  on  the 
shores  of  Puget  Sound.  There  has  been  in  this 
region  during  late  geological  times  mora  or  less 
oscillation  of  the  land.  In  a  previous  ^ele  the 
hard  igneous  rocks  were  carved  out  by  the  waves 
into  low,  irregular  sea-cliffs.  On  the  sinking  of 
the  islands  sands  and  gravels  covered  this  belt  to 
considerable  depths.  To-day,  with  a  marked  op- 
rising,  the  new  shore-line  is  contraposed  on  the 
ancient  one.  In  a  quite  remarkable  way  the  latter 
is  being  now  exhumed  by  the  action  of  the  waves. 

Progress  Beport  of  Physiographie  Work  in  the 

Driftless  Area:  A.  G.  Tbowbbidqb. 
The  Pdleontology  and  Stratigraphy  of  the  Upper 

Carboniferous  of  Iowa:  Gbobgb  L.  Smith. 

The   Loess   of   Peeeel,    Hungary    (with    lantern 

slides) :  B.  Shimbk. 

A  discussion  of  trae  loess  and  an  underlying 
water  deposit  which  has  been  classed  as  loess.  The 
true  loess  contains  a  strietiy  terrestrial  molluseaa 
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fauna,  and  in  some  places  is  divisible  into  a  lower 
gray,  and  an  upper  yellow  division,  not  unlike 
those  which  are  common  in  this  country. 

The  fauna  of  the  lower,  horizontally  stratified 
deposit  is  mixed,  consisting  of  both  land  and 
fresh  water  mollusks.  This  part  is  not  loess,  and 
is  clearly  aqueous. 

Leaching   of   the  Pleistocene   Drifts   of   Eastern 

Iowa:  MoBBis  M.  Leiohton. 

This  paper  is  a  discussion  of  the  process  of 
leaching  of  the  calcareous  constituents  of  the  drift 
in  the  area  above  stated.  Attention  is  called  to 
the  fact  of  a  narrow  transition  from  the  leached 
zone  into  the  calcareous  where  limestone  pebbles 
reach  their  normal  abundance,  and  the  contention 
is  set  forth  that  this  may  be  a  factor  of  slow  per- 
colation and  rapid  saturation.  The  contention  is 
also  set  forth  that  the  bottom  of  the  zone  of 
leaching  in  the  young  drifts  may  not  mark  the  so- 
called  permanent  ground-water  surface,  as  is  com- 
monly assumed,  but  that  it  may  well  be  above  the 
latter. 

Some  Unique  Niagaran  Cephalopods;  A  New 
Crinoid  Fauna  from  Monticello,  Iowa;  High 
Level  Grofoels  in  Floyd  County,  Iowa:  A.  0. 
Thomas. 
The  Inheritance  of  Syndactylism:  Henbt  Albert. 
An  instance  of  thirteen  cases  of  syndactylism  (or 
fused  or  webbed  fingers  or  toes),  traced  through 
four  generations  was  reported.  The  element  of 
heredity  is  obviously  apparent.  In  view  of  the 
recent  report  of  a  family  with  eases  of  syndactyl- 
ism in  which  the  inheritance  of  the  abnormal 
union  of  the  digits  apparently  conformed  to  Men- 
del's  law,  as  a  dominant  character,  an  effort  was 
made  to  determine  if  the  Mendelian  law  also  ap- 
plied to  the  cases  in  question.  It  was  determined 
that  although  the  disease  was  due  to  a  factor 
which  was  apparently  dominant  rather  than  reces- 
sive, it  did  not  conform  entirely  to  Mendel's  law. 
That  it  is  not  due  to  a  Mendelian  recessive  char- 
acter is  shown  by  the  fact  that  in  three  instances 
the  disease  appeared  in  children,  neither  of  whose 
parents  were  affected  by  it,  and  in  each  instance 
the  family  history  of  at  least  one  of  the  parents 
was  negative  for  the  disease  in  question.  To  have 
a  disease  due  to  a  recessive  character  appear  in 
an  individual,  neither  of  whose  parents  are  af- 
fected by  it,  we  must  assume  that  both  parents 
are  hybrids  as  regards  the  condition  in  question. 

Nor  does  it  entirely  conform  to  a  Mendelian 
dominant  character,  since  if  it  did  we  would  ex- 
pect that  if  the  disease  appeared  in  the  offspring  it 
should  be  present  in  at  least  one  of  the  parents. 


It  is  probable  that  the  explanation  for  the  lack 
of  conformity  of  our  cases  to  Mendel 's  law  is  due 
to  an  inhibition  of  the  activity  of  the  determiner 
for  the  disease  in  question  by  some  other  factor, 
causing  the  disease  in  such  cases  to  be  latent.  The 
absence  or  non-operation  of  such  inhibiting  factor 
may  again  cause  the  disease  to  appear. 

The  Effect  of  Alcohol  on  the  Liver  as  Shown  Ex- 
perimentally: A.  L.  Gboveb.  Introduced  by 
Hbnby  Albert. 

The  Effect  of  Change  of  Lamp  Voltage  on  Vision : 

Wm.  Kunebth. 

This  paper  is  an  experimental  determination  of 
the  change  of  lamp  voltage  permissible  before  it  is 
noticed,  as  also  of  the  change  permissible  before 
it  really  becomes  objectionable  to  the  patron.  The 
permissible  change  of  voltage  for  the  different 
sizes  of  carbon  lamps  is  determined,  as  also  the 
permissible  change  for  vacuum  tungstens  and  ni- 
trogen-filled tungstena 

A  Simple  Device  for  Demonstrating  the  Tempered 
Scale:  L.  B.  Spinney. 

An  Attempt  to  Detect  a  Change  in  the  Heat  Con- 
ductivity of  Selenium  Crystals  Under  the  Influ- 
ence of  Light:  L.  P.  Sieg. 

Notes  on  Certain  Elastic  Peculiarities  of  Phosphor 
Bronze  Wires:  L.  P.  SiEO  and  A.  J.  Oehleb. 

On  the  Wave-length-sensibility  Curves  of  Isolated 
Crystals  of   Selenium  Between    Wave  Lengtlts 

2000  A.  U.  and  4500  A.  U.:  F.  C.  Bbown  and 
L.  P.  SiBO. 

A  Design  for  Electrical  Begulation  of  High-tem- 
perature Ovens;  Notes  on  Production,  and  Some 
Electrical  Properties  of  Tellurium  Crystals:  W. 
E.  Tisdale. 

A  Besonance  Method  for  Measuring  the  Phase  Dif- 
ference of  Condensers:  H.  L.  Dodge. 

The  Theory  of  Binaural  Beats. — An  Experimental 

Contribution:    G.    W.    Stewabt    and    Harold 

Stiles. 

The  experiments  here  reported  were  performed 
in  order  to  secure  evidence  concerning  the  cause  of 
the  additional  maxima  which  occur  in  binaural 
beats.  1  These  additional  maxima  occur  at  certain 
phase  differences,  and  the  change  in  these  phase 
differences  should  depend  upon  the  frequency  of 
the  tones,  but  not  upon  the  frequency  of  the  beats. 
If  the  additional  maxima  are  caused  by  interaural 
conduction  then,  as  it  can  be  shown,  the  phase  dif- 
ferences should  vary  as  the  frequencies.  If  the 
data  are  plotted,  instead  of  the  straight  line  which 

1  See  G.  W.  Stewart,  Physical  Beview,  Series  2, 
3,  p.  146,  1914,  for  a  description  of  the  phenomena. 
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should  obtain  in  the  case  of  interaural  conduction, 
we  have  a  curve  which  is  far  from  a  straight  line. 
After  much  consideration  of  theories  involving 
interaural  conduction,  none  seems  to  be  in  agree- 
ment with  the  evidence  here  shown. 

The  Ah$ence  of  Liberation  or  Aheorptian  of  Elec- 
irone  During  a  Change  from  the  Conduding  to 
the  Non-eondueiing  State:  L.  £.  Dodd. 
Crystals  of  metallic  selenium  were  melted  in  a 
metallic  cup  attached  to  a  sensitive  electroscope. 
The  heating  agent  was  a  focus  of  sun's  rajs  sup- 
plied by  a  convex  lens;  this  method  of  applying 
heat  was  used  in  preference  to  flames,  which  pos- 
sess high  ionizing  powers.  Previous  to  the  change 
of  state  of  the  selenium  the  electroscope  was  given 
a  negative  charge.  During  the  time  required  for 
the  change  of  state  a  certain  deflection  of  the 
electroscope  leaf  was  observed.  With  the  crystals 
removed  from  the  cup,  and  the  sun's  rays  focused 
at  the  same  point  as  before,  two  comparison  read- 
ings were  made  over  time  intervals  equal  to  that 
required  for  the  change  of  state.  Changes  of  de- 
flection resulted  of  similar  magnitude  to  that  first 
observed. 

The  experimental  conclusion  is  that  in  metallic 
selenium,  when  it  changes  by  melting  from  the 
crystalline  and  conducting  form  to  the  amorphous 
and  insulating  form,  electrons  are  neither  absorbed 
from,  nor  liberated  to,  the  surrounding  medium, 
in  any  very  appreciable  amount. 

The  Crystal  Optiphone  in  ite  Adaptation  to  En- 
able the  Blind  to  Bead  the  Printed  Page 
through  Ear  Impressione :  F.  C.  Bbown. 

The  Variation,  with  Temperature,  of  the  Light- 
eeneitiveness  of  Selenium  Crystals:  Kathbtn  J. 
Ddbtebich. 

The  Wave-length  Sensibility  Curves  of  Selenium 
Blocks:  E.  O.  Dieterich. 

Psychology  Applied  to  the  Improvement  of  Control 
of  the  Pitch  of  the  Voice  in  Singing:  Carl  J. 
Knock.    Introduced  by  C.  E.  Seashore. 

Psychology  Applied  to  Measurement  of  Merit  in 
Advertisements:  Harrt  H.  Gould.  Introduced 
by  C.  E.  Seashore. 

The  Psychogram  in  Vocational  Guidance:  C.  E. 
Seashore. 

A  Bacteriological  Study  of  the  Wells  of  Toledo, 
Iowa:  W.  H.  Lauderdale  and  L.  A.  E^enoyer. 

Preliminary  Notes  on  the  Animal  Ecology  of  John- 
son County:  D.  M.  Brumfiel.     Introduced  by 
Gilbert  L.  Houser. 
This  paper  is  bawd  on  an  early  spring  survey 


of  the  forms  of  animal  life  found  in  a  small 
stream.  The  rapids  and  pools  are  discussed  with  a 
division  of  the  species  into  particular  animal  aa- 
sociations.  The  species  have  been  catalogued  with 
brief  notes  as  to  habits  and  a  table  has  been  pre- 
pared giving  in  concrete  form  the  distribution, 
food  habits  and  relative  abundance  of  each  spe- 
cies. 

On  the  Lymphatic  System  of  the  Common  Bat 
(Bpimyus  norvegicus) :  Thssle  T.  Job. 
From  fifty  injected  specimens,  the  gross  anat- 
omy of  the  common  rat  has  been  studied  and  out- 
lined. The  results  of  the  work  have  further  proven 
the  studies  of  McClure  and  Silvester  on  the  lym- 
phatieo-venous  communications  in  the  jugulo-sub- 
clavian  district,  and  of  Silvester  on  the  renal  vein 
communications,  and  have  established  two  addi- 
tional communications,  the  portal  vein  connection 
and  the  ilio-lumbar  vein  connection.  The  main 
circulation  and  disposition  of  the  lymphatic  sys- 
tem has  been  determined  and  the  need  of  further 
knowledge  concerning  the  histology  of  the  lymph 
nodes,  of  which  there  appear  to  be  two  types,  is 
pointed  out. 

Notes  on  the  Development  of  the  Lymphatic  Sys- 
tem of  Turtles:  Frank  A.  Stromstbn. 

The  Present  Status  of  the  Hessian  Fly  in  Iowa: 
B.  L.  Webster. 

Tracheal  Capillaries   of   the   Grasshopper:   L.    S. 
Boss. 

The  Inheritance  of  Fertility  in  Swine:  Edward 
N.  Wentworth. 

Is  the  Appetite  of  Swine  a  Beiiable  Indication  of 

Physiological  Needs  f  John  M.  Eward. 
Notes  on  Iowa  Pentatomoidea:  Datton  Stonsb^ 

The  Crow:  Fred  Brrninghaussn. 

On  Snakes  * ' SwaUowing "  Their  Young:  £.  D. 

Ball. 

A  common  garter  snake  was  frequently  seen  to 
<' swallow"  her  young.  The  little  snakes  would 
often  push  their  heads  out  of  the  mother's  mouth 
and  thrust  out  their  little  tongues. 

The  Building  and  Function  of  the  College  Museum: 
B.  H.  Bailet. 

Notes  on  the  Distribution  of  the  Prairie  Spotted 
Skunk  in  Iowa:  B.  H.  Bailey. 

Ictinia    Mississippiensis    in    Nebraska:     B.     H. 
Bailey. 

Published  in  full  in  the  Wilson  Bulletin  of  Ober- 
lin  College. 

James  H.  Lees, 
Secretary 
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